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ARRANGEMENT  OF  THE  ANNUAL  REPORTS  OF  THE  WAR  DEPARTMENT 
FOR  THE  YEAR  ENDED  JUNE  30, 1905. 


Volume   I Secretary  of  War : 
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Juage- Advocate-General. 

Volume   H Armament,  Transportation  and  Supply: 

Quartermaster-General . 
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Surgeon-General. 

Paymaster-General. 

Chief  of  EnpineerB,  Military  Affairs. « 

Chief  of  Ordnance.  * 
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Volume  HI Division  and  Department  Commanders: 

Atlantic  Division — 

1.  Department  of  the  Fjsa^t 

2.  Department  of  the  Gulf. 
Northern  Division — 

1.  Department  of  the  I^kes. 

2.  Department  of  the  Missouri. 

3.  Department  of  Dakota. 
Southwestern  Division — 
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2.  Gettysburg. 

3.  Shiloh. 

4.  Vicksburp. 

Soldiers'  Home,  District  of  Columbia — 

1.  Board  of  Commissioners. 

2.  Inspection  of. 

Inspection  of  National  Home  for  Disabled  Volunteer  Soldiers. 

Volumes    V-VJXI. Chief  of  Engineers. 

Volume  IX Chief  of  Ordnance. 

Volumes    X-XTV The  Chief  of  the  Bureau  of  Insular  Affairs,  the  Philippine 

Commission,  and  Acts  of  the  Philippine  Commission. 
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APPENDIX   N. 


IMPROVEMENT  OP  WACCAMAW  RIVEtt.  NORTH  CAROLINA  AND 
SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN 
SOUTH  CAROLINA. 


REPORT  OF  CAPT.  G.  P.  HOWELL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMFR0TEMERT8. 


1.  Waccamaw   River,   North   Carolina 

and    South   Carolina,   and   Little 
Pedee  River,  South  Carolina. 

2.  Great  Pedee  River,  South  Carolina. 

3.  Winyah  Bay,  South  Carolina. 

4.  Santee,     Wateree,     and     Congaree 

rivers,  and  Estherville  and  Minim 
Creek  Canal,  South  Carolina. 

5.  Congaree    River,    South    Carolina, 

from  Gervals  Street  Bridge,  Col- 
umbia, to  Granby. 
a  Inland  waterways  between  Charles- 
ton Harbor,  South.  Carolina,  and 
opposite  McClellanville. 


7.  Harbor  at  Charleston,  South  Caro- 

lina. 

8.  Wappoo  cut.  South  Carolina. 

d.  Inland  waterway  between  Charles- 
ton and  Beaufort,  South  Caro- 
lina. 

10.  Beaufort  River,  South  Carolina. 

11.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Enoineer  Office, 

Charleston^  S.  C,  July  SO,  1905. 
General  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  fiscal  year  eliding  June  30, 1905,  for  the  works  of  improvement 
of  rivers  and  harbors  in  this  district. 

Very  respectfully,  G.  P.  Howell, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


N  I. 

IMPROVEMENT    OF    WACCAMAW    RIVER,     NORTH     CAROLINA    AND 
SOUTH  CAROLINA,  AND  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

(a)    waccamaw  RIVER. 

Snagging  was  done  by  the  snag  boat  Little  Pedee  in  October  and 
November,  1904,  and  in  April  and  May,  1905.    Most  of  the  work  was 
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done  above  Conway.  The  expenditure  was  $1,182.08.  There  were 
851  obstructions  removed,  at  a  cost  of  $1.38  per  unit. 

About  79  per  cent  of  the  approved  project  had  been  completed  to 
June  30, 1905. 

It  is  proposed  to  appljr  the  available  balance  and  additional  appro- 

E nations  recommended  in  deepening  and  straightening  the  channel 
elow  Conway,  forming  a  good  6-foot  channel.  Afterwards  the 
dredging  will  be  extended  above  Conway.  The  cleared  diannel  above 
Conway  will  be  maintained. 

Money  statement. 

July  1,  1904,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  Marcli  3, 1905. 


June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 


$624.  SIS 
13,800.00 

14,4213C 

1, 182. 08 


July  1,  1905,  balance  unexpended 13,242.27 

July  1,  1905,  outstanding  liabilities 439.27 


July  1,  1905,  balance  available 12,803.00 


Amount  (estimated)  required  for  completion  of  existing  project 46, 8»)0. 00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  Jnne  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $12,000.00 

For  maintenance  of  improvement 3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


15, 000. 00 


APPROPRIATIONS. 


June  14,  1880 $15,000 

March  3,  1881 10,000 

August  2,  1882 4, 400 

July  5,  1884 6,000 

August  5,  1886 15,000 

August  11.  1888 15,000 

September  19,  1800 12,500 

July  13,  1892 10,000 


August  18.  1894 . 

June  3,  1896 

March  3,  1899.-. 
June  13,  1902  ... 
March  3,  1905... 


$6,000 
6,000 
3,000 
9,000 

13,800 


Total 125,700 


Total  expenditures,  including  June  30,  1905,  $112,457.73. 


COMMERCIAL  STATISTICS,    1904. 


Articles. 


Outward  freights: 

Naval  stores 

Cotton 

Timber,  lumber,  etc ^ 

Pish,  game,  and  yegetables 

Rice  and  rice  flour 

Miscellaneous 

Total    

Inward  freights:  Miscellaneous  merchandise  and  fertilizers 

Grand  total 


Quantity. 


T6n9. 
7,600 
1,600 

160,000 

700 

1,286 

1,600 


172,486 
18,000 


100,486 


Valne. 


1200,000 

875,000 

086,000 

76.000 

44,040 

160,000 


1,300,040 
760,000 


2,119.040 
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jLM  of  ve$sel8  plying  Waocama/ic  River,  South  OaroUna,  during  calendar  year 

1904- 

Name. 

Character.     \ 

Length. 

Breadth.  Depth. 

Grosi 
ton- 
nage. 

OoT.  Safford...... .......... 

Slde*wheel  steamer 

F^t. 
189.6 
147.7 
81.0 
125.0 
166.0 
75.8 
81.0 
40.6 
68.0 
6&0 
68.7 
49.6 
67.0 
86.6 
99.8 
116.6 
96.0 
118.0 
118.0 
108.0 
66.8 
160.8 
87.8 
144.8 
106.8 
40.0 
85.0 
87.0 
40.0 
80.0 
181.5 

F^t. 
86.0 
89.6 
86.0 
88.0 
89.8 
18.0 
81.0 
12.8 
11.0 

ia8 

14.9 

9.8 

17.0 

88.8 

87.6 

80.8 

86.7 

80.0 

87.6 

89.4 

88.8 

84.8 

88.6 

84.8 

88.9 

9.0 

7.0 

8.0 

8.0 

7.0 

84.8 

FVet. 
7.6 
5.4 
4.0 
6.0 
7.8 
7.8 
9.0 
4.8 
4.0 
4.5 

a4 

8.5 
4.5 
&6 
7.6 
7.4 
7.4 
9.0 
8.0 
9.1 
4.7 

12.4 
6.8 

10.0 
8.7 
4.0 
8.0 
8.0 

1:11 

9.0 

807 

IfArcltBiit 

do 

405 

Buth 

do 

89 

F.  G  BnrroxiBh8.      

do 

888 

do 

547 

Wm.  P.  Oonffdon 

Screw  steamer        

68 

fi     T.  'WlllijU^B 

do 

97 

Henry  Lloyd 

do 

18 

l^arlesB 

....Id©::: ::..:::::::: : 

18 

Rmma  A .  TwlggH 

do 

16 

Pender 

do 

88 

Bertie 

do 

16 

BobertE.  Lee 

:....do:::    :      :::.::::: 

66 

PtmiIe  fiefliPOTOi 

Stem-wbeel  steamer 

79 

MyraW.  Spear    

Bebooner .. 

156 

do 

888 

Bobt.  McOlintock 

.:...do: :::.::.::.::::: :      : 

154 

Bayard  Hcpkiiw 

do 

869 

Wm,  Linthlctjm ,. 

do::::::::::::::::::::.::::::: 

166 

Venus 

do 

804 

JobnBnasell 

:....do.::::::::::::::::::::::::::: 

86 

Crescent. 

do 

468 

Edward  L.  Martin 

:::::do :::::::::::::    :::::: 

84 

Edgar  C.  Bobs 

do 

899 

Bubv  A  Bessie 

do::::.:.:::.:.::..:::..:::::: 

188 

Yacht 

o6 

Madge 7.. 

do 

a8 

sprife. :.::.: 

Yachtf,  naphtha 

a5 

do'-...". :... 

5 

pBli<!an 

do 

8 

^c iflnarQ  I  /iTi  vW^^Tim  ..... 

Schooner 

191 

*  Approximate. 
(b)    LITTLE  PEDES  RIVER. 

A  hand  force  with  deck  lighter  began  working  in  April,  1905,  and 
removed  from  the  channel  1,180  obstructions,  ana  from  the  banks  336 
trees  and  59^  cords  of  brush,  at  a  unit  cost  of  42  cents.  The  work 
was  done  between  the  mouth  and  Gallivants  Ferry. 

About  50  per  cent  of  the  approved  project  had  been  completed  to 
June  30, 1905. 

It  is  propcfsed  to  expend  the  available  balance  and  additional  appro- 
priations recommended  in  snagging  the  stream  and  in  making  a  sur- 
vey to  determine  the  cost  of  forming  a  channel  5  feet  deep. 

Money  statement 

July  1,  1904,  balance  unexpended $180. 23 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 1, 200. 00 


1,380.23 
Jane  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 272.93 

July  1,  1905,  balance  unexpended 1, 107. 30 

July  1,  1905,  outstanding  liabilities 292.92 

July  1,  1905,  balance  available 814. 38 


Amount  (estimated)  required  for  completion  of  existing  project 29, 300. 00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $6,000.00 

For  maintenance  of  improvement 2,500.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


18,500.00 


APPBOPBIATIONS. 


August  11,  1888 $5,000 

September  19.  1890 5,000 

July  13,  1892 5,000 

August  18,  1894 4, 000 

June  3,  1896 3,000 

Total  expenditures.  Including  June  30,  1905,  $23,592.70. 


June  13,  1902 $1,500 

March  3,  1905 1,200 

Total 24.700 


COMMERCIAL  STATISTICS,  1904. 


Articles. 

Quantity. 

Value. 

Oatward  freights: 

Naval  stores 

Tom, 
800 

400 
80,000 

110,000 
100,000 

Cotton      ^ 

Lumber,  timber,  and  cordwood 

475,000 

Total 

80,700 

400 
2,000 

585,000 

Inward  freights: 

20,000 

FArfi1l7ArPf 

40,000 

Grand  total                                                   

88,100 

645,000 

List  of  vessels  plying  Little  Pedee  River,  South  Carolina,  during  calendar  pear 

1904^ 


Name. 

Character. 

Length. 

Breadth. 

Gross 
Depth,     ton- 
nage. 

Ruth      ..                       

Side- wheel  steamer 

81 
40 
40 
40 
80 
00 

JF^et. 

26.0 
8.0 
9.0 
9.0 
7.0 

12.5 

F^t. 
4.0 
5.0 
8.0 
4.0 
2.5 
2.5 

89 

Almont ,   .    

Yacht 

4 

Lforetta 

...do ... 

7 

Willie 

do 

6 

Pelican.               .         .  . 

.do                                  .... 

8 

Armstrong 

Stem-wheel  steamer 

22 

N    2. 
IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 

Snaffging  operations  were  carried  on  during  the  year  by  the  self- 
propelling  snag  boats  Great  Pedee  and  Little  Pedee  between  the 
mouth  and  Cheraw,  172  miles  above,  and  2,307  obstructions  were 
removed  at  an  approximate  cost  of  $1.53  per  unit. 

The  Great  Pedee  was  provided  with  a  grapple  bucket  and  was 
equipped  as  a  dredge.  With  the  aid  of  the*steamer  Waccamaw  and 
two  side-dump  lighters  965  cubic  yards  of  material  were  removed 
in  June. 
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The  hull  of  the  combination  dred^  and  snag  boat  Reid  Whitford^ 
which  was  built  by  contract  at  Wflmington,  Del,  for  $18,000,  was 
delivered  at  Georgetown,  S.  C,  in  April  and  the  installation  of 
the  machinery  and  the  construction  of  tne  housing  was  begun.  The 
hull  is  of  steel.  It  is  expected  that  the  boat  will  begin  work  in 
September.  • 

About  80  per  cent  of  the  old  project  had  been  completed  to  June 
30,  190S.  Beyond  a  little  snagging  and  the  construction  of  the  new 
combination  dredge  and  snag  boat,  no  work  has  been  done  on  the  new 
project.  ' 

It  is  proposed  to  expend  the  available  balance  and  additional  ap- 
propriation recommended  in  maintaining  the  general  improvement 
and  in  obtaining  a  channel  in  the  upper  river. 

Money  statement. 

July  1,  1904,  balance  unexpended |61,777. 38 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  .1905__     15, 000.  (K) 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000. 00 

81, 777. 38 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $34,526.61 

For  maintenance  of  improvement 711.55 

35,238.16 

July  1,  1905,  balance   unexpended 46.539.22 

July  1,  1905,  outstanding  liabilities 4,737.39 

July  1,  1905,  balance   available 41,801.83 

July  1,  1905.  amount  covered  by  uncompleted  contracts 3,513.30 

Amount  (estimated)  required  for  completion  of  existing  project 41,300.00 

[  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907»  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 5,000.00 

25,000.00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPRIATIONS. 


June  14,  1880 $7,000 

March  3,  1881 6,000 

August  2,  1882 6,000 

July  5.  1884 8,000 

August  5,  1886 •_ 20,000 

August  11,  1888 20,000 

September  19,  1890 12,500 

July  13,   1892 10,000 

August  18,  1894 6,000 


June  3,  1896 $12,000 

March  3,  1899 4,000 

June  13,  1902 22,500 

March  3,  1903 40,000 

AprU  28,  1904 10,000 

March  3,  1905 15,000 

March  3,  1905 5,000 


Total    appropriations  __  204, 000 
Total  expenditures,  including  June  30,  1905,  $157,460.78. 
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CONTBACTS   IN   FOBCE. 


Name  of  contractor. 

Contract  f or— 

Price. 

Dateof- 

Contract. 

Beginning,   i  Expiration. 

SchoeUhom-Al  b  r  e  c  h  t 

Machine  Co. 
The  Harlan  &  Hollings- 

worth  Company. 
Do 

Two  marine  en^ri&ee. 
Steel  hull 

$2,160 
18,000 

June   1,1904 
.Tnlv  18.1904 

June  11,1904  ,  Aug.  10,1904 
Oct.  16,1904     Apr.    4,1905 

Machinery,  etc.,  for 
new  hull. 

10,315  '  Sent.  17. 1904 

Sept.  27, 1904     Feb.    1.1905 

COMMEBCIAL   STATISTICS,  1904. 


Articles. 


I  Qnantity. 


Outward  freights: 

Naval  stores 

\    Cotton 

Lumber,  timber,  and  cross-ties. 

Bice .' 

Miscellaneous 


/ 

Total 

Inward  freights:  Miscellaneous  merchandise  and  fertilixers  . 


Ton: 

714 

1,440 

142,416 

1,437 

094 


146,701 
15,866 


Orand  total . 


168,606 


Value. 


1^,060 

522.000 

40,962 

27,678 


904,681 
602,600 


1,507,181 


List  of  vessels  plying  Oreat  Pedee  River,  South  Carolina,  during  calendar  year 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Gross 
ton- 
nage. 

Merchant 

Side-wheol  «»tpftm«r  . .     ,  .     .  , . 

Feet. 

147.7 

86.6 

75.2 

40.5 

58.0 

58.0 

52.7 

49.5 

67.0 

99.2 

166.6 

96.0 

118.0 

112.0 

108.0 

66.2 

150.8 

87.2 

144.2 

105.8 

80.0 

40.0 

85.0 

87.0 

40.0 

40.0 

85.0 

121.5 

60.0 

Feet. 

28.6 

22.8 

18.0 

12.2 

11.0 

18.2 

14.9 

9.8 

17.0 

27.6 

80.2 

26.7 

80.0 

27.6 

29.4 

22.2 

84.8 

28.6 

84.8 

28.9 

7.0 

9.0 

7.0 

8.0 

8.0 

9.0 

10.0 

24.8 

12.5 

Feet. 
4.5 
8.6 
7.8 
4.8 
4.0 
4.5 

a4 

8.5 
4.5 
7.5 
8.7 
7.4 
9.0 
8.0 
9.1 
4.7 

12.4 
8.6 

10.0 
8.7 
2.5 
4.0 
2.0 
8.0 
&0 
&0 
4.5 
9.0 
2.5 

405 

Frank  Refwoms 

Stem-wheel  steamer 

79 

Wm.  P.  Congdon 

Screw  steamer 

68 

Wenrv  Llovd^ 

do 

18 

Fearless 

do 

18 

do 

16 

Pender T-T 

do 

28 

Bertie 

do 

16 

Robert  E.  Lee 

do 

56 

Myra  W.  Spear 

Schooner  

156 

E 'a  .  PanenhaTiA'' . , 

do 

28S 

Robt.  McClintock 

do 

154 

Bayard  Hoplcinfl 

.do 

289 

"Wm.  LintbifiUTn 

do 

166 

Venus 

do 

204 

John  Ru^s^ell . 

do 

86 

Crescent 

....  do 

468 

Helen  L.  Martin 

do % 

84 

Edgar  0.  Row           ...  .  . 

..do 

889 

Ruby  &  Bessie 

do 

138 

Pelican 

Steam  yacht 

8 

Willie 

do.'. 

6 

MndgA 

do 

8 

Sprite 

do 

5 

T^ilW>i 

..^.do 

5 

Loretta 

do 

7 

MariaC 

do 

8 

Richard  Tjinthicnm 

Schooner  

191 

Armstrong 

Stem-wheel  steamer 

22 

•:•.. 
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N  3. 
IMPROVEMENT  OF  WINYAH  BAY,  SOUTH  CAROLINA. 

At  the  beginning  of  the  year  the  seagoing  suction  dredge  Winyah 
Bay  was  away  undergoing  annual  repairs.  Ui>on  their  completion 
the  boat  was  ordered  to  Pensacola,  Fla.,  where  it  remained  at  work 
till  March  1,  1905.  During  March  and  part  of  April  it  was  under 
repair  at  Jacksonville,  Fla.,  after  which  it  towed  the  hull  of  a  dredge 
built  by  contract  from  Wilmington,  Del.,  to  Georgetown,  S.  C.  Work 
was  resumed  in  Winyah  Bay  Ajpril  14,  1905,  and  was  in  progress  at 
the  close  of  the  fiscal  jear.  From  the  eastern  channel  in  upper 
Winyah  Bay  98,303  cubic  yards  were  removed.  The  dredge  worked 
sixty-one  days,  was  absent  for  repairs  and  cleaning  boilers  five  days, 
and  lost  twelve  days  on  account  of  Sundays  and  nolidays.  It  con- 
sumed 333  tons  of  coal. 

As  the  dredge  worked  such  a  short  time  at  Winyah  Bay,  the  cost 
of  general  repairs,  care  of  plant,  superintendence,  and  office  expenses 
has  not  been  included  in  the  cost  of  dredging.  The  actual  cost  per 
cubic  yard,  considering  simply  the  crew  of  the  boat,  was  5  cents. 
The  expenditures  were  as  follows : 

Labor *. $2,505.01 

Subsistence 603.89 

Fuel 1,051.94 

Lighting  supplies  and  lubricants 194. 20 

Repairs 630. 06 

Pennanent  outfit 26.88 

Total  4, 911. 98 

The  dredge  Chxtrleston  was  sent  in  the  latter  part  of  May  to  work 
in  the  jetty  channel.  On  the  first  day  it  broke  its  tail  shaft  and  had 
to  be  towed  back  to  Charleston  for  repairs,  where  it  was  at  the  close 
of  the  fiscal  year. 

Dredge  ifo.  S  removed  from  the  Sampit  River  shoal,  opposite 
Georgetown,  27,593  cubic  yards  of  material,  at  a  cost  of  37  cents  per 
cubic  yard.  The  high  cost  is  due  to  the  fact  that  the  dredge  had 
just  been  constructed  and  required  numerous  alterations. 

The  south  jetty  was  extended  about  2,600  feet  from  the  termina- 
tion of  the  stonework  to  the  mud  dike  connecting  the  high  land  on 
South  Island  and  the  high  land  near  the  Santee  River.  The  struc- 
ture was  a  double  row  of  sheet  piling  completely  covered  with  marsh 
mud.  The  work  was  done  by  contract,  at  a  total  cost,  including 
superintendence,  of  $35,052.73. 

The  extension  of  the  mud  dike  to  its  terminus  on  Pine  Ridge  was 
completed,  with  the  exception  of  a  section  150  feet  long  that  had 
settled.  Work  was  done  by  hand  force  at  a  cost  of  58  cents  per  cubic 
yard  and  by  clam-shell  dredge  No.  i8  at  a  cost  of  29  cents  per  cubic 
yard.  Sodding  was  placed  on  portions  of  the  old  dike  and  also  on 
the  new  extension,  at  a  cost  of  14  cents  per  square  yard. 

For  the  construction  of  the  combination  dredge  and  snag  boat 
Reid  Whiiford^  to  be  used  mainly  on  the  Great  Pedee  River  and 
Winyah  bay,  $10,315  was  spent. 

It  is  proposed  to  expend  the  available  balance  in  dredging  in  the 
entrance  channel  and  at  the  shoal  places  between  the  entrance  and 
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the  city  of  Georgetown,  in  repairs  to  the  jetties,  and  in  repairs  to 
the  mud  dike. 

Money  statement, 

July  1,  1904,  balance  unexpended $247,178.35 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 75, 000. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_     10, 000. 00 
Received  for  rent  of  dredge 5, 670. 00 

337,848.35 
June  30,  1905,  amount  expended  during  fiscal  year: 

Treasury  settlement $10.15 

For  works  of  improvement 107,365.91 

For  maintenance  of  improvement 3,240.20 

110, 616. 26 

July  1,  1905,  balance  unexpended 227,232.09 

July  1,  1905.  outstanding  liabilities 9,006.79 

July  1,  1905,  balance  available 218,225.30 

July  1,  1905,  amount  covered  by  uncompleted  contracts 3,513.30 

Amount  (estimated)  required  for  completion  of  existing  project 72, 750. 00 


APPBOPRIATIONS. 


August  5,  1886 $18,  750. 00 

August  11,  1888 100,000.00 

September  19,  1890 100, 000. 00 

July  13,  1892 100,000.00 

August  18,  1894 110,000.00 

June  3,  1896 20, 000. 00 

June  4,  1897 350,000.00 

July  1,  1898 450,000.00 

March  3,  1899 58,500.00 

June  6,  1900 285,000.00 

March  3,  1901 500,000.00 

June  28,  1902 35, 000. 00 

March  3,  1903 100,000.00 


April  28,  1904 $70,000.00 

March  3,  1905 75,000.00 

March  3,  1905 10,000.00 

Total     appropria- 
tions  2,382,250.00 

Received      account      of 
Treasury       settlement 

and  auction  sales 58.  76 

For  rent  of  dredge 5, 670. 00 

Total  receipts 2, 387, 978.  76 


Total  expenditures,  Including  June  30,  1905,  $2,160,746.67. 


CONTBACTS   IN   FORCE. 

Name  of  contractor :  Simons- Mayrant  Company. 
Constructing  cofferdam  dike  (material  in  place). 

Price  per  unit  in  place :  285,000  feet  B.  M.  lumber,  at  $25 ;  680  guide  piles,  at 
$7 ;  22,500  cubic  yards  mud  filling,  at  55  cents ;  300  cords  brush,  at  $2. 
Date  of  approval ;  June  24,  1904. 
Date  of  beginning:  June  28,  1904. 
Date  of  expiration :  April  28,  1905. 

EMEBGENCY  CONTRACT. 

Name  of  contractor:  C.  B.  Colbert. 

Contract  for  installing  machinery  in  new  dredge. 

Price:  $3,513.30. 

Date  of  contract:  November  15,  1904. 

Date  of  beginning :  April  15,  1905. 

Date  of  expiration :  August  15,  1905. 
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COlflfmCIAL  STATISTICS,  1004. 


Articla 


I 
QaADtity. !    Value. 


Oatwmrd  fraightB: 

NaTBl  stores 

OatttBi  sad  ootton  seed 

Bioe 

Lumber,  timber,  shixtfles,  sad  cross-ties 

FlrtuRsme,  sad  vegetables 

•n*tal 888,774 

Inward  freights:  MhoeUaneoas 41,0U0 

Oraodtotal 800,  n4 


Tons, 

12,flS4 

$407,548 

4.2» 

687,980 

8,5W 

140,000 

8M.W) 

2,880,473 

1,8K7 

181,288 

i.2a» 

1,680,000 

5,548,813 

4,000,000 


0,518,848 


List  of  vessels  plying  Winyah  Bay  and  entering  port  of  Georgetown,  8.  C„ 
during  calendar  year  190^, 


1 
i 

1 

' 

Gross 

Name. 

Character.                   | 

j 

Length. 

Breadth., 

i 

Depth. 
Feet. 

ton- 
nage. 

Feet, 

Feet. 

Ns«s]Hm 

(Vn^w  steamship . 

282.9 
280.1 

84.3 
88.0 

21.8 
14.0 

1,870 

K&tahdJn 

do I 

1.380 

RielmiCiiid 

do 

206.0 

33.0 

21.6 

1,437 

Aiagon 

do 

247.7 

42.6 

14.8 

1,450 

Wm.P.Ooiigdon 

Screw  steamer 

T8.2 

18.2 

7.8 

68 

Henry  Lloyd 

do 

40,5 

12.2 

4.8 

13 

Vmrim... 

do 

68.0 

11.0 

4.0 

18 

Emma  A.  Twiggs 

do 

sao 

ia2 

4.5 

16 

Pender .T_. 

do 

68.7 

14.9 

8.4 

28 

Bertie 

do 

49.5 

0.8 

8.5 

16 

E.T.WiDJam8 

do 

81.0 

21.0 

9.0 

97 

Robert  E.  Lee 

do 

87.0 

17.0 

4.5 

66 

Mabels 

do 

65.3 

17.7 

6.0 

48 

'^I'^^nk  flemwrnitt       .  , 

Stem-wheel  steamer 

86.6 
147.7 
120.6 

22.8 
20.6 
26.0 

&6 
5.4 

7.5 

79 

M«n>ltAirt 

Side-wheel  steamer 

405 

QoT.Saflord 

do 

807 

Butb 

do 

81.0 

26.0 

4.0 

89 

F.O.Borroogfas 

do 

125.0 

22.0 

6.0 

283 

Wm-EmottT. 

do 

101.0 

31.0 

6.0 

171 

Entaw 

do 

168.0 

20.8 

7.8 

547 

Planter 

do 

165.0 

88.8 

9.1 

490 

WinTab 

WeGo 

Schooner  

43.2 

16.4 

6.1 

18 

do 

44.0 

13.7 

4.3 

18 

Hngb 

do 

47.6 

14.2 

8.4 

14 

Bayard  Hopkins 

WnuLfntbicmn 

do 

118.0 

80.0 

9.0 

200 

do 

112.0 

27.6 

8.0 

166 

EobtlCcCUntock 

do - 

06.0 

26.7 

7.4 

154 

do 

116.6 

80.2 

8.7 

228 

do 

130.0 

82.4 

12.0 

368 

Cha8.H.8Tnrsgae 

do 

122.0 

80.7 

9.5 

818 

MyraW.feeM 

do 

90.2 

27.6 

7.5 

166 

HelenLMMtin 

do 

87.2 

23.6 

6.8 

84 

BebeocaB.  Douglas 

do 

188.8 

83.8 

9.5 

475 

NeinoFloyd..^. 

Golden  Bah 

do 

136.0 

88.0 

15.4 

457 

do 

124.2 

80.3 

10.5 

286 

Venus 

do 

106.0 

20.4 

9.1 

204 

: do 

140.5 

84.8 

11.1 

887 

JohnT.Rnssen 

do 

06.2 

28.2 

4.7 

86 

WIDiam  CbnTcbni 

do 

143.6 

84.7 

11.0 

432 

Nathan  Lawrence 

do 

168.4 

85.2 

15.1 

770 

Rnbyft  Bessie 

JeeS^  Barlow 

, do 

105.0 

28.9 

8.7 

138 

do 

120.6 

80.4 

11.1 

262 

Wimam  H.Davison 

do 

83.2 

12.0 

5.0 

10 

F.W.McColkmgh 

do 

90.4 

28.0 

8.0 

165 

IVniiAm  TT  A1rii|rn^i- 

do            

120.2 

(«) 
168.7 
147.8 
105.8 
145.7 
122.8 
111.2 
158.4 
166.0 
47.0 

30.2 

'%.. 

85.0 
84.8 
83.2 
82.6 
28.6 
86.4 
84.2 
11.6 

9.0 

11.0 
12.4 
12.3- 
9.9 
8.5 
16.9 
16.0 
3.3 

862 

J.W.Hntt 

,  Hchnnner,  Rngii<»h .                 

380 

Citv  of  Georgetown 

Schooner      

600 

do 

884 

Oreeoent                    - 

do   

468 

F.C.Pendleton     

do 

406 

Lottie  R  Rmwell         

do 

804 

J<AnA  Cnrtis     

1 do 

155 

Wm. P.Hood    ...--  

' do....: 

665 

GrsoeSeymonr  ../- 

Etts 

do 

■  Sloop 

683 

8 

«  Unknown. 
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List  of  vessels  plying  Winyah  Bay  and  entering  port  of  Georgetown,  8.  0., 
during  calendar  year  1904 — Continued. 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Gross 
ton- 
nage. 

CllDDer 

Sloop 

Feet. 
31.0 
81.0 
40.8 
40.0 
35.0 
87.0 
40.0 
O85.0 
O80.0 
O25.0 
25.0 
40.0 
86.0 
48.6 
40.0 
80.0 
85.0 
40.0 

%.. 

137.4 
168.0 
160.6 
158.9 
143.2 
140.6 
189.8 
165.3 

56.6 
144.2 
133.6 
171.6 
121. 5 

47.4 
154.0 

60.0 
181.2 

57.5 
162.0 
140.2 

60.2 

84.8 

60.8 
145.7 
100.9 

85.6 
144.5 
183.1 
111.6 
275.6 
145.4 
162.7 
121.0 
131.2 
041.0 

%A 
180.1 

iv 

(v 
Iv 

o^.O 
O30.0 
O85.0 

Feet. 

U.O 

10.0 

12.5 

9.0 

7.0 

8.0 

8.0 

o7.0 

o6.0 

o6.0 

5.5 

9.0 

7.0 

11.5 

8.0 

7.0 

10.0 

10.0 

(«») 

20.5 

82.7 

85.5 

86.2 

88.3 

34.5 

85.0 

83.2 

as.  3 

14.1 
84.3 
35.0 
88.0 
24.8 
12.4 
84.0 
14.0 
81.1 
26.2 
85.0 
32.4 
16.6 
11.8 
20.6 
34.4 
28.0 
22.4 
33.0 
31.8 
28.4 
35.2 
85.8 
85.5 
23.7 
88.0 
O9.0 
(«») 
28. 6 
36.9 

o7.0 
06.0 
O8.0 

Feet. 

2.9 

2.5 

4.9 

4.0 

2.0 

8.0 

3.0 

08.0 

O3.0 

O2.0 

1.5 

8.0 

8.0 

a9 

5.0 
2.5 
4.5 
3.5 

'"L 

12.8 
15.7 
12.8 
12.0 
14.9 
11.1 
10.7 
11.0 

4.4 
10.2 

9.8 
18.7 

9.0 

3.2 
18.0 

8.0 
U.O 

7.0 
17.0 
10.8 

6.0 

8.2 

6.6 
12.0 

7.1 

8.8 
12.0 

9.1 
11.6 
14.8 
14.9 
17.7 

8.2 
10.6 
04.5 

'?> 

\b\ 

03.0 
02.0 
04.0 

10 

lSS^       ::::::::::::. 

.  .^o... ...           . 

8 

X^lzA  Jftn6 - .  . 

do::::::..:::::::::::::::::::: 

17 

WnUe      .                      

Yacht 

06 

Madge 

K:::::::::::::::;::::.:: 

do 

oS 

Yw^^t,  naphtha 

05 

Yacht 

05 

Wave               -.         -- 

Yft'^ht,  naphtha 

04 

Wee-Nee 

do 

04 

Pilot           

Launch,  nanhtha 

08 

Advance 

Yacht?:....*!.. : :... 

a2 

Loretta     ..  .--. 

do 

07 

Byra 

•llilstle  

.  ..  do 

08 

do 

ol3 

Almont 

do 

04 

Pelican                       ,        . 

do 

03 

MarlaC 

do : 

08 

Petrel 

do 

09 

Saxon 

l^rg^ 

<^V 

ThoB.  W.  Moore 

Schooner  

John  Panl 

do 

410 

Charles  Noble  Simmons . . . 

do 

753 

Louis  Boflsert  . 

do 

605 

Oarrie  A.  Norton 

do 

560 

Thomas  O.  Smith 

do 

513 

Bveret  Webster 

do 

476 

Maude  H.  Dudley 

MA«mM^hnff4«ttfi . 

do 

892 

do 

501 

Liaconic      

do 

19 

Edgar  C.Ross 

John  O.  Schmidt 

do 

309 

do 

495 

Chas.  O.  Endicott 

do 

866 

Rif^hard  T^fnthicnm 

do 

191 

Tyre 

do 

12 

Tn<w.  A ,  Goddard , 

Bark 

715 

BlflT  Four 

Screw  tug 

26 

D.T>.  Haskell 

Schooner    

317 

W.  H.  Brown 

do 

62 

John  R.  Bcirgen 

do 

647 

Charlotte  T.  Sibley 

Saint  Olof 

do 

376 

do 

84 

H.  C.  Kulick 

do 

7 

Admiral 

do 

41 

CeliaE      

do 

412 

Benjamin  Rumell 

do 

154 

Patriot... 

.  do 

81 

Qen.  Adelbert  Ames   

do 

476 

Hiimld  J  M^^Onrty 

do           

812 

Adelia  D.  Carleton 

do 

247 

Carib    ... 

Screw  Bteamship 

2  067 

SarahD.  Fell 

Schooner T. 

678 

James  B.  Jordan 

do 

722 

Saml  T.  Beachum 

do 

185 

Emily  F.  Northam  . . 

.  ..do 

832 

Husted 

Yacht 

oil 

Coral  Reef  (British) 

...do:..:       ::            : 

""m 

John  B.  B^WkChnm. . . , , 

Schooner  

Eliza  J.  Pendleton . . 

do 

751 

ChM  A  whHlAr 

do 

i^) 

J.  W.  Star 

....do 

(b) 

Screw  steamer 

W 

Chas.  J.  Dundas  ..1 

Schooner 

(«») 

Hibemia(  British) 

do 

(«>) 

Samuel  Davidson 

do 

(«>) 

Addie 

Yacht,  naphtha 

^     04 

Lottie  C 

do....'. 

08 

Spray 

do 

a5 

oApproximate. 


b  Unknown. 
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N  4. 

IMPROVEMENT  OF  SANTEE,  WATEREE,  AND  CONGAREE  RIVERS, 

SOUTH  CAROLINA. 

(a)  SANTEE  RIVEK. 

Dredge  No.  3  removed  at  shoal  places  in  the  Estherville-Minim 
Creek  canal  10,978  cubic  yards  of  material,  at  a  cost  of  18  cents  per 
cubic  yard.  The  expencliture  was  $2,003.06.  Some  snagging  was 
done  in  the  canal;  there  were  G8  obstructions  removed,  at  a  cos^  of 
$2.93  per  unit.    The  expenditure  was  $199.67. 

In  the  Santee  River  the  self-projpelling  snag  boat  Great  Pedee 
removed  213  obstructions,  at  a  cost  of  $3.94  per  unit.  The  expenditure 
was  $840.03. 

In  addition,  $1,833.33  was  spent  for  office  expenses  and  for  caring 
for  the  property  at  Smith ville  and  maintaining  the  canal  banks. 

About  83  per  cent  of  the  approved  project  nad  been  completed  to 
June  30,  1905. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priations recommended  in  widening  and  deepening  the  EstherviUe- 
Minim  Creek  canal  in  accordance  with  the  project,  in  snagging  the 
Santee  River,  and  in  dredging  and  removing  obstructions  &om  the 
lakes  or  arms  of  the  river  to  provide  landings. 

Money  statement, 

July  1,  1904,  balance  unexpended $8,449. 14 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 

33, 449. 14 
Jnne  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement  4,870.09 


July  1,  1905,  balance  unexpended 28,573.05 

July  1,  1905,  outstanding  liabilities 8.  96 

July  1,  1905,  balance  available 28,5(>4.09 


Amount  (estimated)  required  for  completion  of  existing  project 142, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905 : 

For  works  of  improvement $25,000.00 

For  maintenance  of  improvement 5,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  net  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


30,000.00 


▲FFBOFBIATIONS. 


March  3.  1881 $22,000 

August  3,  1882 20,000 

July  15,  1884 15, 000 

August  5,  1886 18,750 

August  11,  1888 24,000 

September  19,  1890 30,000 

July  13,  1892 30,000 

August  18,  1894 40, 000 

June  3,  1896 48,000 


March  3,  1899 $20, 000 

June  13,  1902 15,000 

June  13,  1902 7,000 

March  3,  1905 25,000 


Total   appropriations -_  314,750 
Account  of  sales  at  auction 13 


Total  receipts 314,763 

Tbtal  expenditures,  including  June  30,  1905,  $286,189.95. 


Digitized  by  VjOOQIC 


1246    BEPOBT  OP  THE  CHIEF  OP  ENOINEEBS,  U.  8.  ARMY. 

COMMEBCIAI.  STATISTICS,    1904. 


Articles. 


Outward  freicrbts: 

Naval  stores 

Cotton 

Lumber,  timber, and  cord  wood 

Bice  and  rice  floor 

Fish,  same,  and  vegetables 

^MisoeUaneooB 

Total 

Inward  freights:  Miscellaneons 

Orand  total 


Quantity. 


Ton$. 

14,000 

400 

200,000 

12,000 

60 

860 


226,800 
16,000 


242,800 


Value. 


$265,000 

110,000 

400.000 

66,000 

2,600 

30,000 


862,600 
800,000 


1,662,500 


List  of  vessels  piping  Santee  River,  South  Carolina,  during  calendar  year  190,^, 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Oroas 
ton- 
nage. 

Eutaw 

Side- wheel  steamer 

F^et. 
166.0 
76.0 
42.8 
60.0 
44.0 
47.6 
47.0 
84.8 
81.0 
81.0 
40.8 
40.0 
40.0 
80.0 
43.6 
68.0 

Feet. 
20.8 
12.6 
10.5 
14.0 
13.7 
14.2 
11.0 
12.8 
11.0 
10.0 
12.5 
9,0 
9.0 
7.0 
11.5 
18.2 

F^t. 
7.8 
8.2 
4.6 
8.0 
4.8 
3.4 
8.8 
3.8 
2.9 
2.5 
4.9 
4.0 
8.0 
2.5 
8.9 
4.5 

547 

0ftr(^eiQla 

Stem-wheel  steamer 

84 

Janie 

Screw  steamer  . 

17 

Big  Four 

do 

26 

WeGo 

Schooner .                           ... 

18 

Hugh 

do 

14 

Etta 

SlOOD  .- 

8 

Flora  Temple 

.!^X:::::::;:::::::::":::":::: 

7 

ESffig!:::::::::;:;:::::::::: 

do.            .                         

10 

do 

8 

Liza  Jane 

..       do                                

17 

Willie 

Loretta 

Yacht 

.do                   

6 

7 

Pelican 

do 

3 

Thistle 

do 

18 

Emma  A .  Twiggps 

Screw  «t€*mer          

16 

(b)  wateree  river. 

No  work  was  done  during  the  year. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  in  the  purchase  of  suitable  plant  for  clearing 
the  stream  from  Camden  to  its  mouth. 


Money  statement 

July  1,  1904,  balance  unexpended $173.39 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    25, 000. 00" 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement --» 


25, 173. 39 
46.69 


July  1,  1905,  balance  unexpended 25, 126.  70 

July  1,  1905,  outstanding  liabilities 6.50 

July  1,  1905,  balance  available 25,120.20 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $25,000.00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


30,000.00 
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APPBOF&IATIONB. 


March  3,  1881 |8,000 

August  2,  1882 15,000 

July  5,  1884 5,000 

August  5,  1886 7,500 

August  11,  1888 12,000 

September  19,  1890 12,500 

July  13,  1892 2,500 


August  18,  18W $2,500 

June  3,  1896 5,000 

March  3,  1899 2,500 

March  3,  1905 25.000 


Total 97,500 

Total  expenditures.  Including  June  30,  1905,  $72,373.30. 


COMMEBCIAL  STATISTICS,   1904. 

There  were  carried  over  this  strcam  during  the  year  In  rafts  15,600  tons  of 
timber,  valued  at  $29,700. 

There  were  no  vessels  engaged  in  the  traffic  on  this  stream  during  the  year 
1904. 


(c)    GONOABEE  RIVER. 

The  only  work  done  during  the  year  consisted  in  removing  by  a 
hand  force  some  obstructions  under  two  spans  of  a  railroad  oridge 
near  Fort  Motte,  S.  C.  The  expenditure  was  $262.69.  There  were 
removed  162  obstructions,  at  a  cost  of  $1.62  per  unit.  The  other 
expenditures  were  for  setting  gauge  stakes  and  for  office  expenses 
($54.78)  and  for  outstanding  Rabflities  ($415.48)  for  snagging  in 
June,  1904:. 

About  80  per  cent  of  the  approved  project  had  been  completed  to 
June  30, 1905. 

It  is  proposed  to  expend  the  available  balance  and  appropriation 
recommended  in  maintaining  a  cleared  channel  and  in  dredging  at 
shoals. 

Money  statement, 

July  1,  1904,  balance  unexpended ^57.90 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 

25, 857.  9C 
June  30,  1905,  amount  expended  during*  fiscal  year,  for  maintenance 
of  improvement 732.  95 


July  1,  1905,  balance  unexpended 25, 125.01 

July  1,  1905.  outstanding  liabilities 6.  50 


July  1,  1905,  balance  available 25,118.51 


Amount  (estimated)  required  for  completion  of  existing  project 10,000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement 110,000.00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


15, 000. 00 
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APPBOPBIATION8. 


August  5,  1886 |7, 500. 00 

August  11,  1888 7.500.00 

September  19.  1890 5,000.00 

July  13,  1892 5,000.00 

August  18.  1894 4.000.00 

June  3,  1896 2.000.00 

June  13,  1902 5,000.00 


March  3,  1905 $25,000.00 


Total      appropria- 
tions      61,000.00 

Refunded    on    account    of 
overpayment   .  50 


Total 61, 000.  50 


Total  expenditures,  including  June  30,  1905,  $35375.49. 


COMMERCIAL  STATISTICS,  1904. 


Article. 


Quantity. !    Value. 


Tons.      I 

Outward  freighte:  Timber 42,900  |  $74,800 

Inward  freights:  Miacellaneous |             136  19,100 

Total I         43,095  98,900 


List  of  vessels  plying  Congaree  River,  South  Carolina,  during  calendar  year  1904- 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Gross 
ton- 
nage. 

Janie 

Feet. 

42.8 
85.8 
80.6 

Feet. 
10.6 
10.2 
25.4 

Feet. 
4.6 
3.2 
9.3 

17 

Sadie 

HighlATiHnr 

do 

Side-wheel  steamer 

8 
135 

N5. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA,  FROM  GBR- 
VAIS  STREET  BRIDGE,  COLUMBIA,  TO  GRANBY. 

During  the  year  final  payment  was  made  to  the  Evansville  Con- 
tract Company,  the  contractors  for  building  the  Chanoine  movable 
dam. 

The  lock  gates  were  hung  by  hired  labor,  and  the  dam  has  been 
maneuvered. 

The  work  of  clearing  the  channel  above  the  lock  of  bowlders  and 
other  obstructions  has  been  in  progress,  using  two  lighters  and  a  drill 
float  built  by  hired  labor  and  a  gasoline  launch  bought  in  open  mar- 
ket.   The  stone  removed  was  placed  on  shore  to  protect  the  abutment. 

As  the  original  project  called  for  the  construction  of  a  lock  and 
dam,  the  approved  project  has  been  completed. 

It  is  proposed  to  expend  the  available  balance  in  clearing  the  chan- 
nel, and,  as  authorized  by  the  river  and  harbor  act  approved  March  3, 
1905,  in  improving  the  Congaree  River  below  the  lock. 
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Money  statement. 

July  1,  1904,  balance  unexpended 187,782.33 

June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $42, 136.  27 

Transferred  to  Ck)ngaree  River 25, 000. 00 

67,13^27 

July  1,  1905,  balance  unexpended 20, 646. 06 

July  1, 1905,  outstanding  liabilities 942. 95 

July  1,  1905,  balance  available 19,  703. 11 


APPROPRIATIONS. 

March  3,  1899 |60,000 

June  6,  1900 100,000 

March  3,  1901 50, 000 

June  28,  1902 50,000 

Total 250,000 

Total  expenditures.  Including  June  30,  1905,  $204,353.94. 


EMERGENCY  CONTRACT  IN  FORCE. 

Name  of  contractor ;  New  Jersey  Foundry  and  Machine  Company. 

Contract  for  chain. 

Price  per  pound :  4,550  pounds,  at  6  cents ;  1,650  pounds,  at  6i  cents. 

Date  of  contract :  June  30,  1904. 

Date  of  beginning :  July  5,  1904. 

Date  of  expiration :  August  14,  1904. 

There  is  at  present  no  navigation  on  this  portion  of  the  river. 


N  6. 

IMPROVEMENT  OF  THE  INLAND  WATERWAYS  BETWEEN  CHARLES- 
TON HARBOR,  SOUTH  CAROLINA,  AND  OPPOSITE  McCLELLAN- 
VILLE. 

No  work  was  done  during  the  year,  as  titles  to  the  lands  required 
for  the  improvement  were  not  obtained  in  time.  As  the  titles  have 
now  been  obtained  work  will  shortly  begin. 

Money  statement. 
July  1,  1904,  balance  unexpended $50,000.00 


July  1,  1905,  balance  unexpended 50,000.00 

July  1,  1905,  outstanding  liabilities 221.80 


July  1,  1905,  balance  available 49,  778.  20 


Amount  (estimated)  required  for  completion  of  existing  project 75, 290. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

ENO  1905  M 79 
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AFFROFBIATION. 

June  13,  1902 $50,000 


COMMERCIAL  STATISTICS,   1904. 


Articles. 


Toward  McCleUanyille: 

Fertilizers 

Stable  msnnre 

Ovsters  in  shell 

Miscellaneous,  general  merchandise,  etc 

Total 

Toward  Charleston: 

Sea  Island  cott-n 

Short^taple  cotton 

Cottonseed 

Hayandflrrain 

Veeetablee 

Pauns 

Lnmber 

Turpentine 

Rosin 

Clams 

Oysters— 

In  shell 

GEinned 

Oord  woo<l 

Cattle 

Miscellaneous 

Grand  total 


Quantity. 


Tont. 

1,678 

487 

8,000 

1,207 


11,1 


180 


441 

ao 

000 
600 
800 
120 

081 
80 

894 
83 
80 


89,064 


Value. 


774 
16,000 
182,861 


182,670 

92,000 

16,000 

984 

820 

92, «« 

560 

60,000 

46,000 

30,000 

1,000 

88,123 
16,000 
2,007 
6,000 
8,000 


678,770 


N  7. 
IMPROVEMENT  OF  HARBOR  AT  CHARLESTON,  SOUTH  CAROLINA. 

No  work  was  done  on  the  jetties. 

The  sea-going  suction  dredge  Charleston  worked  the  entire  year 
except  the  time  spent  in  repairs,  till  May  31,  1905,  when  she  lert  to 
work  in  Winyah  Bay.  She  removed  282^305  cubic  yards  of  material 
from  the  inner  shoal  and  43,405  cubic  yards  from  the  outer  shoal,  a 
total  of  325,710  cubic  yards.  She  worked  205  days  during  the  year, 
and  lost  4  days  on  account  of  storm  or  fog.  The  rest  of  the  time  lost 
to  actual  work  was  consumed  in  cleaning  boilers,  Sundays,  holidays, 
and  repairs.  She  was  on  the  marine  railway  twice  during  this  time, 
losing  58  working  days  on  this  account.  She  consumed  1,196  tons  of 
coal.  The  cost  of  dredging,  including  office  expenses,  surveys,  and 
wharfage,  was  10  cents  per  cubic  yard. 

The  seagoing  suction  dredge  Gen.  Abbot  returned  to  Charleston 
from  Norfolk,  Va.,  on  July  24, 1904,  and  resumed  dredging  on  August 
1,  1904.  As  she  was  then  formally  turned  over  to  this  office,  all  the 
expenditures  prior  to  this  date  have  been  treated  as  the  dredge's  first 
cost,  as  the  work  she  had  formerly  done  was  in  the  nature  of  a  test. 
This  first  cost  is  $191,560.56,  as  follows: 

Cost  of  dredge  Oen,  Abbot, 

Plans,  office  expenses,  etc.,  before  awarding  contract $1, 5ea  30 

Construction,  proper 153,427.68 

Outfit 7,534.14 

Trip  from  point  where  built  to  Charleston,  S.  C 4, 181. 13 

Expenses  during  trial 12,406.94 

Alterations  at  Norfollc  Navy-Yard 12.442.37 

Total 191, 560. 5fi 
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The  Gen,.  Abbot  worked  at  Charleston  till  May  23,  1905.  On  May 
26  she  left  for  Norfolk,  Va.,  for  repairs,  where  she  now  is.  She 
removed  263,671  cubic  yards  of  material  from  the  inner  shoal  and 
330,587  cubic  yards  from  the  outer  shoal,  a  total  of  594,258  cubic 
yards.  She  worked  212  days,  lost  4  days  on  account  of  storm  or  fog, 
and  lost  119  days  on  account  of  repairs,  breakdowns,  cleaning  of 
boilers,  and  holidays  and  Sundays.  She  used  2,849  tons  of  coal.  The 
cost  of  dredging,  including  office  expenses,  surveys,'  and  wharfage, 
was  8.4  cents  per  cubic  yard. 

The  total  quantity  removed  by  both  dredges  was  919,968  cubic 
yards. 

Some  stones  dropped  in  the  channel  back  of  SuUivans  Island  during 
the  construction  or  the  jetties  were  removed. 

The  distribution  of  expenditures  during  the  year  was  as  follows : 

Dredging  operations^  dredge  Charleston $29,031.92 

Dredging  operations,  dredge  Gett.  Abbot 42,  707.  88 

Office  expenses 4,381.69 

Surveys 1,419.07 

Wharfage _• 5, 350. 64 

First  cost,  dredge  Qen.  Abbot 1, 178. 46 

Miscellaneous 387.94 

Total . 84,457.60 

The  following  table  gives  the  itemized  statement  of  dredging  op- 
erations : 


Labor. 

Babslst- 
ence. 

Fuel. 

Ldghting 
bricants. 

Repairs. 

<^wrtefrtoii                    . ...... . 

$10,640.16 
16,046.61 

|2,azi.67 
4;iB6.38 

18,777.86 
9;  298. 15 

1609.50 
1,840.17 

n  ill,  490. 78 

G«n.  Abbot , 

11,095.61 

Dredge. 

Perm*- 
nent 
ontfit. 

Total. 

Cnbic 

yards 

difedged. 

Coetper 
cubic 
3rard. 

Charleflton 

|2.00 
7^.96 

f»,081.92 
42,707.88 

325,710 
504,258 

CenU. 
8.9 

Gen.  Abbot 

7.2 

•  Dredge  received  two  general  overhaulings  during  the  year. 

Charging  one-third  of  the  cost  of  office  expenses,  surveys,  and 
wharfage  to  the  Charleston  and  two-thirds  to  the  Gen,  Abbot^  the  cost 
per  cubic  yard  is  as  follows : 

Cents. 

Charleston   10. 0 

Gen.  Abbot 8.4 

The  annual  survey  shows  that  the  26-foot  low-water  channel  is 
nowhere  less  than  400  feet  wide.  For  most  of  the  distance  it  has 
the  project  width  of  600  feet.  Beyond  the  jetties  the  channel  has 
the  full  width,  except  for  a  length  1,400  feet,  where  it  is  550  feet 
wide,  and  at  one  other  point  where  it  is  reduced  to  500  feet.  Near  the 
inner  end  of  the  jetty  channel  the  width  is  400  feet. 

The  project  is  regarded  as  completed,  as  with  the  removal  of  a 
small  amount  of  material  the  full  width  will  be  obtained. 
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It  is  proposed  to  expend  the  available  balance  and  the  additional 
appropriation  recommended  in  maintaining  the  channel  and  straight- 
enmg  the  entrance  channel. 

Money  statement. 

July  1,  1904,  balance  unexpended $157,094.76 

Received  from   Ck)lonel   Quinn   rent  of  dredge,    Charleston,    from 

Savannah,  6a.,  efflce 2,240.00 

Received  from  auction  sales 506.96 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905—    25, 000. 00 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 


209, 841.  72 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    117, 483. 37 


July  1,  1905,  balance  uuexi)ended 92,358.35 

July  1,  1905,  outstanding  liabilities 4,015.63 


July  1, 1905,  balance  available 88,342.  72 


July  1,  1905,  amount  covered  by  uncompleted  contracts 4,500.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905- 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APFBOFRIATIONS. 


June  18,  1878 $200, 000. 00 

March  3,  1879 200,000.00 

June  14,  1880 170, 000. 00 

March  3,  1881 175,000.00 

August  2,  1882 300, 000. 00 

July  5,  1884 250,000.00 

August  5,  1880 187, 500. 00 

August  11,  1888 350,000.00 

September  19,  1890 370, 000. 00 

July  13,  1892 225,000.00 

March  3,  1893 750,000.00 

August  18,  1894 450, 000. 00 

March  2,  1895 500,000.00 

June  6,  1900 220, 000. 00 

June  13,  1902 45, 000. 00 

June  28,  1002 50, 000. 00 


March  3,  1903 $60,000.00 

April  28,  1904 73,000.00 

March  3,  1905 25,000.00 

March  3,  1905 25,000.00 


Total     appropria- 
tions  4,625,500.00 

Received     for     rent     of 

dredge 2, 240. 00 

Received    account    sales 

at  auction 701.96 

Refunded   account   over- 
payment   .28 


Total  receipts 4,628,442.24 


Total  expenditures,  including  June  30,  1905,  $4,536,083.80. 


BMERGENCT   CONTRACTS   IN    FORCE. 


Name  of  contractor. 

Contract  f  or— 
Lctfuse  of  wbarf 

Price 
each. 

Dateof- 

Oontract. 

Beginning. 

Expiration. 

Charleeton  Terminal  Co 

May  81,1904 
May    7,1904 

Sept  29, 1904 
Nov.  28, 1904 

May    1,1904 
May  12,1904 

Oct.    9,1904 
Dec.    3,1904 

Apr.  80,1907 
June  27, 1904 

Jan.    9,1905 
Dec.  23,1905 

New  Jersey  Car  Spring 

and  Rubber  Co. 
Biyerside  Iron  Works  .. 
Clement  Beetein  Ss  Co 

Suction  hoso 

$873 

286 
460 

Cast  steel  drags 

Suction  hose 
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COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels  and  commerce  at  Charleston,  8.  C,  from  Jan- 
uary 1  to  December  31,  1904, 


CkMutwlse. 

Foreign  ports  (American 
vessels). 

Number. 

Tons. 

Crew. 

Number. 

Tons. 

Crew. 

Arrived 

a448 
b9» 

1,180, 714 
128,007 

26,200 
1,802 

8 

2,806 

25 

Cleared 

Foreign  ports  (foreign  ves- 
sels). 

Total. 

• 

Number. 
17 

Tons. 

Crew. 

Number. 

518 
106 

Tons. 

Crew. 

Arrived 

117,372 
27,286 

1,668 

1,260,4M 
lJ».8fiB 

27,878 

Cl4*red             ,      . 

2,247 

' 

•  Of  these,  8  vessels.  12,815  tonnage,  with  crew  numbering  173,  were  foreign. 
*Of  theee,  60  vessels,  105,106  tonnage,  with  crew  numbering  1,491,  were  foreign. 

Value  of  exports $3, 627, 390. 00 

Value  of  imports 2, 472, 905. 00 

Duties  collected 41, 323. 84 

American  vessel^  in  coastwise  trade  cleared  at  custom-house  only  when  bound 
south  out  of  great  district. 


Commerce  through  Charleston  Harbor,  ocean  entrance,  calendar  year  1904- 

IMPORTS. 


Articles. 


Tons  of 

2,000 
pounds. 


Value. 


Articles. 


Tons  of 

2,000 
pounds. 


Value. 


Muriate  of  potash 

Kainit 

Nitrate  of  soda 

Sulphate  of  potash 

Manure  salt 

Pyrites 

Tankage 

Fish  scrap 

Whale  meat 

Ouano  

Beet  refuse 

Manipulated  fertilizers 

Phosphate  rock 

Cotton 


9,880 

82,600 

25,906 

1,401 

9,160 

61,680 

2,412 

13,825 

945 

20,182 

2,668 

1,010 

1,019 

1,054 


1,1 


^ 


06 

til. '44 

»ri.H86 

4:;,H00 
270. 1159 
2T.;«4 

'H).H74 

^>.a60 

4,066 

177. 140 


Coal 

Salt 

Bice 

Jute  butts 

Refined  oil  and  gasoline 

Fruit 

Cement 

Bricks  and  stone 

Coffee 

Hay 

Miscellaneous 

Total 


82,664 

11,108 

4,170 

5,669 

8,671 

227 

20,787 

8,822 

605 

179 

185,700 


605,548 


$281,519 

77,668 

161,120 

188,446 

179,841 

11,860 

188,248 

82,968 

106,018 

2,200 

13,570,000 


18,218,072 


EXPORTS. 


Lumber 

Phoenphate  rock 

Manipulated  fertilizers . . . 

Fertilizer  material 

Acid  phosphate 

Clay 

Cotton,  upland 

Cotton,  sea-island 

Cotton  ffoods 

Cotton-factory  sweepings 
and  lint 


148,246 
49,245 
4,246 
1,197 
40,491 
24,601 
89,848 
867 
48,884 

4,167 


1709,219 

142,800 

106,150 

10,448 

254,865 

172,207 

6,688,718 

486,606 

21,942,000 

206,860 


Cotton-seed  oil 

Cottonseed 

Cotton-aeed    meal   and 

cake 

Bice 

Naval  stores , 

Iron 

Miscellaneous 

Total 


5,149 
998 

8,725 
2,848 
2,260 
1,767 
7,024 


875,068 


1898,172 
12,919 

88,000 
152,580 
62,000 
17,284 
884,400 


81,775,922 


These  commercial  statistics  do  not  include  a  large  part  of  the  business  of 
Ctiarleston  which  is  done  by  the  railroads,  nor  do  they  Include  the  commerce 
passing  over  the  rivers  which  enter  the  harbor,  nor  over  the  inland  routes  to 
the  north  and  south.    The  commerce  to  and  from  Charleston  through  Wappoo 
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Cut  amounted  to  200,712  tons,  valued  at  $2,639,500,  in  the  calendar  year  1904, 
and  through  Inland  waterways  to  the  north,  39,064  tons,  valued  at  $573,770,  in 
the  calendar  year  1904. 

The  regular  lines  of  8teanishit)s  established  between  this  and  other  ports  com- 
prise a  total  of  15  steamships. 


N  8. 
IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

The  work  during  the  year  consisted  in  dredging  at  the  Ashley 
River  entrance  to  restore  the  previously  obtained  dimensions  of  chan- 
nel, 200  feet  witie  and  7  feet  deep  at  mean  low  water,  and  was  entirely 
for  maintenance.  Contract  was  entered  into  with  P.  Sanford  Ross 
(Incorporated),  Jersey  City,  N.  J.,  for  dredging  at  22  cents  per  cubic 
yard,  scow  measurement,  and  31,574  cubic  yards  of  material  was 
removed,  completing  the  work.  The  expenditures  during  the  year 
were,  for  dredging,  $7,003.13,  and  for  office  expenses,  $157.11. 

By  the  approval  of  the  Chief  of  Engineers  the  project  has  been 
modified  by  the  omission  of  the  training  walls  at  the  Stono  River 
entrance.    The  project  is  regarded  as  completed. 

Money  statement. 

July  1,  1904,  balance  unexpended J7, 160.24 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 7, 160.24 


APPBOP&IATIONS. 


March  3,  1881 $10,000 

August  2,  1882 10,000 

July  5,  1884 3,000 

August  5,  1886 5,000 

August  11,  1888 5,000 

September  19,  1890 10,000 


July  13,  1892 $10,000 

August  18,  1894 7,000 

June  3,  1896 2,500 

June  13,  1902 8,000 


Total 70,500 


Total  expenditures,  including  June  30,  1905,  $70,500. 


OOMMEBCIAL  STATISTICS,    1904. 


Articles. 

X°- 

Valne. 

Articles. 

Quan- 

Valne. 

Rice 

Tont. 

7,260 
n,660 

1,W6 
810 

«M2,0G0 
8W,478 
794,680 
10680 
291,744 
75,288 
91,800 

Qrsvel  and  shell 

7Vm«. 
66,680 

311 
90 

940 
18,789 

$41,821 
686 

Vegetables 

Oysters 

Cotton 

rIVmfl 

1.260 

Cottonseed 

Rice  straw 

7,118 
744,905 

Lumber , 

78,739 

8,oeD 

Manipulated  f ertilizera . . . 

Total 

200,712 

2,689,560 

CONTRACT  IN  FORCE. 

Name  of  contractor:  P.  Sanford  Ross  (Incorporated),  Jersey  City,  N.  J. 
Ck>ntract  for  dredging. 
Price :  22  cents  per  cubic  yard- 
Date  of  contract :  September  19,  1904. 
Date  of  beginning :  October  14,  1904. 
Date  of  expiration :  December  30, 1904. 
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N  9. 

IMPROVEMENT  OP  INLAND  WATERWAY  BETWEEN  CHARLESTON  AND 
BEAUFORT,  INCLUDING  WAPPOO  CUT,  SOUTH  CAROLINA. 

The  work  during  the  year  consisted  in  dredging  at  both  the  South 
Edisto  and  the  A^epoo  ends  of  the  cut,  and  m  removing  by  wheel- 
barrows some  of  the  material  in  the  high  land  near  the  Ashepoo 
River. 

It  was  intended  to  dig  the  canal  with  a  dipper  dredge  belonging  to 
the  Government,  and  work  began  in  the  soft  marsh  at  the  Edisto  end 
m  July,  the  material  being  iSrst  deposited  on  the  banks.  As  the 
banks  were  too  soft  to  hold  the  weight,  a  towboat  and  two  dump 
scows  belonging  to  the  Government  were  used  to  take  the  material 
away.  Owing  to  the  caving  of  the  banks,  the  dredge  could  load  the 
scows  only  at  high  water,  and  efforts  were  made  with  a  pile  and 
plank  chute  on  tne  bank  to  dredge  at  low  water  and  deposit  the 
material  on  the  bank  at  such  a  distance  from  the  cut  that  tne  banks 
would  hold  it.  As  all  these  efforts  proved  unsatisfactory,  the  plant 
was  moved  to  the  Ashepoo  River  end,  where  the  bank  was  high  and 
firm  and  would  hold  dredged  material.  As  the  towboat  ana  scows 
were  needed  elsewhere  in  the  district,  the  material  was  placed  on  land. 
The  dredge,  however,  was  not  fitted  for  the  work,  and  after  removing 
by  wheelbarrows  the  material  along  the  cut  down  to  the  level  of  high 
water  the  dredge  was  takeYi  away. 

In  the  meantime  contract  had  been  made  with  P.  Sanford  Ross 
(Incorporated),  Jersey  City,  N.  J.,  for  dredging  in  the  marsh  at  17 
cents  per  cubic  yard,  scow  measurement.  The  dredge  began  work 
June  10,  and  removed  18,181  cubic  yards. 

As  the  river  and  harbor  act  approved  March  3,  1905,  appropriated 
$20,000  additional  for  this  work,  another  contract  was  let  to  the  same 
firm,  P.  Sanford  Ross  (Incorporated),  at  the  same  price — 17  cents 
per  cubic  ^ard  for  dredging  in  the  marsh  and  20  cents  per  cubic  yard 
for  dredging  in  the  high  land. 

The  project  is  about  20  per  cent  completed. 

The  expenditures  during  the  year  were  $10,326.26  for  removing 
with  the  Government  dredge  42,446  cubic  yards  of  material,  at  a 
cost  of  24  cents  per  cubic  yard,  $2,663.34  for  removing  by  hired  labor 
7,279  cubic  yards  of  material,  at  36  cents  per  cubic  yard,  and  $610.70 
for  office  expenses. 

The  following  quantities  were  removed : 

Cubic  yards. 

With  United  States  plant  at  Edisto  end 27,581 

With  United  States  plant  at  Ashepoo  end 22,144 

With  contractor's  plant  at  Edisto  end 18, 181 

Total 67.906 

It  is  intended  to  apply  the  available  balance  and  additional 
appropriation  reconmienaed  in  completing  the  canal  to  the  required 
dimensions. 
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Money  statement 

July  1,  1904,  balance  unexpended $26,071.53 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    20, 000. 00 


46. 071. 53 
June  80,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 13, 600. 30 


July  1,  1905,  balance  unexpended 32,471.23 

July  1,  1905,  outstanding  liabilities 3, 165.  34 


July  1,  1905,  balance  available 29,305.89 


July  1,  1905,  amount  covered  by  uncompleted  contracts 9,910.00 


Amount  (estimated)  required  for  completion  of  existing  project 11,600.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  un- 
expended July  1,  1905 11.600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFPBOFBIATIONS. 

June  13,  1902 $30,000 

March  3,  1905 20, 000 


Total 50,000 

Total  expenditures,  including  June  30, 1905,  $17,528.77. 


EMEBGENCY   CONTRACT   IN    FOBCE. 

Name  of  contractor:  P.  Sanford  Ross  (Incorporated),  Jersey  City,  N.  J. 
Contract  for  dredging. 

Price:  17  and  20  cents  per  cubic  yard.     (The  price  of  17  cents  is  for  dredging 
in  marsh  land ;  of  20  cents  is  for  dredging  in  high  land.) 
Date  of  contract :  March  24,  1905. 
Date  of  beginning:  May  24.  1905. 
Date  of  expiration :  March  24,  1906. 


N  lo. 
IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 

The  work  during  the  year  consisted  in  dredging  in  Brickyard 
Creek  to  widen  the  existing  7-foot  channel.  Contract  was  entered 
into  with  P.  Sanford  Ross  (Incorporated),  Jersey  City,  N.  J.,  for 
dredging,  at  22  cents  per  cubic  yard,  scow  measurement,  and  7,625 
cubic  yards  were  removed,  widening  the  channel  to  150  feet.  The 
expenditures  during  the  year  were  for  dredging,  $1,769.87,  and  for 
office  expenses  and  collectmg  commercial  statistics,  $80.63. 

By  the  approval  of  the  Chief  of  Engineers  the  present  width  is 
regarded  as  sufficient  for  the  needs  of  navigation,  and  the  project  is 
regarded  as  completed. 
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Money  statement. 

July  1,  1904,  balance  unexpended $1,850.60 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       1,850.50 


▲PPBOPBIATIONS. 

September  19,  1890 $12,500 

July  13,  1892 12,500 

August  18.   1894 5,000 

June  3,  1896 1,000 

June  13,  1902 2,000 

Total 33,000 

Total  expenditures,  including  June  30,  1905,  $33,000. 


CONTRACT   IN  FORCE. 

Name  of  contractor:  P.  Sanford  Ross  (Incorporated),  Jersey  City,  N.  J. 

Contract  for  dredging. 

Price :  22  cents  per  cubic  yard. 

Date  of  contract :  September  19,  1904. 

Date  of  beginning :  October  14,  1904. 

Date  of  expiration :  December  30,  1904. 


COMMERCIAL  BTATIBTICB,  1904. 


Articles. 

•^^ 

Value. 

Articles. 

'^- 

Value. 

Cotton        

Tons. 
28B 
668 

1,476 
288 
166 

2,426 
776 

$91,280 

^0  946 

121,000 

2,020 

18,000 

12,126 

1,162 

Pyrites 

Toru. 
964 
400 
400 
160 

16,678 

Cotton  seed                       .  .. 

offi?!"..".::::....::::.:. 

1,700 

OnnfkiHi.1  vtiAV^lia.nfl'inA 

1  Rock  ncreeninflTR 

Lumber    -. 

1,600 

Total 

Ovsters  in  the  shell 

7,881 

266,860 

Oyster  shells .*. 

y umber  and  class  of  vessels  that  have  navigated  that  portion  of  Beaufort  River 
knoum  as  Brickyard  Creek  during  calendar  year  190Jf, 


Kind. 


Number. 


Total 
tonnage. 


Number 
single 
tripe. 


Foot  boats 

Tugboats 

Yachts 

Schoonersa 

Lighters 

Dredge 

Reyenne  cutter 

Passenger  boats  ^ 

Coasters,  or  small  schooners. 


180 

200 

4,000 

6,600 

1,000 

160 

600 

600 

600 


40 

60 

160 

8 

60 

2 

2 

100 

600 


<  Three  and  four  masted. 

*  Steamboats  carrying  during  the  year  2,500  passengers. 

A  large  number  of  small  craft  ply  tbe  above-named  creek. 
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N    II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

An  allotnient  of  $2,000  was  made  during  the  previous  fiscal  year 
for  removing  the  wreck  of' an  old  vessel  (Affosttno  (7.),  which  had 
lieen  converted  into  a  phosphate  barge  and  which  was  wrecked  in 
Ashley  River,  near  Lambs,  S.  C.  The  wreck  had  been  removed  by 
dynamite  and  Government  plant  to  a  depth  of  about  14  feet  at  low 
water,  which  is  sufficient  for  the  navigation  of  the  river,  with  the 
exception  of  a  small  portion.  In  removing  this  portion  during  the 
present  year  a  number  of  submerged  logs  were  encountered  and  an 
additional  allotment  of  $500  was  made.  The  work  has  been 
completed. 

An  allotment  of  $15,000  has  been  made  for  removing  the  wreck  of 
the  schooner  Kate  V.  Aitken  from  the  jettv  channel,  Charleston  Har- 
bor, South  Carolina.  Bids  were  invited  for  the  removal,  which  will 
be  opened  July  20, 1905. 

No  expenditures  have  been  made. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA, 
OP  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH.  GEORGIA,  AND 
FBRNANDINA,  FLORIDA,  AND  OF  CUMBERLAND   SOUND,  GEORGIA 

*  AND  FLORIDA. 


REPORT  OF  LIEUT.  COL.  JAMES  B,  QVINN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  90, 
1905,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMFBOVEMENTS. 


1.  Savannah  Harbor,  Georgia. 

2.  Savannah     River    below    Augasta, 

Georgia. 

3.  Savannah     River    above    Augusta, 

Georgia. 

4.  Harbor  at  Darien  and  Doboy  bar, 

Georgia. 

5.  Altamaha  River,  Georgia. 

6.  0<K)nee  River,  Georgia. 

7.  Ocmulgee  River,  Georgia. 


8.  Brunswidc  Harbor,  Georgia. 

9.  Inside  water  route  between  Savan- 

nah,  Georgia,    and   Femandina, 
Florida. 

10.  Skidaway  Narrows,  Georgia. 

11.  Cumberland    Sound,    Georgia    and 

Florida. 

12.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Savannah^  Ga.^  Jidy  19^  1905. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30,  1905,  upon  the  works  of  river  and 
harbor  improvements  in  my  charge. 

Very  respectfully,  James  B.  Quinn, 

Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.S.  A. 


O  I. 

IMPROVEMENT  OF  SAVANNAH  HARBOR,  GEORGIA. 
OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING   JUNE   30,    1905. 

For  a  detailed  history  of  the  work,  see  reports  of  the  Chief  of  Engi- 
neers for  1903,  pages  1146-1152,  and  for  1904,  pages  1644-1647. 
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DREDGING. 


Dredging  under  contract  of  November  14,  1902,  .  th  P.  Sanford 
Ross,  Incorporated,  of  Jersey  City,  N.  J.,  was  continued  until  January 
6,  1905,  when  the  work  was  completed.  There  were  removed  during 
the  fiscal  year,  under  this  contract,  280,590.8  cubic  yards  of  material. 
There  were  also  removed  by  this  contractor,  during  the  fiscal  year,  in 
a  redredging  of  the  channel  at  Long  Island  Crossing,  under  supple- 
mental agreement  of  May  20,  1904,  293,077.8  cubic  yards  of  material. 
This  work  was  completed  December  1,  1904;  the  total  amount 
removed  being  298,851.4  cubic  yards. 

The  total  quantity  of  material  removed  under  the  above  two  con- 
tracts was  2,584,449.9  cubic  yards. 

Under  contract  of  November  21,  1902,  with  Atlantic,  Gulf  and  Pa- 
cific Company,  of  Xew  York,  there  were  dredged  during  the  fiscal 
year  950,296  cubic  yards  of  material.  All  work  under  this  contract 
was  completed  on  April  25,  1905,  the  total  quantity  of  material 
removed  thereunder  being  2,646,889.8  cubic  yards. 

The  total  work  done  under  the  foregoing  contracts  was  5,231,339.7 
cubic  yards,  which  completed  all  inside  dredging  provided  for  to 
give  a  channel  28  feet  deep  at  mean  high  water,  from  the  old  water- 
works above  the  city  to  the  sea. 

Bids  for  the  dredffinff  of  175,000  cubic  yards  from  "Upper  and 
Lower  Flats "  and  "  Obstructions "  channels,  so  as  to  restore  the 
project  depth  of  28  feet  at  mean  high  water,  previously  obtained  at 
those  places,  were  opened  June  30,  1905,  and  the  bid  of  George  W. 
Catt,  of  New  York,  N.  Y.,  at  17.4  cents  per  cubic  yard,  was  recom- 
mended for  approval. 

During  the  months  of  November  and  December,  1904,  the  U.  S. 
dredge  Cumberland  removed  from  the  Tybee  Knoll  channel  99,214 
cubic  yards  of  material,  at  a  cost  of  6.7  cents  per  cubic  yard. 

On  March  5, 1905,  the  U.  S.  dredge  Savannah^  built  under  direction 
of  Maj.  J.  C.  Sanford,  Corps  of  Engineers,  for  work  in  this  harbor, 
arrived,  and  after  undergoing  repairs  to  her  steering  gear,  started 
work  on  Tybee  Knoll  and  the  outer  bar  on  March  21.  Between  this 
latter  date  and  June  30,  1905,  this  dredge  removed  a  total  of  107,030 
cubic  yards,  at  a  cost  of  14.4  cents  per  cubic  yard.  Practically  all  of 
this  material  was  removed  from  Tybee  Knoll.  This  boat  has  been 
greatly  handicapped  in  her  work,  owing  to  the  making  of  necessary 
repairs  and  alterations  to  put  her  in  first-class  working  order.  It  is 
expected  that  she  will  make  a  much  better  showing  from  now  on.  A 
record  of  the  working  of  this  dredge  from  March  21  to  June  30,  1905, 
is  as  follows : 


March.  April.     May.  j  Jane. 


At  work 

Time  lost: 

SandajB 

Holidays 

Cleaning  boilers 

Bough  weather  and  foK 

Undergoing  repairs  ana  alterations., 
Other  canses 


Days. 
9 


Days. 
16 


Total  time  lost.. 


Days.  ,  Day: 


16 


m 


1* 


17i 
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March. 


April. 


May. 


June. 


Total  Mme  consumed  In  loading hours  and  minutes. 

Total  time  oonsomed  in  dumping do... 

Total  distanoe  to  and  from  dump  ground miles. 

Total  number  of  loads  made 


68.64 

46.00 

140 

23 


36.48 


41 


68.48 

100.01 

618 


85.88 

98.19 

640 

86 


Cost  of  operating. 


March. 


Ubor I    $1,484.51 


Subsisteoce. 

CSoal 

Oils 

Minor  repairs.. 
Misoellaneous. 


867.66 
466.02 
48.76 
85.00 
280.86 


Total 8,671.88 


ApriL 


May. 


$1,688.17 
664.40 
991.48 
19.80 
886.16 
167.06 


$1,678.88 
666.99 
648.83 


1,289.84 
1,007.46 


8,601.04 


4,941.84 


June. 


$1,664.88 
499.00 
685.18 
10.60 
497.01 
678.08 


8,818.69 


Amount  of  material  removed cubic  yards. 

Cost cents  per  cubic  yard.. 


March. 


12.797 
80.86 


April. 


89,861 
12.8 


May. 


86,688 
18.8 


June. 


29,840 
18.4 


NoTB. — Cost  of  general  repairs,  amounting  to  $5,021.58,  not  included  in  computing 
cost  per  cubic  yard  of  material  dredged. 

COAUNO  WHARF. 

A  coaling  and  mooring  wharf  for  United  States  dredges  was  con- 
structed at  the  Venus  R)int  mooring  dolphin,  10^  miles  below  the 
city,  under  contract  with  D.  Power  &  Co.,  of  Savannah,  Ga.,  dated 
December  29,  1904,  the  work  being  completed  May  13,  1905.  A 
portion  of  the  eastern  end  of  the  dolphin  was  decked  over  and  a 
platform,  on  cement  pillars,  for  the  storage  of  coal,  was  built  on  the 
marsh  immediately  in  rear  of  the  dolphin.  An  overhead  runway, 
hoisting  engine,  and  derrick,  for  handling  coal,  were  installed.  A 
small  storehouse  was  constructed  for  the  storage  of  coal  carts,  broken 
and  spare  parts  of  dredges,  etc.,  and  an  artesian  well  for  supplying 
water  was  sunk. 

JETTY  WORK. 

Repairs  to  jetties,  begun  during  the  previous  fiscal  year,  under 
contract  of  January  2,  1904,  with  Simons-Mayrant  Company,  of 
Charleston,  S.  C,  were  continued  until  July  18,  1904,  when  the  work 
was  completed.  During  the  past  fiscal  year  a  total  of  1,651.46  cubic 
yards  of  stone  were  placed  on  the  jetties,  making  the  total  quantity 
of  stone  placed  under  the  contract  12,051.35  cubic  yards. 

By  authority  of  the  Chief  of  Engineers,  dated  January  4,  1905, 
(26179-10),  Mr.  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  was  ordered 
to  close  a  gap  in  Dam  No.  31  which  he  was  permitted  to  make  for  use 
as  an  entrance  to  dumping  ground  during  the  progress  of  his  contract 
of  October  20,  1892,  for  dredging  in  this  harbor.  The  work  of  clos- 
ing the  gap  was  begun  the  latter  part  of  February,  1905,  and  com- 
pleted March  11,  1905.  The  $10,000  which  had '^  been  retained  to 
insure  the  proper  closing  of  this  gap  was  paid  over  to  Mr.  Ross,  except 
$50  deducted  for  cost  of  superintendence  and  inspection. 

A  complete  resurvey  of  the  harbor  with  a  view  to  securing  a  chan- 
nel depth  of  26  feet  at  mean  low  water  was  made,  as  provided  for  by 
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the  river  and  harbor  act  of  March  3, 1905,  and  ait  the  close  of  the  fiscal 
year  the  plotting  of  same  was  well  under  way.  A  number  of  survey 
stations  were  built  and  nine  concrete  bench  marks  installed  where 
oldT)ench  marks  were  in  danger  of  being  destroyed. 

A  new  hull  for  the  U.  S.  steamer  Anfjier  was  constructed  under  con- 
tract with  the  Riverside  Iron  Works,  of  Charleston,  S.  C,  dated 
September  1,  1904,  the  same  being  completed  June  28,  1905.  The 
machinery  was  transferred  from  the  old  ooat,  which  latter  it  is  pro- 
posed to  fit  up  for  use  as  a  quarter  boat  for  survey  parties. 

The  self-registering  tide  gauges  in  the  harbor  were  kept  up  during 
the  fiscal  year.  From  the  records  from  these  gauges  for  the  fiscal 
years  1903  to  1905,  inclusive,  the  new  planes  of  high  and  low  water 
between  the  old  waterworks  and  Fort  Pulaski,  which  have  been 
produced  by  the  extensive  dredging  done  during  that  period,  have 
been  determined  and  are  shown  in  comparison  wuth  the  high  and 
low  water  planes  existing  in  1894-95  on  the  diagram  herewith. 

CX)NDITI0N   OF   WORK   JUNE   30,    1905. 

At  the  close  of  the  fiscal  year  all  of  the  dredged  cuts  inside  of 
Tybee  Knoll  had  the  full  project  depth  and  width  except  "  Upper 
and  Lower  Flats  "  and  "  Obstructions  "  channels,  and  the  channel  at 
the  extreme  upper  end  of  the  city.  At  the  "  Obstructions,"  shoaling 
has  taken  place  at  the  point  where  the  water  is  drawn  off  by  the 
south  channel,  where  for  a  distance  of  about  1,000  feet  the  channel 
has  shoaled  up  about  1.5  feet,  leaving  a  low-water  depth  of  about  20 
feet.  At  the  "  Upper  Flats  "  the  channel  has  shoaled  up  about  2.6 
feet,  leaving  a  low-water  depth  at  that  place  of  about  19  feet  for  a 
distance  of  nearly  2,000  feet.  At  the  "Lower  Flats"  only  a  slight 
h'hoaling  has  occurred.  From  a  point  opposite  the  old  waterworks, 
above  the  city,  and  extending  for  a  distance  of  about  1,600  feet  down- 
stream, the  channel  has  shoaled  up  to  about  18  feet  at  mean  low 
water.  The  shoaling  of  this  channel,  however,  does  not  interfere 
with  navigation,  as  deep-draft  vessels  have  no  occasion  to  use  the 
same  at  present.  The  material  at  the  "  Upper  and  Lower  Flats  " 
and  "Obstructions"  being  very  soft  mud,  the  shoaling  which  has 
occurred  at  those  places  is  causing  no  immediate  inconvenience  to 
shipping.  The  project  depth  of  28  feet  at  mean  high  water  will  be 
restored  at  these  localities  within  the  next  four  or  five  months. 

The  work  done  by  Government  dredges  on  Tybee  Knoll  has  re- 
sulted in  an  increase  in  the  controlling  depth  of  2  feet  over  that 
existing  June  30, 1904,  which  was  18  feet  at  mean  low  water.  As  only 
a  small  amount  of  work  has  been  done,  however,  the  channel  is  very 
narrow,  ranging  from  75  to  150  feet  in  width.  On  the  outer  bar 
the  controlling  depth  is  19  feet  at  mean  low  water.  The  mean  rise 
of  tide  on  Tyfee  Knoll  is  6.75  feet,  and  on  the  outer  bar,  7  feet. 

At  the  close  of  the  fiscal  year  the  project  was  about  68  per  cent  com- 
pleted. 

The  available  balances  and  additional  appropriations  recommended 
will  be  applied  toward  the  completion  of  all  dredging  provided  for 
under  the  present  project. 
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OOMMERCE  AND  NAVIOATION. 

Full  discussions  of  the  commerce  of  Savannah  were  given  in  the 
Beports  of  the  Chief  of  Engineers  for  1890,  pages  1252  and  1253,  and 
for  1897,  page  1497. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  York,  Boston,  Baltimore,  and  Philadelphia  comprise  a  total  of 
16  steamers.  During  the  calendar  year  1904,  9  of  these  ran  to  the 
two  first-named  ports  and  7  to  the  last-named  two.  During  the  year 
they  made  476  round  trips  and  carried  929,267  tons  of  freight.  They 
also  handled  in  and  out  of  Savannah  24,347  passengers. 

On  the  inland  -waters  there  are  a  number  of  small  steamers  plying 
between  Savannah  and  adjacent  ports,  besides  numerous  schooners 
and  small  sailboats.  It  is  estimated  that  for  the  year  1904  this  por- 
tion of  the  commerce  amounted  to  100,000  tons,  valued  at  $1,500,000. 
The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores, 
of  which  the  shipments  for  the  year  1904  were  as  follows :  Of  cotton, 
1,135,325  bales;  of  lumber,  151,039,158  feet;  and  of  naval  stores, 
176,626  barrels  of  turpentine  and  636,832  barrels  of  rosin. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  coast- 
wise and  local,  during  1904  was  3,230,346  tons,  valued  at  $193,820,760. 
This  is  an  increase  over  1903  of  302,320  tons.  In  this  connection  it 
may  be  stated  that  the  receipts  of  cotton  at  this  port  for  the  season 
1904-5  had  reached,  up  to  June  30,  1905,  1,739,420  bales,  which  is 
571,229  bales  more  than  the  receipts  for  the  entire  season  of  1903-4, 
which  amounted  to  1,168,191  bales. 

Of  the  total  amount  expended  during  the  fiscal  year,  $137,747.01 
was  for  dredging  under  contract  with  P.  San  ford  Ross  (Incorpo- 
rated), at  17.5  cents  per  cubic  yard;  $179,174.82  for  dredging  under 
contract  with  Atlantic,  Gulf  and  Pacific  Company,  at  16.9  cents  per 
cubic  yard ;  $9,950  for  closing  gap  in  Dam  No.  31,  being  the  amount 
withheld  fix)m  P.  Sanford  Koss  for  dredging  done  under  contract 
of  October  20,  1892,  less  cost  of  superintendence,  $50;  $4,762.66  for 
constructing  mooring  dolphins  under  contract;  $16,914.93  for  repairs 
to  training  walls,  under  contract;  $297.50  deposited  on  account  of 
rental  of  U.  S.  dredge  Cape  Fear;  $3,135.23  for  construction  of  coal- 
ing wharf  under  contract ;  $6,649.95  for  dredging  with  U.  S.  dredge 
Cumberland^  at  6.7  cents  per  cubic  yard;  $12,377.94  for  dredging 
with  U.  S.  dredge  Savannah^  at  14.4  cents  per  cubic  yard;  and 
$5,021.58  for  general  repairs  to  dredge  Savannah;  $1,839.50  for  con- 
sfruction  of  new  hull  for  U.  S.  steamer  Angler  under  contract;  and 
$30,505.99  for  ocmtingencies. 
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Money  statement. 

July  1,  1904,  balance  unexpended $317,497.62 

Amounts  received  from  proceeds  of  Government  proi^erty 10.  00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905—     175, 000.  00 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 75, 000.  00 


June  30,  1905,  amount  expended'  during  fiscal  year : 

For  works  of  improvement «• $332,  513.  23 

For  maintenance  of  improvement 75, 863.  88 


567,  507.  62 


408,  377.  11 


July  1,  1905,  balance  unexpended «159, 130.  51 

July  1,  1905,  outstanding  liabilities 7,343.53 


July  1,  1905,  balance  available 151,  786.  98 

Amount  (estimated)  required  for  completion  of  existing  project 210, 000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $210,000.00 

For  maintenance  of  improvement 100,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


310, 000. 00 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

From  1826  up  to  the  date  of  the  22-foot  plan  of  improvement  ap- 
propriations amounting  to  $667,096.64  were  made  for  the  improve- 
ment of  the  harbor  and  for  the  removal  of  wrecks,  as  follows : 


March  18,  1826 $50,000.00 

March  3,  1829 24,490.00 

July  3,  1832 25, 000.  00 

March  2,  1833 43.06 

March  2,  1833 8,430.62 

June  28,  1834 30,000.00 

March  3,  1835 20,000.00 

July  7,  1838 15,000.00 


August  30,  1852 $40,000.00 

March  3,  1855 161,000.00 

June  10,  1872 50,000.00 

March  3,  1873 50,000.00 

February  27,  1874 193,132.  96 


Total 667,096.64 


Under  the  22-foot  plan  of  improvement  the  following  appropria- 
tions were  made : 


June  23.  1874 $50,000.00 

March  3,  1875 70,000.00 

August  14,  1876 62, 000.  00 

June  18,  1878 70,000.00 

March  1,  1879 100,000.00 

June  14,  1880 65,000.00 

March  3.  1881 65,000.00 

August  2,  1882 200,000.00 

July  5,  1884 200,000.00 


August  5,  1886 $150,000.00 

August  11,  1888 180,000.  00 


Unexpended  balance  of 
last  appioprlation  car- 
ried to  new  project- _- 


1, 212, 000.  00 


4,035.05 


Total 1, 207, 964.  95 


Unexpended  balance  of  last  appropriation  carried  to  new  project- 


1, 212, 000. 00 
4, 035.  05 


Total 1,  207, 964.  95 

o  $200,000  are  disbursed  by  Major  Sanford. 
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Under  the  26-foot  plan  of  improvement  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $4,035.05 

September  19,  1890 350,000.00 

July  13,  1892 318,  750. 00 

March  3,  1893 1.000,000.00 

August  18,  1894 975,000.00 

March  2,  1895 856,250.00 

3,504,085.05 
Amount  deposited  by  clerk  of  United  States  circuit  court  for  the 
southern  district  of  Georgia,  March  20,  1895 500.00 

3,504,535.05 
Unexpended  balance  of  last  appropriation  carried  to  modified  project       44, 485. 06 

Total 3, 460, 049.  99 

Under  the  modified  26- foot  project  for  improving  Savannah  Harbor 
the  following  appropriations  have  been  made: 

By  act  of  Congress  of — 

March  2, 1895  (unexpended  balance) $44,485.06 

June  3,  1896 ^ j  5,000.00 

June  4,  1897 350, 000. 00 

July  1,  1898 •„  450,000.00 

March  3,  1899 $200,000.00 

50,000.00 

250, 000. 00 

June  13,  1902 5oi  OOo!  00 

1, 149, 485. 06 
Amount  deposited  to  credit  of  the  appropriation 301. 41 

Total 1, 149,  786. 47 

Unexpended  balance  of  last  appropriations  carried  to  new  project.      4.36, 867. 63 

Total 712, 918. 84 

Under  the  28-foot  plan  of  improvement  the  following  appropria- 
tions have  been  made : 

By  act  of  Congress  of— 

June  13, 1902  (unexpended  balance  from  last  appropriation)..    $436, 867. 63 

March  3,  1903 720,000.00 

June  6,  1900  (allotted  from  emergency  appropriation) 5,  (XX).  (X) 

April  28,  1904 105,000.00 

March  3,  1905,  river  and  harbor  act $75,000.00 

March  3,  1905,  sundry  civU  act 175,000.00 

250,000.00 

1, 516, 867.  63 
Amount  received  from  "  Proceeds  of  Government  property  "  Novem- 
ber 12,  1902 75.00 

Amount  received  from  "  Proceeds  of  Government  property  "  Oc- 
tober 21,  1904 10. 00 

Total 1.516,952.63 

Grand  total _-.  7, 564, 983. 05 

KNG  1905  M 80 
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CONTRACTS  IN  FOBCE. 


Name  and  address  of 
contractor. 


P.  8anford  Bosb  (In- 
corporated), Jersey 
City,  N.  J.a 

Atlantic  Gnlf  and 
Paoiflc  Co.,  New 
York,  N.  Y> 

Symona-Mayrant  Co., 
Charleston,  8.  C.^* 


Rirerside  Iron 
Works,  Charleston, 
8.  C.d 


D.  Power  A  Co.,  Sa- 
vannah, Oa.e 


Amount  and  charac 
ter  of  work. 


Dredging  2,800,000  cu- 
bic yards. 

Dredging  8,810,000ca- 
bic  yards. 

Repairs  to  training 
walls,  12,000  cable  , 
yards  of  stone. 


^^Sf'i  D^teofap. 


|ai75  ,  Dec.  15,19QB 


109  I  Dec.  11,1900 


2.08 


Jan.  25,1904 


Construction  of  new  , 
hull  for  U.  8.   8.  | 
Angler  and  instal- 
laflon    of    ma- I 
chinery  therein. 

Constructing  coallnflr  ' 
wharf  for  United  ' 
States  dredges. 


I  Amount! 
of  con- 

I    tract,    j 


$10,575  ;  Sept.  16, 1904 


8,241 


i 


Jan.  10,1906 


Work  begun. 


Jan.  6,1908 
Feb.  15,1908 
Mar.  29, 1904 


Ezpiresu 


Aug.  16, 1904 
Got.  6,1904 
Sept.  29, 1904 


Oct.    1,1904    Mar.   1,1906 


I 


Feb.  16,1905 


Apr.  18,1906 


«  Extended  ;  no  specific  date  fixed. 

*  Extended ;  no  specific  date  fixed. 
«  Completed  July  18,  1904. 

*  Extended  ;  no  specific  date  fixed. 

*  Extended  ;  no  specific  date  fixed. 


Completed  January  6,  1905. 
Completed  April  25,  1005. 

Completed  June  28,  1005. 
Completed  May  13,  1905. 


COMMERCIAL  STATISTICS. 

Cotton  Statistics  of  the  port  of  Savannali,  Ga.,  for  the  commercial  year  ending 
August  31,  1904,  are  as  follows : 

Receipts  from  all  sources. 


Upland 

Sea  island  . 

Total- 


Grade. 


Quantity. 


Bales. 
1,116,849 
51,842 


1,168,191 


Weight. 


Pimnds. 
568,970,075 
19,652,690 


582,622,765 


Value. 


$63,895,888 
4,682,075 


67,957,418 


Destination. 


Upland. 


Sea 
island. 


Coastwise 

Great  Britain 

France 

Other  continental  ports . 

Local  consumption 

Reshipped  to  interior — 


Total. 


BcUes. 
280,811 
167,002 
60,816 
580,801 
2,  OSS 
18,278 


1,108,5 


Boies. 

28,075 

18,785 

5,483 

802 


1,490 


40,566 


Total  exports. 


-  ■    ■  ■                            mm 

Grade. 

Foreign 
exports. 

Coastwise 
exports. 

Total. 

TTplA^«l                                            

Bales.          Bales. 
807,919          280.811 

Bales. 
1,088,280 
47^085 

f^  i^lftfid                                             

19,020 

28,075 

Total    .             

826,989 

806,886 

1,185,821 
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Cotton  receipts  at  Savannah,  season  of  WOS-J^. 

Number  of  bales 1,168,191 

Receipts  of  naval  stores  at  the  port  of  Savannah^  season  of  WO^-o. 

Spirits  of  turpentine oa»li8__  175,531 

Rosin   barrels—  617, 617 

Arrivals  and  clearances  of  vessels  and  cotnmerce  at  Savannah,  Oa,,  from  January 

1  to  December  31, 1904. 


Foreign  ports. 

Great 

est 
draft 

V/UBBbWUK9. 

American  vessels. 

Foreign  vessels. 

Total. 

No. 
512 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

102 
196 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

ArriTed 
aeared 

1,244,697 
1,024,091 

84,420 
21.206 

9 
8 

5,288 

1,587 

70 
25 

160,101 
872,060 

2,484 
5,888 

718 
711 

1,409,921  26,902 
1,808,567  26,660 

Ft.  In. 
25     5 
25     6 

Commerce  (foreign). 

Value  of  exports $61,372,317.00 

Value  of  imports 973. 343. 00 

Duties  collected 84,804.07 


O   2. 

IMQBOVEMENT  OF  SAVANNAH  RIVER,  GEORGIA,  BELOW  AUGUSTA. 

At  the  close  of  the  fiscal  year  the  project  depth  can  be  carried  from 
Savannah  to  Augusta,  except  at  two  or  three  places  near  Augusta, 
where  the  controlling  depth  at  an  ordinary  stage  of  summer  low  water 
is  3  feet. 

As  the  total  amount  estimated  in  the  project  for  the  improvement 
of  this  stream  has  been  appropriated,  and  as  furthej*  training  dikes 
and  shore  protections  are  absolutely  necessary,  a  new  project  of  im- 
provement will  be  required  to  carry  on  the  work. 

It  is  estimated  that  for  the  completion  of  the  project,  as  approved 
in  1890,  there  will  be  reouired  the  further  sum  of  $75,000  in  aadition 
to  the  amount  required  tor  maintenance. 

It  is  further  recommend^  that  a  survey  of  the  river  be  made  with 
a  view  to  providing  a  permanent  system  of  improvement  by  locks  and 
dams  for  the  upper  portion  of  the  river,  just  below  Augusta.  It  is 
estimated  that  this  survey  will  cost  $5,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING   JUNE   30,   1905. 

Snagging  operations  were  carried  on  by  the  snag  boat  Tugaloo  from 
August  22,  1904,  to  May  17,  1905.  During  this  time  there  were 
removed  from  the  channel  3,595  snags,  245  stumps,  and  4  small  barges ; 
1,382  overhanging  trees  and  77  logs  were  cut  on  the  banks;  17  trees 
on  banks  girdled,  and  1  clay  bank  removed. 
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A  contract  was  entered  into  on  June  20,  1906,  with  A.  J.  Twiggs, 
of  Augusta,  Ga.,  for  the  construction  of  training  and  shore-protec- 
tion dikes  at  Tweedys  bar  and  Sand  Bar  Ferry. 

The  amount  expended  during  the  fiscal  year  was  $11,774.21,  of 
which  $247.20  was  for  contingencies ;  the  balance  for  snagging  work. 

At  the  close  of  the  fiscal  year  the  approved  project  was  about  75 
per  cent  completed. 

It  is  proposed  to  apply  available  balances  and  additional  appropria- 
tions recommended  to  keeping  the  channel  cleared  of  obstructions  and 
the  construction  of  additional  training  and  shore-protection  dikes  in 
the  25  miles  of  river  just  below  Augusta. 

COMMERCE  AND   NAVIGATION. 

A  detailed  statement  of  the  sources  of  the  commerce  of  this  river 
is  given  on  page  1331  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  and  on  page  1504  of  the  Report  for  1897. 

During  the  calendar  year  1904  there  were  7  steamers  engaged  in 
river  trsfflic,  making  350  round  trips  between  Savannah  and  Augusta 
and  between  Augusta  and  Hirshmans  Lake,  125  miles  below  Augusta, 
and  carrying  61,353  tons  of  freight,  valued  at  $6,154,521.    . 

There  were  also  received  at  Savannah  from  this  river,  in  small 
boats  and  lighters,  107,000  bushels  of  rice,  valued  at  $82,600. 

During  the  same  year  28,430,400  feet  B.  M.  of  timber  was  rafted 
down  the  river,  valued  at  $330,110. 

Money  statenfhervt, 

July  1,  1904,  balance  unexpended $6,616.45 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  13, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 5,000.00 

Amount  received  from  proceeds  of  sale  of  property 15.00 


24,631.45 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement  * 11, 774.  21 


July  1,  1905,  balance  unexpended 12,857.24 

July  1,  1905,  outstanding  liabilities 51.00 


July  1,  1905,  balance  available 12,806.21 


July  1,  1905,  amount  covered  by  uncompleted  contracts 6,220.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $70,000.00 

For  maintenance  of  improvement 4, 000. 00 

74,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  for  improvement  of  the  Savannah  River, 
adopted  in  1880,  the  loUowing  appropriations  were  made : 

By  act  of  Ck>ngre88  of — 

March  3,  1881 $15,000.00 

August  2,  1882 25,000.00 

July  5,  1884 15,000.00 

August  5,  1886 15,000.00 

August  11,  1888 21,000.00 

91, 000. 00 
Unexpended  balance  from  Inst  appropriation,  carried  to  new  project.  19. 91 

Total  90, 980. 09 

HecelTed  from  other  appropriations  for  use  of  snag  boat 2, 500. 00 

Aggregate 93, 480.  OJ) 

Since  the  existing  project  for  improving  the  Savannah  River  was 
adopted  the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of — 

August  11,  1888  (balance  unexpended) $19.91 

September  19,  1890 25,000.00 

July  13,  1892 35, 000. 00 

August  18,  1894 15,000.00 

June  3,  1896 15,000.00 

March  3.  1899 20,000.00 

June  e,  1900 64,000.00 

March  3,  1901 100,000.00 

June  28,  1902 86,000.00 

November  11,  1904  (allotted  from  emergency  apprc^rlatlon) 5,000.00 

March  3,  1905 13, 000. 00 

Total  378, 019. 91 

Amount  received  from  *'  Proceeds  of  Government  property,"  Novem- 
ber 12,  1902 50. 00 

Amount  received  from  "  Proceeds  of  Qovernment  property,"  October 
21, 1904 15. 00 

378, 084. 91 

Grand  total 471, 565. 00 


O  3. 
IMPROVEMENT   OP   SAVANNAH   RIVER   ABOVE   AUGUSTA,   GEORGIA. 

The  Savannah  River  above  Augusta  is  navigable  only  by  pole  boats 
from  the  locks  7  miles  above  the  city  of  Augusta  to  Petersburg,  a 
distance  of  48  miles. 

So  far  as  is  known  no  deterioration  of  the  channel  has  taken  place 
during  the  past  year,  though  it  is  probably  very  much  obstructed  by 
snags,  no  work  having  been  done  for  the  past  six  years.  The  channel 
is  a  difficult  one,  and  §5,000  can  be  profitably  expended  in  its  improve- 
ment during  the  fiscal  year  ending  June  30, 19OT. 

No  work  was  done  during  the  past  fiscal  year. 

The  project  is  about  50  per  cent  completed. 
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It  is  proposed  to  apply  available  balances  and  additional  appro- 
priation recommended  toward  the  removal  of  obstructions  and  the 
widening  and  straightening  of  the  channel. 

COMMERCE  AND   NAVIGATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
in  a  report  on  the  examination  and  survey  of  the  river,  printed  as 
House  Executive  Document  No.  213,  Fifty-first  Congress,  first  session. 

The  freight  carried  on  the  river  consists  of  cotton,  grain,  fertilizers, 
and  general  merchandise.  In  1904  it  amounted  to  about  1,094  tons, 
valued  at  $119,802.41. 

Money  statement, 

July  1,  1904,  balance  unexpended |64. 4o 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_      2, 000. 00 


July  1,  1905,  balance  unexpended 2,064.45 


Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  19a5 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  Savannah  River 
above  Augusta,  adopted  in  1879,  the  following  appropriations  were 
made: 

By  act  of  Congress  of — 

June  14,  1880 $16,000 

March  3,  1881 8,000 

August  2,  1882 15,000 


Total  39,000 

Since  the  existing  project  for  improving  this  portion  of  Savannah 
River  was  adopted  the  following  appropriations  have  been  made  for 
this  work : 

By  act  of  Ck)ngre8S  of — 

July  13,  1892 $10,000 

August  18.  1894 6,000 

June  3,  1896 3,000 

March  3,  1899 1,000 

March  3,   1905 2,000 


Total  22,000 


O  4. 

IMPROVEMENT  OF  HARBOR  AT  DARIBN  AND  DOBOY  BAR,  GEORGIA. 

Darien  Harbor  is  constituted  by  that  portion  of  Darien  River 
between  the  town  of  Darien  and  Doboy  Sound.  Doboy  bar  consti- 
tutes the  nearest  ocean  entrance  to  Darien  Harbor  and  the  Altamaha 
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River.    These  two  works  were  consolidated  l^  the  act  of  Congress 
approved  June  13, 1902. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE   30,  1905. 

The  work  of  repairing  and  extending  spur  dams  in  Darien  Harbor 
was  resumed  October  11,  1904,  and  completed  March  20,  1905,  the 
wOrk  being  done  by  hired  labor,  with  use  of  Government  plant.  Dur- 
ing this  period  2,340  linear  feet  of  old  dam  was  refillea  with  brush 
fascines  and  stone  and  ^50  linear  feet  of  new  work  constructed,  the 
quantities  of  materials  placed  being  8,657  cubic  yards  of  brush  fas- 
cines, 532.3  cubic  yards  of  stone,  142  piles,  and  458  cross-ties. 

A  complete  survey  of  Darien  Harbor  was  made  during  August, 
1904. 

Dredging  work  was  begun  in  Darien  Harbor  on  March  13,  1905, 
by  P.  Sanrord  Ross  (Incorporated),  of  Jersey  City,  N.  J.,  under  con- 
tract dated  February  11,  1905,  and  at  the  close  of  the  fiscal  year 
96,482.7  cubic  yards  of  material  and  85  logs,  encountered  in  dredging, 
had  been  removed. 

A  survey  of  Doboy  bar  was  made  during  August,  1904.  On  Janu- 
ary 3,  1905,  bids  for  dredging  the  projected  channel  across  the  bar 
were  advertised  for.  The  lowest  bid  received  was  35  cents  per  cubic 
yard,  which  was  rejected  as  being  excessive.  It  has  been  decided  to 
So  the  necessary  dredging  on  this  bar  with  the  U.  S.  dredge 
Savannah.  » 

The  approved  project  for  the  improvement  of  Darien  Harbor  was 
practically  completed  at  the  close  of  the  fiscal  year,  there  remaining 
only  about  5,000  cubic  yards  of  material  to  be  removed  to  give  a  chan- 
nel 12  feet  deep  at  mean  low  water  throughout  the  harbor.  No  part 
of  the  approved  project  for  Doboy  bar  has  been  accomplished. 

ALLOTMENTS. 

On  November  23,  1904,  $26,865.96  was  allotted  for  dredging  and 
for  repairs  to  spur  dams  in  Darien  Harbor,  and  $28,000  for  dredging 
on  Doboy  bar. 

The  total  amount  expended  during  the  fiscal  year  was  $23,177.87, 
of  which  $9,890.05  was  for  dredging,  $8,572.75  for  repairs  to  spur 
dams,  and  $2,671.52  for  surveys  and  contingencies,  Darien  Harbor, 
and  $1,293.55  for  surveys  and  contingencies,  and  $750  for  new  hull 
for  IT.  S.  steamer  Angler^  Doboy  bar^ 

It  is  proposed  to  apply  available' balances  and  additional  appro- 
priations recommended  for  maintaining  the  project  depth  in  Darien 
Harbor  by  dredging,  and  for  obtaining  the  projected  channel  across 
Doboy  bar  by  the  use  of  Government  dredge. 

COMMERCE    AND    NAVIGATION. 

The  commerce  of  Darien  consists  almost  entirely  of  timber.  A 
small  product  of  rice  and  naval  stores  is  shipped  from  that  point. 
A  daily  steamer  nms  to  Brunswick.  The  bulk  of  the  timber  passing 
through  Darien  Harbor  from  the  Altamaha  River  will  probably  cross 
Doboy  bar  when  the  improvement  is  complete.    When  the  timber  is 
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gone,  which  is  a  matter  of  comparatively  a  few  years,  the  commerce 
will  probably  greatlyJlecrease. 

In  1904  the  commerce  of  Darien  Harbor  amounted  to  121,224  tons, 
valued  at  $917,240. 

Money  statements, 

DAUEN   HASBOB. 

July  1,  1904,  balance  unexbended $5,959.94 

Amount  allotted  from  appropriation  for  Improving  harbor  at  Darien 
and  Doboy  bar,  Georgia 26,865.96 


32,825.90 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7, 561. 57 

For  maintenance  of  Improvement 13, 572. 75 

21,134.32 


July  1,  1905,  balance  unexpended 11,691.58 

July  1, 1905,  outstanding  liabilities 4, 397. 83 


July  1, 1905,  balance  available 7, 293.  75 


July  1, 1905,  amount  covered  by  uncompleted  contracts 653. 80 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 ■ 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  sectios  7  of  the  river  and  harbor  act  of  1899. 

DOBOT  BAB. 

July  1,  1904,  balance  unexpended $2, 000. 00 

Amount  allotted  from  appropriation  for  improving  harbor  at  Darien 
and  Doboy  bar,  Georgia 28, 000. 00 


30,000.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement r 2, 043. 55 


July  1,  1905,  balance  unexpended 27, 956. 45 

July  1,  1905,  balance  available 27, 95a  45 


CONSOLIDATED. 


July  1, 1904,  balance  unexpended $62, 825. 90 

June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement |9,605. 12 

For  maintenance  of  improvement 13, 572.  75 

23,177.87 


July  1.  1905,  balance  unexpended 39, 648. 03 

July  1,  1905,  outstanding  liabilities ^ 4, 397. 83 


July  1,  1905,  balance  available 35, 250. 20 


July  1,  1905,  amount  covered  by  uncompleted  contracts 653. 80 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  jn  addition  to  the  balance 
unexpended  July  1,  10a5 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNT  AND  DATE  OF  ALL  APPBOPRIATION8. 

Previous  to  the  existing  project  there  was  appropriated  for  Darien 
Harbor ; 
By  act  of  Congress,  June  18,  1878 $8,000.00 

Since  the  existing  project  for  improving  this  work  was  adopted  the 
following  appropriations  have  been  made : 

September  19,  1890 1 $25,000.00 

July  13,  1892 25,000.00 

August  18,  1894 25,000.00 

June  3.  1896 20,000.00 

March  3,  1899 10,000.00 

From  the  appropriation  of  $30,000,  Darien  Harbor  and  Doboy  bar, 

June  13,  1902,  there  has  been  allotted,  November  7,  1902 24.000.00 

Amount  allotted  November  23,  1904_- 26, 865. 96 

Total 155. 865. 96 

Amount  received  from  appropriation  for  Cumberland  Sound,  Georgia 
and  Florida 1,500.00 

157, 365.  96 
Grand  total 165,365.96 

Previous  to  the  existing  project  there  was  appropriated  for  Doboy 
bar: 
By  act  of  Congress,  August  5,  1886 |5,795.  40 

Since  the  existing  project  for  this  work  was  adopted  there  was  the 
following  appropriation  made : 

March  3,  1899 $70,000.00 

Unexpended  balance  carried  to  consolidated  appropriation  for  im- 
proving harlx>r  at  Darien  and  Doboy  bar 50, 865. 96 

Total 19, 134. 04 

Amount  allotted  December  23,  1903 2,000.00 

Amount  allotted  November  23,  1904 28, 000. 00 

Total 49, 134.  04 

Grand  total 54, 929. 44 

.\ggregate  of  appropriations  for  Darien  Harbor  and  Doboy  bar 220, 295. 40 


CONTBACT  IN   FORCE. 

Contractor:  P.  Sanford  Ross  (Incorporated),  Jersey  City,  N.  J. 

Character  of  work :  Dredging. 

Rate :   11.85  cents  per  cubic  yard. 

Date  of  approval :  February  17,  1905. 

Work  begun :  March  13,  1905. 

Expires:  July  15, 1905. 
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COMMEBCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Darien,  Oa.,  from  January  1  to  December 

SI,  1904. 


Foreign  ports. 

OuMBbWIBV. 

American  vessels. 

Foreign  vessels. 

xuuu. 

No. 

Tons. 

Crew.,  No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

Arrived 

40 
23 

29,718 
9,544 

480 
178 

22 
87 

29,819 
60,078 

427 

748 

82 
00 

80,337 
50,617 

907 

Cleared 

9£1 

Timber  shipments  from  port  of  Darien^  Oa. 


Foreign. 

Coastwise. 

Total. 

Year. 

Superflcial 

Value. 

Superflcial 
feet. 

Value. 

Superflcial 

Value. 

Jan.  1  to  Dec.  81, 1904 

60,362,111 

$616,882 

9,386,605 

$168,948     60. 737.716 

$815,640 

'      ' 

Commerce. 

Value  of  exports  and  Imports  (coastwise  and  foreign) 1917,  240.  00 

Total  collections  1,825.55 


05. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,   GEORGIA. 

OPERATIONS   DURING    THE   FISCAL   YEAR    ENDING    JUNE    30,    1905. 

One  hundred  and  five  snags,  4  stumps,  and  4  logs  were  removed 
from  the  river  channel. 

The  steam  hoister  and  pile  driver  Sapelo  and  pile  driver  No.  2 
were  thoroughly  overhauled  and  towed  to  Town  Bluff  Shoal,  2 
miles  below  the  Forks,  and  at  the  close  of  the  fiscal  year  were  ready 
to  begin  the  excavation  of  rock  at  that  place. 

It  is  proposed  to  apply  available  balances  and  additional  appropria- 
tion recommended  to  the  removal  of  snags,  ntumps,  etc.,  the  cutting 
of  overhanging  trees,  and  the  removal  of  sand  bars  and  rock  shoals. 

The  amount  expended  during  the  fiscal  year  was,  for  sna^;ing 
work,  $968.13,  and  for  care  and  repairing  of  plant,  $1,003.09.  These 
sums  include  contingencies. 

Many  of  the  old  works  of  improvement  require  repairs,  several  rock 
shoals  need  to  be  removed,  additional  training  dikes  are  required,  and 
numerous  snags  and  overhanging  trees  should  be  removed. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30, 1905,  is  about  45  per  cent. 

COMMERCE  AND  NAVIGATION. 

The  principal  items  of  commerce  of  the  river  are  timber  and  naval 
stores  and  the  merchandise  necessary  to  supply  the  camps  of  the  pro- 
ducers of  those  articles. 
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During  the  calendar  year  1904,  109,255,356  feet  B.  M.  of  timber 
were  rafted  down  the  river,  valued  at  about  $1,348,986.  The  majority 
of  this  timber  came  from  the  Oconee  and  Ocmulgee  rivers,  and  was 
rafted  down  the  Altamaha  to  mills  at  Darien  and  vicinity.  About 
49,000,000  feet,  valued  at  about  $539,000,  originated  on  the  Altamaha. 

There  were  also  handled  about  4,500  tons  of  freight,  valued  at  about 
$200,000. 

Money  statement, 

July  1,  1904,  balance  unexpended $2, 831. 87 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     tO,  000. 00 


12,831.87 
Jnne  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement __      1, 971. 22 


.July  1,  1905,  balance  unexpended 10,860.  65 

July  1,  1905,  outstanding  liabilities ^ 2, 101. 23 


July  1,  1905,  balance  available 8,759.42 


Amount  (estimated)  required  for  completion  of  existing  project 104, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $30,000.00 

For  maintenance  of  improvement 10, 000. 00 


40,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE   OF   ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  the  Altamaha  River, 
adopted  in  1880,  the  following  appropriations  were  made: 

By  act  of  Congress  of — 

March  3,  1881 $5, 000. 00 

August  2,  1882 15,000.00 

Julys.  1884 20,000.00 

August  5,  1886 20,000.00 

August  11,  1888 10,000.00 


70, 000. 00 
Unexpended  balance  of  last  appropriation  carried  to  new  project 223. 41 


Total 09, 776. 59 

Since  the  existing  project  for  improving  Altamaha  River  was 

adopted,  in  1890,  the  following  appropriations  have  been  made  for 
this  work : 

By  act  of  Congress  of— 

August  11,  1888  (unexpended  balance) $223. 41 

September  19,  1890 15,000.00 

July  13,  1892 15,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000.00 

March  3.  1899 6,000.00 

June  6,  1900  (allotted  from  emergency  appropriation) 9,000.00 

June  13,  1902 10,000.00 

March  3,  1905 10,000.00 


Total 85,223.41 


Grand  total 155,000.00 
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0  6. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

This  river  is  tributary  to  the  Altamaha  River. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  80,  1906. 

At  the  urgent  request  of  owners  of  steamboats  operating  on  this 
river,  an  effort  was  made  during  the  month  of  Julv,  1904,  to  send  the 
snag  boat  Tugaloo  up  the  river  for  the  purpose  of  removing  some  of 
the  woi-st  snags  and  blasting  out  a  small  rock  shoal  above  Dublin,  Ga. 
Owing  to  the  unusually  low  stage  of  the  water  the  boat  was  unable  to 
reach  the  locality  to  be  worked  and  was  ordered  back  to  work  on  the 
Savannah  River.  At  Savannah  the  boat  was  hauled  out  on  marine 
railway  for  the  purpose  of  repairing  a  bad  hole  in  her  bottom,  sus- 
tained while  attempting  to  proceed  up  the  Oconee  River. 

Of  the  total  amount  expended  durmg  the  fiscal  year  $1,198.94  was 
for  making  repairs  to  the  snag  boat  Tugaloo^  above  mentioned; 
$293.63  for  payment  of  outstanding  liabilities  on  account  of  snagging 
done  in  June,  1904;  and  $1,995.66  for  maintenance  and  repairs  to 
snag  boat  Oconee  and  for  contingencies. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30, 1905,  is  about  40  per  cent. 

It  is  proposed  to  apply  available  balances  and  additional  appro- 
priation recommended  to  the  removal  of  snags  and  other  obstructions 
irom  the  river  between  the  Forks  and  a  point  25  miles  above  Dublin, 
and,  if  possible,  to  extend  the  work  to  liClledgeville.  Also  to  remove 
rock  ledges  just  above  Dublin. 

Rock  ledges  above  Dublin  and  lone  sand  shoals  below  Milledgeville 
require  removal  and  the  channel  needs  improvement  at  several  places 
between  Dublin  and  the  Forks. 

COMMERCE  AND  NAVIGATION. 

The  Oconee  River  is  navigable  from  the  mouth  to  Milledgeville. 
During  the  year  1904  the  steamers  plying  the  river  in  the  vicinity  of 
Dublin  handled  32,160  tons  of  freight,  valued  at  $443,225.  In  addi- 
tion to  this  there  were  rafted  down  the  river  during  the  same  year 
60,237,440  feet  B.  M.  of  timber,  valued  at  about  $737,000.  Excepting 
the  timber  traffic,  the  commerce  of  the  river  is  carried  on  in  detached 
segments  tributary  to  the  railroads  crossing  the  river. 

Money  statement, 

July  1, 1904,  balance  unexpended —    $4, 303. 49 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905-     15, 000. 00 
Amount  received  from  proceeds  of  sale  of  Government  property 15. 00 

19, 3ia  49 
June  30, 1905,  amouunt  expended  during  fiscal  year,  for  works  of  Im- 
provement        4, 318. 49 

July  1,  1905,  balance  unexpended 15,000.00 

July  1,  1905,  outstanding  liabilities 338. 14 

July  1,  1905,  balance  available 14, 661. 86 

Amount  (estimated)  required  for  completion  of  existing  project 111,842.00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

Foi  works  of  improvement $30,000.00 

For  maintenance  of  improvement 10, 000. 00 


$40,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Since  the  works  of  improvement  were  begun  the  following  appro- 
priations have  been  made  : 

By  act  of  Ck>ngre88  of — 

June  18,  1878 $10,000.00 

March  3,  1879 1,500.00 

June  14,  1880 1,500.00 

March  3,  1881 2,500.00 

August  2,  1882 5,000.00 

July  5,  1884 3,000.00 

August  5,  1886 9,000.00 

August  11,  1888 12, 500. 00 

Total   45, 000. 00 

Unexpended  balance  from  last  appropriation  carried  to  new  project—  177.  82 

Total   44,822. 18 

Since  the  existing  project  for  improvinff  the  Oconee  River  was 
adopted  the  following  appropriations  have  been  made  for  this  work  : 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $177.82 

September  19,  1890 25,000.00 

July  13,  1892 25,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10, 000. 00 

March  3,  1899 10,000.00 

June  6,  1900  (allotted  from  emergency  appropriation) 3,  750. 00 

June  13,  1902 25.000.00 

March  3,  1905 - 15,000.00 

Total  123,927.82 

Amount  received  from  proceeds  of  Government  property 43. 00 

Amount  received  from  proceeds  of  Government  property 15. 00 

Grand  total :. 168,808.()0 


O7. 

XMPROVEMBNT  OF  GCMULGEE  RIVER,  GEORGIA. 

This  river  is  tributary  to  the  Altamaha  River. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

Six  hundred  and  sixty-nine  snags,  7  logs,  and  42  stumps  were  re- 
moved from  the  channel  and  24  overhanging  trees  cut  on  the  banks 
of  the  stream.  A  portion  of  an  old  jetty  at  Dents  Landing,  which 
obstructed  navigation  at  Uiat  point,  was  also  removed. 
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Of  the  total  amount  expended  during  the  fiscal  year,  $180.04  was 
for  snaffging  and  $1,916.36  for  repairs  to  snag  boat  Oconee^  mainte- 
nance 0?  other  plant,  and  for  contingencies. 

It  is  proposed  to  apply  available  balances  and  additional  appro- 
priation recommended  toward  the  removal  of  snags,  rock  and  sand 
shoals,  revetting  caving  banks,  and  the  cutting  of  overhanging  trees, 
principally  between  Hawkinsville  and  Macon. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30, 1905,  is  about  80  per  cent. 

The  difficulty  of  maintaining  the  depth  at  the  upper  end  of  the  river 
at  Macon  is  in  preventing  erosion  of  the  banks,  and  to  overcome  this 
much  more  revetting  of  the  banks  will  have  to  be  done  than  was  esti- 
mated for  in  the  existing  project. 

Owing  to  freshets,  unforeseen  changes  in  the  channel,  and  damag^^ 
to  the  dikes  and  dams  and  regulating  constructions,  it  will  be  neces- 
sary to  provide  further  fimds  to  complete  the  improvement  as  origi- 
nally planned,  which  improvement  should  be  continued  until  the  bene- 
fits desired  are  realized.  To  accomplish  this  the  sum  of  $75,000 
should  be  appropriated  for  prosecution  of  the  work,  and  the  further 
siun  of  $6,000  annually  for  maintenance. 

COMMERCE  AND  NAVIGATION. 

A  detailed  discussion  of  this  subject  will  be  found  on  pages  1478 
to  1484  of  the  Report  of  the  Chief  of  Engineers  for  1890,  and  page 
1520  of  the  same  report  for  1897. 

At  present  there  is  no  navigation  at  all  between  Macon  and  Haw- 
kinsville, except  that  one  small  steamer  occasionally  goes  to  Macon. 

During  the  calendar  year  1904  the  steamers  plying  the  river  han- 
dled 7,497  tons  of  freight,  valued  at  about  $248,430. 

There  were  also  rafted  down  the  river  23,513,969  feet  B.  M.  of  tim- 
ber, valued  at  about  $261,123. 

Money  statement. 

July  1,  1904,  balance  unexpended $3,985.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     15, 000. 00 


18, 985. 00 
Jane  30,  1905,  amount  ex[lended  during  fiscal  year,  for  worlcs  of  im- 
provement          2,396.40 


July  1,  1905,  balance  unexpended 16, 58a  60 

July  1,  1905,  outstanding  liabilities 802.90 


July  1,  1905,  balance  available 15.785.70 


Amount  (estimated)  required  for  completion  of  existing  project 70,000.00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $30,000.00 

For  maintenance  of  Improvement 10, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


40,000.00 
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AMOUNT  AND   DATE  OF   ALL  APPROPRIATIONS. 

Upon  the  original  project  of  improvement  of  the  Ocmulgee  River, 
adopted  in  1876,  the  lollowing  appropriations  were  made : 

By  act  of  Congress  of — 

August  14,  1876 .$15,000.00 

June  18,  1878 15,000.00 

March  3,  1879 7,000.00 

June  14.  1880 7,000.00 

March  3,  1881 5,000.00 

August  2,  1882 5,000.00 

July  5,   1884 3,000.00 

August  5,  1886 '- 7,500.00 

August  11,  1888 15,000.00 

Total  79, 500. 00 

Unexpeuded  balance  carried  forward  from  last  appropriation  to  new- 
project    109. 27 

Total   ^ 79, 390.  73 

Since  the  existing  project  for  improving  Ocmulgee  River  was 
adopted  the  following  appropriations  have  been  made  for  the  work: 

By  act  of  Ck>ngre8B  of — 

August  11, 1888  (unexpended  balance) $109.27 

September  19,  1800 30,000.00 

July  13,    1892 ^ 25,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000.00 

March  3.  1899 . 20,000.00 

June  0,  1900 40,000.00 

March  3,  1901 40,000.00 

June  28,   1902 56,000.00 

March  3,  1905 15,000.00 

Total     — .  246, 109. 27 

Total,  all  appropriations 325,500.00 

Amount  received  from  proceeds  of  Government  property  November 

12,   1902 106. 00 

Amount  received  from  proceeds  of  Government  property  October 

28,    1903 43. 00 

Amount  reclaimed  by  Captain  Gillette 20.00 

Grand  total 325,669.00 


O  8. 
IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

Appropriations  for  this  improvement  under  the  Engineer  Depart- 
ment have  heretofore  been  made  for  the  removal  of  a  shoal  in  East 
River  opposite  the  lower  part  of  the  city.  The  act  of  Congress 
approved  June  13,  1902,  provided  also  for  the  improvement  of  the 
bar,  which  work  had  theretofore  been  carried  on  by  direct  contract 
between  ConOTess  and  a  private  individual.  It  also  provided  for 
dredging  in  Academy  Creek  to  an  amount  not  to  exceed  $5,000. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

Inner  Jvarhor. — Dredging  operations  were  continued  bv  Morris  & 
Cumings  Dredging  Company,  of  New  York,  N.  Y.,  under  contract 
of  November  19,  1902,  until  September  9,  1904,  when  the  work  was 
completed^  During  the  fiscal  year  these  contractors  removed 
126,901.3  cubic  yards  of  material.  The  total  quantities  of  material 
removed  under  this  contract  were  486,142.9  cubic  yards  from  the 
inner  harbor  and  23,783  cubic  yards  from  Academv  Creek. 

A  self -registering  tide  gauge  was  installed  and  was  in  operation 
throughout  the  fiscal  year. 

An  examination  was  made  in  May,  1905,  of  the  channel  opposite 
the  lower  part  of  the  city. 

Academy  Creek :  No  work  was  done  during  the  fiscal  year. 

Outer  bar. — The  U.  S.  dredge  CwmfeerZa/uT  resumed  operations  on 
the  outer  bar  on  January  9, 1905,  and  between  that  date  and  June  30, 
1905,  removed  393,482  cubic  yards  of  material,  which,  added  to 
141,472  cubic  yards  removed  during  the  previous  fiscal  year,  makes 
a  total  of  534,954  cubic  vards  removed  upom  the  outer  bar  by  this 
dredge.  The  cost  of  dredging  with  the  Cumberland  during  the  fiscal 
year  was  6.78  cents  per  cubic  yard.  A  record  of  the  working  of  this 
dredge  from  January  9  to  Jime  30, 1905,  is  as  follows : 

(From  January  1  to  7,  inclusive,  the  dredge  was  undergoing  repairs,  eta,  at 
Savannah,  and  January  8  en  route  to  Brunswick.) 


Janu- 
ary. 


Febru- 
ary. 


March. 


April. 


May.     Jane. 


At  work 

Time  lost: 

Sundays 

Holidays 

Gleaning  boilers 

Rouffb  weather  and  fog 

Undergoing  repairs 

Other  causes 

Total  time  lost 


Days. 
li* 


Day. 
12 


Days. 
16 


Day%. 
80 


Days. 


Days. 
20* 


i 
0 
1 

!♦ 

0 


16 


1^.-      10 


8* 


Janu- 
ary. 


Febru- 
ary. 


March. 


April. 


May. 


June. 


Total  time  consumed  In  loading. .  .hrs.  and  mins.. 

Total  time  consumed  in  dumping do — 

Total  distance  to  and  from  dump  ground,  .miles. . 
Total  number  of  loads  made 


44   85 

79    44 

675 

60 


40   89 

71    47 

565 

57 


65   02 

77    04 


67 


79  00 
100  86 
796 

84 


98   80 

187    48 

1,000 

101 


108    27 
107    62 


Cost  of  operating. 


January. 


February. 


March. 


April. 


May. 


June. 


Labor 

Subsistence . . 

Coal 

Oils 

Minor  repairs 
Miscellaneous 

Total... 


$1,571.15 
628.85 
1,600.71 
28.66 
184.46 
278.09 


$1,625.90 

487.84 

1,487.83 

24.85 

.  878.58 

214.06 


$1,574.99 
606.87 
1,670.54 
68.09 
176.66 
400.20 


$1,570.88 

665.65 

1,606.64 

45.55 

0.00 

174.50 


$1,576.66 
296.68 
2,174.08 
47.53 
188.18 
982.94 


$1,684.98 

489.62 

1,663.00 

96.70 

872.86 

515.88 


4,876.92 


4,067.97 


4,462.84 


4,144.57 


5,160.97 


4,57&04 


Amount  of  material  removed  (cubic  yards) . 
Cost  (cents)  per  cubic  yard 


Janu- 
ary. 


48,1 


1.87 


Febru- 
ary. 


47.284 
8.60 


March. 


67,886 

7.60 


April. 


76,048 


May. 


88,864 


June. 


75.069 
k04 
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A  preliminary  examination  of  Brunswick  Inner  Harbor  and  outer 
bar,  provided  for  by  act  of  Congress  approved  March  3,  1905,  was 
made  and  report  thereon  submitted  June  3.  1905.  A  survey  of  the 
inner  harbor  has  been  ordered.  A  survey  or  the  outer  bar,  called  for 
by  the  act  of  March  3, 1905,  is  about  two-thirds  completed. 

Of  the  total  amount  expended  during  the  fiscal  year,  $40,110.82 
was  for  dredging  in  the  inner  harbor,  under  contract  with  Morris 
&  Cumings  Dredging  Company,  at  20  cents  per  cubic  yard,  and 
$3,586.96  tor  surveys  and  contingencies ;  for  the  outer  bar,  $24,077.95 
was  for  operating  the  U.  S.  dredge  Cumberland^  the  cost  per  cubic 
yard  for  dredging  being  6.78  cents,  and  $3,546.12  for  surveys  and 
contingencies. 

On  June  30,  1905,  the  approved  project  for  Brunswick  Inner  Har- 
bor was  completed.  The  project  for  the  outer  bar  was  practically 
completed  on  that  date,  there  remaining  only  about  ten  days'  work  to 
be  done  with  the  dredge  Cumberland.  There  is  no  approved  project 
for  the  improvement  of  Academy  Creek.  A  small  amoimt  of  dredg- 
ing has  been  done  imder  special  allotment. 

It  is  proposed  to  expend  the  available  balances  and  additional 
appropriation  recommended  in  maintaining  the  improvement  of 
Brunswick  Inner  Harbor  and  outer  bar  by  dredging  and  raising  of 
the  training  wall,  and  providing  a  channel  of  the  requisite  width  and 
depth  in  Academy  Creek. 

COMMERCE   AND   NAVIGATION. 

Information  in  regard  to  the  commerce  of  Bnmswick  before  the 
improvement  will  be  found  on  page  1523  of  the  Report  of  the  Chief 
of  Engineers  for  1897. 

The  chief  articles  of  export  are  cotton,  lumber,  cross-ties,  and  naval 
stores,  of  which  the  shipments  for  the  year  1904  were  as  follows :  Of 
cotton,  150,639  bales ;  of  lumber  and  cross-ties,  285,614,859  feet ;  and 
of  naval  stores,  59,466  barrels  of  turpentine  and  198,419  barrels  of 
rosin,  • 

The  regular  lines  of  steamships  established  between  this  port  and 
New  York  and  Boston  comprise  a  total  of  13  steamers.  During  the 
year  1904  they  made  85  round  trips  and  carried  166,275  tons  of 
ireight. 

On  the  inland  waters  there  are  a  number  of  small  steamers  plying 
between  Brunswick  and  adjacent  ports,  besides  numerous  schooners 
and  small  sailboats.  It  is  estimated  that  for  the  year  1904  this  por- 
tion of  the  commerce  amounted  to  25,380  tons,  valued  at  about 
$312,860. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  coast- 
wise and  foreign,  during  1904  was  1,417,157  tons,  valued  at 
$29,939,416. 

EWG   1905  M 81 
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Money  statement. 

July  1,  1904,  balance  unexpended $70,430.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    40, 000.  00 


110,430.98 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        71,321. 85 


July  1,  1905,  balance  unexpended 39, 109.  13 

July  1,  1905,  outstanding  liabilities 5,506.  09 


July  1,  1905,  balance  available 33,  G03.  04 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexi)ended  July  1,  1905 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNT   AND   DATE   OF   ALL   APPROPRIATIONS. 

Since  the  work  of  improvement  was  begun  the  following  appro- 
priations have  been  made : 

By  act  of  Congress  of — 

July  4,  1836 $10,000 

March  3,  1879 20,000 

June  14,  1880 '- 10,000 

March  3.  1881 5,000 

August  2,  1882 25,000 

July  5.  188i 10. 000 

August  5,  188« 22,500 

August  11,  1888 35,000 

September  19.  1890 35,000 

July  13,  1802 27,500 

Total • 200,000 

For  maintenance: 

August  18,  1894 10,000 

June  3,  1896 t 15,000 

March  3,  1899 10, 000 

Aggregate 235,000 

By  act  of  Congress  of  June  13,  1902 : 

Outer  bar $40,000 

Inner  harbor 120,000 

Academy  Creek 5, 000 

165,000 

By  act  of  Congress  of  March  3,  1905 40,000 

Total  of  all  appropriations 440,000 


CONTBACT   IN    FORCE. 

Name  and  address  of  contractor :  Morris  &  Cumings  Dredging  Company,  New 
York,  N.  Y. 
Character  and  amount  of  work :  560,000  cubic  yards ;  dredging. 
Rate  per  cubic  yard :  20  cents. 
Date  of  approval :  December  11,  1902. 
Work  begun :  February  19,  1903. 
Expires:  March  19,  1904.o 


oTime  of  completion  extended;  no  specific  date  fixed.    Completed  September 
9,  1904. 
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OOMMKBCIAL  STATISTICS. 

Arrivala  and  clearances  of  vessels  and  commerce  at  Brunsu4ck,  Ga.,  1904, 


y^t^^-A— 1^ 

Foreign  ports. 

American  yessels. 

Foreign  veaeels. 

xunu. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

605 
617 

Tons. 

684,682 
688.985 

Crew. 

Arrived 

Cleared 

518  1  617,160 
606  .  fi01.O9B 

10,966 
10,686 

16 

8 

10,078 
3,667 

141 
68 

76 
lOB 

66,805 
94,280 

1,078 
1,616 

12,176 
12,868 

■ 

Commerce  {coastwise  and  foreign),  190^. 

Value  of  exports $10,727,562.00 

Value  of  imports 12, 087, 994. 00 

Total  collections 5, 400. 99 

Statement  of  receipts  of  naval  stores,  190^, 

Rosin barrels.-  208,892 

Spirits do 57, 380 


Og. 

IMPROVEMENT  OF  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH, 
GEORGIA,  AND  FERNANDINA,  FLORIDA. 

The  description  of  this  route  will  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1900,  page  1953,  and  the  waters  forming  it  are 
also  shown  on  Coast  Survey  charts  Nos.  156  and  157. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1905. 

Dredging  operations  were  resumed  at "  The  Dividings  "  on  January 
9, 1905,  by  George  T.  Warner,  under  his  contract  of  March  28,  1903, 
and  completed  February  20, 1905, 11,830.7  cubic  yards  being  removed. 
The  total  quantity  of  material  removed  under  this  contract  was 
68,459.7  cubic  yards,  the  portions  of  the  route  improved  being  ^  The 
Dividings,"  Jekyl  Creek,  mouth  of  Jekyl  Creek,  and  Mud  River. 

The  outer  end  of  the  jetty  at  the  mouth  of  Jekyl  Creek  was  marked 
by  a  cluster  of  piling. 

Examinations  were  made  in  May  and  June,  1905,  of  Jekyl  Creek, 
Altamaha  and  Buttermilk  sounds,  Little  Mud  River,  and  a  portion  of 
Mud  River,  for  the  purpose  of  obtaining  data  upon  which  to  base 


specifications  for  dreaging. 

of  the 
30, 1905,  is'55  per  cent 


The  proportion 


approved  project  accomplished  up  to  June 


Of  the  amount  expended  during  the  fiscal  jrear,  $1,851.64  was  for 
dredging  under  contract,  at  16f  cents  per  cubic  yard;  $215,  part  of 
cost  of  new  hull  for  U.  S.  S.  Anoler^  and  $301.26  for  contingencies. 

It  is  proposed  to  apply  available  balances  and  additional  appropria- 
tion recommended  toward  providing  the  project  depth  at  the  various 
shoals  between  Savannah  and  Femandina. 

The  $41,000  appropriated  by  act  of  Congress  of  March  3, 1905,  com- 
pletes the  original  estimate  of  $105,000  for  this  improvement.  Owing 
to  the  fact  that  this  original  estimate  was  not  all  made  available  at 


Digitized  by  VjOOQ IC 


1284   BEPOBT  OF  THE  OHIEF  OP  EXOIKEEBS,  U.  8.  ABMY. 

one  time,  but  has  been  appropriated  in  different  amounts  over  a  period 
of  thirteen  years  with  no  provision  being  made  for  maintenance,  it 
has  been  impossible  to  complete  the  project  for  the  sum  stated  therein. 
With  the  small  amounts  which  have  been  appropriated  from  time  to 
time  it  has  only  been  possible  to  dredge  narrow  channels^  which  have 
shoaled  rapidlv  in  consequence  of  having  insufficient  width.  There 
are  also  several  portions  of  the  route  now  in  need  of  dredging  which, 
at  the  time  the  project  was  submitted,  had  ample  channel  depths  ana 
widths  and  were  not  considered  in  the  estimate  of  cost.  The  present 
project  should  be  modified  so  as  to  provide  for  the  establishment  of  a 
navigable  channel  10  feet  deep  at  mean  low  water  with  a  width  rang- 
ing from  150  to  200  feet,  over  the  entire  route  from  Savannah  to  Fer- 
nandina,  to  be  accomplished  by  dredging  and  the  construction  of 
training  dikes  wherever  necessary.  The  military  necessities  for  this 
safe  route  for  passage  of  torpedo  boats  and  such  craft,  combined  with 
the  growing  importance  of  the  commercial  advantages  which  it  pos- 
sesses, leaves  no  room  for  doubt  in  my  mind  as  to  the  advisability  of 
its  further  improvement. 

For  the  restoration  of  dredged  channels  and  removal  of  shoals 
formed  since  commencement  of  improvement,  so  as  to  complete  the 
project  as  originally  planned,  the  additional  sum  of  $50,000  is  re- 
quired, plus  an  annual  appropriation  of  $10,000  for  maintenance. 

An  estimate,  sufficiently  accurate,  of  the  cost  of  providing  a  chan- 
nel 10  feet  deep  at  mean  low  water  over  the  entire  route,  with 
branches  reaching  to  Brunswick  and  Darien,  can  be  submitted  readily 
if  called  for. 

COMMERCE   AND   NAVIGATION. 

A  detailed  discussion  of  the  commerce  over  this  route  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1901,  page  1653. 

The  commerce  over  this  route  is  carried  on,  to  a  Targe  extent,  by 
small  schooners,  and  it  is  almost  impossible  to  obtain  authentic  infor- 
mation as  to  its  amount  and  value.  On  the  lower  end  of  the  route 
there  are  several  small  steamboats,  making  regular  trips  between 
Brunswick,  DarieUj  Fernandina,  and  St.  Simons,  and  Cuiflberland 
Island  and  the  SatiUa  River.  During  the  calendar  year  1904  these 
steamboats  and  such  schooners  as  it  has  been  possible  to  obtain  infor- 
mation from  carried  over  the  route  59,983  tons  of  freight,  valued  at 
about  $1,183,754. 

In  addition  to  this  it  is  estimated  there  were  rafted  oyer  this  route 
during  the  same  period  about  73,300,000  feet  B.  M.  of  timber,  valued 
at  about  $849,600. 

None  of  this  commerce  went  over  the  entire  route. 

Money  statement, 

July  1,  1904,  balance  unexpended $2,648.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    41, 000.  00 

43,648.30 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        2, 367. 90 

July  1.  1905.  balance  unexpended 41, 280. 40 

July  1,  1905,  outstanding  liabilities 466. 93 

July  1,  1905,  balance  available 40, 813. 47 
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Amount  that  can  be^ profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1905 $10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE   OF   ALL   APPROPRIATIONS. 

Previous  to  the  existing  project  there  were  appropriated  as  follows: 

Parsons  Cut  or  Romerly  Marshes,  Georgia : 
Act  of  Ck>ngress  approved — 

August  2,  1882 $10,000.00 

July  5,  1884 10, 000. 00 

August  5,  1888 17. 475. 00 

August  11,  1888 4, 633.  77 

Total  by  United  States 42, 108.  77 

From  Georgia  and  Florida  Steamboat  Company 5, 000. 00 

Total 47,  lOa  77 

Jekyl  Creek,  Greorgia : 

Act  of  Congress  approved — 

August  11.  1888 5, 000. 00 

September  19,  1890 7, 500. 00 

July  13,  1892 7, 500. 00 

August  18,  1894 4. 000. 00 

Total 24,000.00 

Since  the  existing  project  for  improving  this  route  was  adopted 
five  appropriations,  aggregating  $105,000,  have  been  made,  as  fol- 
lows: 

Inside  route : 

Act  of  Congress  approved — 

July  13,  1892 $15,000.00 

August  18,  1894 20,000.00 

June  3,  1896 14,000.00 

June  13.  1902 15, 000. 00 

March  3,  1905 41, 000. 00 

105, 000. 00 

Making  a  total  of 176, 108.  77 


CONTRACT  IN   FOBCE. 

Contractor :   George  T.  Warner,  Savannah,  Ga. 
Character  of  work :  Dredging  93,000  cubic  yards. 
Rate :   16f  cents  per  cubic  yard. 
Date  of  approval :   April  16,  1903. 
Work  begun :  December  7,  1903. 
Expires :  May  16, 1904.0 


O    ID. 
IMPROVEMENT  OF  SKIDAWAY  NARROWS,   GEORGIA. 

Skidaway  Narrows  is  a  narrow,  tortuous,  and  shallow  water 
course,  and,  when  improved,  will  constitute  an  alternative  or  addi- 
tional route  for  a  portion  of  the  approved  inside  route  between 

a  Extended,  no  specific  date  fixed ;  completed  February  20,  1905. 
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Savannah,  Ga.,  and  Femandina,  Fla.  The  project  for  its  improve- 
ment will  be  found  printed  as  House  Executive  Document  No.  450, 
Fifty-eighth  Congress,  second  session.  This  project  provided  for 
the  dredging  of  a  channel  to  the  west  of  the  narrows.  Subsequent 
developments,  however,  made  it  necessary  to  abandon  this  route  and 
adopt  one  following  practically  the  course  of  the  narrows,  which  new 
route  was  approved  oy  the  Chief  of  Engineers  under  date  of  June 
2,  1905  (36738-16).  The  improvement  proposed  contemplates  the 
dredging  of  a  .channel  6  feet  deep  at  mean  low  water  and  75  feet 
wide,  to  connect  Burnside  River  with  Isle  of  Hope  or  Skidaway 
River.     The  estimated  cost  is  $55,000. 

No  work  was  done  during  the  fiscal  year,  the  amount  expended 
l)eing  for  the  purchase  of  a  cash  and  allotment  book. 

It  IS  proposed  to  expend  the  balance  on  hand  and  additional  appro- 
priation recommended  in  dredging  the  approved  channel. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $20, 000. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     5. 50 


July  1,  1905,  balance  unexpended 19,9^50 


Amount  (estimated)  required  for  completion  of  existing  project 35,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 35,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


O  II. 

IMPROVEMENT  OF   CUMBERLAND   SOUND,   GEORGIA  AND   FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumber- 
land Island,  Georgia,  and  Amelia  Island,  Florida.  The  principal 
port  is  Fernandina,  in  the  State  of  Florida. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

The  U.  S.  dredge  Cumberland  removed  59,412  cubic  yards  of 
material  from  the  north  jetty  channel  between  October  22  and 
November  9, 1904,  at  a  cost  of  7.7  cents  per  cubic  yard. 

Work  on  the  dike  for  the  closing  of  a  breach  in  the  beach  on 
Cumberland  Island  was  carried  on  continuously  from  Julj  1  to  Sep- 
tember 7,  1904.  During  this  period  there  were  placed  in  the  dike 
10,616  cubic  yards  of  brush  fascines,  1,823  cubic  yards  of  stone,  and 
3,000  feet  B.*^  M.  of  lumber.  A  storm  occurring  in  October,  1904, 
caused  undermining  and  necessitated  the  placing  of  817  cubic  yards 
of  brush  fascines,  185  cubic  yards  of  stone,  and  50  sand  bags  in  low 

E laces  in  the  dike.    Further  settlement,  due  to  undermining,  occurred 
etween  November,  1904,  and  February,  1905,  and  in  order  to  stop 
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this  recurring  damage  it  became  necessary  to  stop  all  flow  of  water 
through  the  dike  by  placing  sheet  piling  along  ajwut  1,200  feet  of 
the  dike  on  both  sides.  For  this  purpose  60,000  feet  B.  M.  of  lumber 
were  used,  and  an  additional  1,853  cubic  yards  of  brush  fascines  and 
673  cubic  yards  of  stone  were  placed  in  the  dike.  There  were  also 
used  80  cubic  yards  of  oyster  shells  on  the  sea  side  of  the  dike  to 
assist  in  stopping  the  flow  through  the  same.  The  total  quantities 
of  material  placed  in  the  dike  durmg  the  fiscal  year  were  13,286  cubic 
yards  of  brush  fascines,  2,681  cubic  yards  of  stone,  63,000  feet  B.  M. 
of  lumber,  50  sand  bags,  and  80  cubic  yards  of  oyster  shells.  The 
above  work  was  done  by  hired  labor,  and  at  the  close  of  the  fiscal  year 
there  remained  about  fifteen  days'  work  to  complete. 

The  dike  has  been  successful  m  entirely  stoppmg  the  flow  through 
the  old  brea<jh,  and  is  causing  the  beach  to  sand  up  rapidly.  When 
heavy  northeast  winds  occur  the  flood  tide  reaches  the  dike  on  the 
sea  side  much  sooner  than  it  does  on  the  Beach  Creek  side  on  account 
of  the  alignment  of  the  north  jetty  and  also  by  reason  of  the  flood 
propagation  having  to  go  around  the  point  of  Cumberland  Island 
and  up  the  creek.  There  is  often  a  mfference  in  the  level  of  the 
water's  surface  inside  and  outside  of  the  dike  of  3  feet.  This  pressure 
against  the  dike  causes  undermining,  the  foundation  consisting  at 
the  main  break  of  nothing  but  soft  marsh  mud.  For  the  present  the 
danger  of  a  bad  break  at  this  point  has  been  apparently  averted,  but 
the  dike  will  have  to  be  carefully  watched  and  repairea  from  time  to 
time  as  the  necessitv  arises. 

An  incipient  break  at  the  inner  end  of  the  north  jetty  was  remedied 
by  the  placing  of  10  cubic  yards  of  brush  fascines  and  25  cubic  yards 
of  stone. 

A  complete  survey  of  the  entrance  was  made  in  April,  1905. 

A  preliminary  examination  of  Femandina  Harbor,  provided  for 
by  act  of  Congress  of  March  3,  1905,  was  made  and  report  thereon 
submitted  May  26, 1905.    A  survey  has  been  ordered. 

A  contract  was  entered  into  on  June  14,  1905^  with  Roderick  G. 
Eoss,  of  Jacksonville,  Fla.,  for  raising  and  repairing  the  two  stone 
jetties,  consisting  principally  of  closing  a  gap  at  the  inner  end  of  the 
south  jetty  and  raising  this  jetty  at  two  places  between  stations  2100 
and  8900,  and  raising  the  extreme  end  or  both  jetties.  This  contract 
was  approved  by  the  Chief  of  Engineers  on  June  28,  1905.  Work 
thereunder  will  begin  about  August  1, 1905. 

So  far  as  the  required  depth  is  concerned  the  project  is  completed', 
and  further  appropriations  should  be  for  the  maintenance  of  existing 
works  of  improvement. 

Of  the  total  amount  expended  during  the  fiscal  year,  $1,260  was  for 
use  of  U.  S.  dredge  Ga'pe  Fear  and  $2,240  for  use  of  U.  S.  dredge 
Winyah  Bay^  durmg  the  fiscal  year  1903;  $15,422.86  for  dike  work; 
$4,570.16  for  operating  the  dredge  Cumhei'land^  the  cost  per  cubic 
yard  for  dredging  being  7.7  cents,  and  $8,432.93  for  repairs  to  dredge, 
and  for  cost  of  surveys  and  other  contingencies  of  the  work,  $5,817.56. 

It  is  proposed  to  expend  available  balances  and  additional  appro- 
priation recommended  in  raising  the  south  jettj'  at  its  outer  end  and 
m  raising  low  places  in  the  completed  work ;  to  maintain  thi  dike  on 
Cumberland  Island,  and  to  do  such  dredging  as  may  be  necessary  to 
maintain  a  navigable  channel 
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Neglecting  the  commerce  of  St.  Marys,  Ga.,  the  total  commerce  of 
the  harbor  of  Fernandina  during  the  calendar  year  1904  amounted  to 
754,982  tons,  with  a  value  of  $10,715,805,  The  details  of  this  com- 
merce are  given  in  the  tables  appended  hereto. 

Money  statement, 

July  1,  1904,  balance  unexpended $106,171.47 

Amount  deposited  by  Major  Sanford 265.  45 

3. 676.  35 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  30, 000.  OO 
Amount  appropriated  by  sundry  civil  act  approved  March  3,  J905 40,000.00 


180, 113. 27 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 37,  743.  54 


July  1,  1905,  balance  unexpended 142,369.73 

July  1,  1905,  outstanding  liabilities 4, 394.  92 

July  1,  1905,  balance  available 137,974.81 


July  1,  1905,  amount  covered  by  uncompleted  contracts 65,000.00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1905 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT    AND    DATE    OF    ALL    APPROPRIATIONS. 

Under  the  original  project  for  improving  Cumberland  Sound  the 
following  appropriations  were  made  for  the  work : 

By  act  of  Congress  of — 

June  14,  1880 $30, 000 

March  3.  1881 100,000 

August  2,  1882 50,000 

July  5,   1884 75,000 

August  5,  1886 112,500 

August  11,  1888 112,500 


Total   480, 000 

Under  the  revised  project  of  improvement  the  following  appropria- 
tions were  made : 

By  act  of  Ck>ngress  of — 

September  19,  1890 $112,500 

July  13,  1892 170,000 

August  17,  1894 170,000 


Total   452, 500 
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Under  the  existing  project  of  improvement  the  following  appro- 
priations have  been  made : 

By  act  of  Congress  of — 

June  3,  1896 $5,000.00 

June  4,  1897-.-. 350,000.00 

July  19.  1897 50.000.00 

July  1,   1898 450,000.00 

March  3,  1809 400.000.00 

March  3,  1901 __  200. 000. 00 

June  28,  1902 » 400,000.00 

March  3,  1903 400/000.00 

April  28.  1904 55,000.00 

March  3,  1905.  river  and  harbor  act 30,000.00 

March  3.  1905,  sundry  clvU  act 40, 000. 00 

Total  2.380,000.00 

Deposited  by  MaJ.  J.  C.  Sanford.  Corps  of  Engineers 205.45 

Deposited  by  Maj.  J.  C.  Sanford,  Corps  of  Engineers  (rental  of 
dredge  Cumberland) 3,676.35 

Total  2, 383,  Ml.  80 

Grand  total 3,316,441.80 


CONTRACT  IN   FOBCS. 

Contractor:  Roderick  G.  Ross.  Jacksonville.  Fla. 

Character  of  work :  Repairs  to  Jetties.  23,465  cubic  yards  of  stone. 

Rate :  ^.77  per  cubic  yard. 

Date  of  approval :  June  28,  1905. 

Work  not  yet  begun :  Must  commence  by  August  30,  1905. 

Expires :  Six  months-  after  date  of  commencement. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  and  commerce  at  Femandina,  Fla,,  190Jf, 


Foreign  ports. 

VXJMBlrWlBe. 

American  veseels. 

Poreiflrn  yesBels. 

XUUil. 

No. 

Tons. 

Crew. 

8,884 
2,586 

No. 

24 
11 

Tons. 

Crew. 

No. 

Tons. 

92,860 
178,456 

Crew. 

No. 

Tons. 

Crew. 

Arrived 

Cleared 

294 
296 

248.668 
196,161 

15,181 
4,008 

204 
02 

78 

1,800  1  801 
2,615  1  434 

866,148 
376,610 

4,987 
6,288 

COMMERCE. 

Value  of  exports : 

Foreign $7, 698. 408. 00 

Coastwise 1, 095, 423. 00 

Value  of  imports : 

Foreign 119, 529. 00 

Coastwise 73, 065. 00 

Total  commerce 9, 586, 425. 00 

Duties  collected 2, 144. 12 
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O  12. 

REMOVINO  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

The  work  of  removing  the  wrecks  of  the  City  of  Avstin^  Franconia^ 
and  Puntalunoa  in  Cumberland  Sound,  under  emergency  contract  of 
August  8,  1903,  with  William  H.  Viraen,  of  Tampa,  Fla.,  was  con- 
tinued until  Au^st  12,  1904,  w|;ien  the  removal  of  the  wrecks  was 
completed.  During  the  fiscal  vear  work  of  removal  was  confined  to 
the  wreck  Puntalunos^  the  other  two  wrecks  having  been  removed 
during  the  previous  fiscal  year. 

The  total  amount  expended  during  the  fiscal  year  was  $8,290.15,  of 
which  $5,786.85  was  paid  the  contractor,  $147.15  for  contingencies, 
and  $2,356.15,  the  remaining  balance  of  the  allotment,  was  retumea 
to  the  Treasurer  of  the  United  States. 

CONTRACT  IN  FORCE. 

Contractor :  WiUlam  H.  VIrden,  Tampa,  Fla. 

Character  of  work :  Removal  of  three  wrecks  In  Cumberland  Sound. 

Amount  of  contract :  $5,990. 

Date  of  approval :  Emergency  contract ;  no  approval. 

Work  begun :  September  7,  1903. 

E^ires :  December  8,  1903.a 

a  Extended.    No  specific  date  fixed.    Completed  August  12,  190i. 
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IMPROVEMENT   OF  CERTAIN   RIVERS   AND   HARBORS   IN   FLORIDA. 


REPORT  OF  MAJ.  FRANCIS  R.  SHVNK,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1905,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  St.  Johns  River,  Florida. 

2.  St    Johns   River   at   Orange   Mills 

Flats,  Florida. 

3.  Volusia  bar,  Florida. 

4.  Oklawaha  River,  Florida. 

5.  Indian  River,  Florida. 
C.  Biscayne  Bay,  Florida. 

7.  Harbor  at  Key  West,  Florida    and 

entrance  thereto. 

8.  Kissimmee  River,  Florida. 

9.  Orange    River,    Charlotte    Harbor, 

and  Caloosahatcbee  River,  Flor- 
ida. 


10.  Sarasota  Bay,  Florida. 

11.  Tampa  Bay,  Florida. 

12.  nillfiboro  Bay,  Florida. 

13.  Crystal,    Anclote,     Suwanee,    and 

Withlacoochee  rivers,  Florida. 

14.  Manatee  River,  Florida. 

15.  Removing  the  water  hyacinth  from 

Florida  waters.  * 

16.  Dredge  for  river  and  harbor  im- 

provements, Florida. 

17.  Removing  sunken  vessels  or  craft 

obscmcting  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Jacksonville^  Fla.^  July  19^  1906. 
General  :  I  have  the  honor  to  submit  herewith  annual  report  upon 
the  works  of  river  and  harbor  improvement  in  this  district,  for  the 
fiscal  year  ending  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

Francis  R.  Shunk, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A. 


P  I. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

For  description,  original  project,  results,  etc.,  see  summary,  page 
288,  and  reports  of  Chief  of  Engineers  for  1895,  pa^es  1586-1604 
(this  being  a  report  upon  the  survey  of  the  St.  Johns  River,  Florida, 

1291 
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from  Jacksonville  to  the  ocean,  with  a  view  to  securing  a  24-foot 
channel) ;  for  1896,  pages  1305-1312;  for  1898,  pages  1327-1330,  and 
for  1904,  pages  1685-1690. 

No  work  was  done  on  the  jetties  at  the  entrance  during  the  past 
fiscal  year. 

The  construction  of  the  training  walls  in  the  river  was  completed 
December  15,  1904.  During  the  fiscal  year  153.3  square  yards  of 
fascine  mattress,  33,247.9  cubic  yards  of  stone,  and  28,612.1  cubic 
yards  of  shell  were  placed  in  these  works. 

Bids  for  dredging  in  the  river  were  opened  June  10,  1904.  Sepa- 
rate prices  were  given  for  the  portions  of  the  river  above  and  below 
New  Berlin,  the  United  States  reserving  the  right  to  accept  proposals 
for  either  section ;  work  in  the  other  section  to  be  done  by  hired  labor. 
The  lowest  bid  received  was  that  of  the  North  American  Dredging 
Company,  San  Francisco,  Cal.  The  acceptance  of  this  bid  for  the 
lower  section  of  the  river  was  authorized  by  the  Chief  of  Engineers 
August  9,  1904.  Contract  was  entered  into  August  24  and  approved 
by  the  Chief  of  Engineers  September  16.  The  (juantitv  to  be  removed 
under  this  contract  will  be  aoout  2,435,000  cubic  yards  of  soft  mate- 
rial.    Dredging  under  this  contract  began  January  2,  1905. 

At  the  end  of  June,  1905,  a  total  of  1,133,655.8  cubic  yards  had  been 
removed  under  this  contract,  completing  New  Berlin  and  St.  Charles 
Creek  cuts,  sections  B  and  C,  and  a  length  of  4,600  feet  of  the  upper 
portion  of  section  A  of  Browns  Creek  cut  to  the  full  width  of  300  feet, 
and  the  southerly  half  of  sections  A  and  B  and  the  northerly  half  of 
section  C  of  Mile  Point  cut  to  a  width  of  150  feet. 

Dredging  was  done  to  a  depth  of  25  feet  at  mean  low  water. 

With  a  few  slight  exceptions,  the  depth  attained  has  been  main- 
tained throughout.  The  contract  price  for  this  work  is  8.23  cents  per 
cubic  yard. 

The  river  dredge  Jacksonville^  which  had  been  constructed  by  the 
United  States,  using  machinery  from  the  condemned  Mississippi  River 
Commission  dredge  Alpha^  in  1903-4,  continued  at  work  during  the 
year.  During  August,  September,  and  October,  1904,  new  boilers  and 
a  new  suction  head  were  installed.  The  new  machinery  proved  very 
satisfactory ;  but  the  engine  could  not  be  made  to  develop  sufficient 
power  to  run  the  pump  at  the  rate  of  speed  necessary  to  handle  the 
material  which  the  new  suction  head  can  supply  under  usual  condi- 
tions. Under  date  of  May  16,  1905,  the  Chief  of  Engineers  author- 
ized the  purchase  of  a  new  engine  of  ample  power,  two  additional 
boilers,  and  a  jet  pump  of  150  horsepower.  This  new  machinery  was 
under  construction  at  the  end  of  the  fiscal  year  and  will  be  installed 
during  the  next  few  months. 

Delays  were  twice  occasioned  by  collisions  with  passing  steamships, 
and  much  of  the  material  encountered  was  very  tenacious  clay. 

During  the  year  350,000  cubic  yards  of  material  were  removed  by 
this  dredge;  completing  a  cut  around  Dames  Point  and  through  New 
Berlin,  a  cut  120  feet  wide,  and  cuts  aggregating  1,735  feet  in  length 
and  of  the  same  width  through  Brills  Cut.  Dredging  was  done  to  a 
depth  of  24  to  26  feet  at  mean  low  water. 

The  seagoing  suction  dredge  SL  Johns  (the  construction  of  which 
was  authorized  by  act  of  June  13,  1902)  was  completed,  and  arrived 
at  Jacksonville  March  31,  1905,  and  began  dredging  in  Mile  Point 
Cut  April  11,  1905.    A  series  of  accidents  occurred  to  the  dumping 
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gates,  and  after  dredging  only  3,203  cubic  yards  the  dredge  proceeded 
to  League  Island  Navy-Yard,  Philadelphia,  Pa.,  for  repairs  and  to 
have  the  hull  copper  sheathed.  The  dredge  arrived  at  Philadelphia 
April  26  and  returned  to  Jacksonville  May  31.  Work  was  resumed 
in  Wards  Bank  Cut  June  3.  At  the  end  of  June  52,905  cubic  yards 
had  been  removed  from  that  locality,  which,  together  with  the  amount 
removed  from  Mile  Point  Cut,  makes  a  total  of  56,108  cubic  yards 
removed  by  this  dredge.  The  work  done  during  June  cost  5.94  cents 
per  cubic  yard. 

The  map  of  the  survey  of  the  entrance  to  the  river  made  in  June, 
1905,  on  a  scale  of  1 :  30,000,  is  submitted  herewith.  The  sailing  line 
across  the  outer  shoal  forming  the  bar  remains  in  the  same  location 
reported  last  year,  crossing  the  line  in  prolongation  of  the  north  jetty. 

The  area  between  the  jetties  is  generally  deeper  than  last  year. 
The  outer  slope  of  the  bar  has  advanced  seaward  about  500  feet,  and 
the  available  mean  low  water  depth  over  the  bar  is  25  feet.  Shoaling 
continues  seaward  of  the  outer  end  of  the  south  jetty  and  along  the 
southern  side  of  this  jetty. 

The  crest  of  the  north  jetty  is  at  about  the  level  of  mean  high 
water  and  slightly  above  that  plane  in  places  throughout  its  length. 

The  crest  of  the  south  jetty  is  at  about  the  plane  of  mean  high 
water  from  shore  out  to  station  8,000,  about  1  root  above  mean  low 
water  between  stations  8,000  and  10,000,  and  gradually  slopes  to  10 
feet  below  mean  low  water  from  station  10,000,  to  the  outer  end,  at 
station  10,712. 

It  is  proposed  to  apply  the  available  balance  to  continuing  the 
improvement  by  dredging.  The  work  in  the  portion  of  the  river 
between  Browns  Creek  and  Mayport  will  be  done  by  contract.    The 

S»rtions  of  the  work  above  New  Berlin  and  in  front  of  and  below 
ayport  will  be  done  by  hired  labor,  using  the  U.  S.  dredges  Jack- 
sonuille  and  St.  Johns. 

The  additional  appropriation  recommended  is  to  be  applied  to 
continuing  the  work  of  dredging  the  shoal  places  in  the  river  and  to 
building  up  the  jetties  at  the  entrance. 

The  project  was  about  70  per  cent  completed  at  the  end  of  the 
fiscal  year.  i 

Money  statement, 

July  1,  1904,  balance  unexpended $384.  583.  30 

Amount  appropriated  by  river  and  harbor  act  March  3,  1905 100.000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905__      205, 000. 00 

Amount  deposited,  sale  of  old  material $445. 96 

Amount  deposited,  unexpended  balance  River  and  Har- 
bor Board 89. 16 

535.12 

690, 118.  42 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement   «  399, 859.  87 

July  1,  1905,  balance  unexpended 290,  258.  55 

July  1,  1905,  outstanding  liabilities &  35, 152.  21 

July  1,  1905,  balance  available - 255,106.34 


« Includes  $48,182.69  on  account  of  construction  of  dredge  *Sf<.  Johns, 
^Includes  $2,665.99  on  account  of  construction  of  dredge  St,  Johns. 
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July  1,  1905,  amount  covered  by  uncompleted  contracts «  $112,  213. 12 

Amount  (estimated)  required  for  completion  of  existing  project 309,  750. 00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $309,750.00 

For  maintenance  of  improvement 50,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


359,750.00 


APPROPRIATIONS  FOR  IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

Under  the  original  project  the  following  appropriations  were  made 
for  the  work : 


June  14.  1880 $125,000 

March  3,  1881 100.000 

August  2,  1882 150,000 

July  5,  1884 150,000 

August  5.  1886 150, 000 

August  11,  1888 175,000 


September  19,  1890 |170,000 

July  13,  1892 112,500 

March  3,  1893 284,500 


Total.— 1,417,000 


Under  the  existing  project  of  improvement  appropriations  have 
been  made — 

June  3,  1896 $200. 000. 00 

March  3,  1899 200,000.00 

June  13,  1902 6350,000. 00 

March  3,  1903 350,000.00 

April  28,  1904 395, 000. 00 

March    3,    1905,    sundry 

civil  act 205, 000. 00 

March  3,  1905 ^  100, 000. 00 


Total 1, 800, 000. 00 


June  6,  1900  (allotment 
and  emergency  appro- 
priation)   

Sale  of  old  material 

Unexpended  balance  al- 
lotment for  River  and 
Harl)or  Board 


$10,000.00 
445.96 


89.16 


Aggregate 3, 227, 535. 12 


CONTSACTS  IN   FORCE. 

CJontractor:  Roderick  G.  Ross. 

Work :  Training-wall  construction. 

Date :  June  30,  1903. 

Approved:  January  15,  1904. 

Date  of  beginning:  October  6,  1903. 

Date  of  completion :  As  provided  in  specifications. 

Quantities:  66,000  cubic  yards  third-class  stone,  at  |1.83  per  cubic  yard; 
37,000  square  yards  fascine  mattress,  at  40  cents  per  square  yard ;  18,000  cubic 
yards  oyster  shells,  at  $1  per  cubic  yard;  old  material  placed  in  new  work, 
24,180  cubic  yards,  at  40  cents  per  cubic  yard;  old  material  placed  elsewhere, 
2,700  cubic  yards,  at  30  cents  per  cubic  yard. 

Contractors :  North  American  Dredging  Ck)mpany. 

Work:  Dredging. 

Date:  August  24,  1904. 

Approved :  September  16,  1904. 

Date  of  beginning:  December  19,  1904. 

Date  of  completii)n :  As  provided  in  specifications. 

Quantities :  About  2,435,000  cubic  yards  sand,  etc.,  at  8.23  cents. 


o  Includes  $4,500  on  account  of  construction  of  dredge  8t.  Johns. 
6  And  c-ontiuuing  contract  for  $950,000. 
o  And  continuing  contract  for  $309,750. 
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COMMEBCIAL  STATISTICS. 

Commerce  of  8t.  Johns  Rivera  Florida,  during  the  year  ending  December  31, 1904. 
[Furnished  by  Jacksonville  Board  of  Trade.] 


Articles. 


Canned  goods 

Cement 

Cotton 

Coal 

Cross-ties 

Cypress  lumber 

Fertilizer 

Fruits  and  vegetables . 

Flour 

Kaolin 

Naval  stores 


Gross 
tonnage. 


4,415 

6,000 

6,008 

8,819 

84,788 

51,670 

42,860 

27,001 

14,275 

5,180 

9,666 

ffr,987 


Articles. 


Oatsandoom 

Oil  and  gasoUne . 

Salt 

Shingles 

Shoes 

Sugar 

"Tobacco  . 


Gross 
tonnage. 


1,760 

15,488 

I         8.251 

88,217 

I         2,480 

5,305 

Tobacco I  188 

Tellow-pine  lumber i     868,880 

Wines  and  liquors 4,500 

General  merchandise I     208,712 


Total 1,000,816 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1904- 


KindofveaseL 

Arrivals. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

steamer 

278 

. 

f        264 
t        812 

}    712,668 

flA-flingr  VQonols 

848  ir  '«'^ 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  33^ 
per  cent. 

Probable  increase  of  trade  were  the  improvement  completed:  Fully  100  per 
cent 

Probable  eflPect  of  the  project  on  freight  rates:  Would  reduce  freight  rates 
12  to  15  per  cent. 

Transportation  business  established  during  1904:  Cook-Cummer  Steamship 
Line. 

TraniQ)ortatlon  business  abandoned  during  1904:  Nona 


P   2. 

IMPKOVEMBNT  OF  ST.  JOHNS  RIVER  AT  ORANGE  MILLS  FLATS, 

FLORIDA. 

For  description,  project,  and  work  done  see  Report  of  the  Chief  of 
Engineers  for  1898,  pages  1344-1348;  for  1901,  page  1738,  and  for 
1904,  pages  1690-1691. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $25,000 
for  continuing  the  improvement.  Project  for  the  expenditure  of 
this  amount  was  approved  May  13, 1905. 

It  is  proposed  to  apply  the  available  funds  in  extending  the  chan- 
nel through  Tocoi  shoal  to  a  width  of  120  feet,  and  in  dredging  a 
channel  120  feet  wide  and  13  feet  deep  through  Forresters  Point 
shoal  by  contract. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completing  the  existing  project  by  dredging. 

The  project  was  60  per  cent  completed  at  the  end  of  the  fiscal  year. 
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Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  |20, 000. 00 
July  1,  1905,  balance  unexi)ended 20,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 30,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907.  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATIONS. 

Act  of— 

March  3,  1899 $40,000 

June  13,  1902 30,000 

March  3,   1905 20.000 

Total  90, 000 


GOMMEBCIAI.  STATISTICS. 

No  commercial  statistics  for  1904  are  availabla 


P3. 
IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

For  description,  project,  and  results,  see  summary,  page  291,  and 
the  report  oi  the  Chief  of  Engineers  for  1897,  page  1560,  and  for 
1896,  pages  1313-1314. 

Work  at  Volusia  bar  had  been  deferred  until  the  completion  of  the 
dredge  and  snag  boat  Florida.  This  boat  was  completed  in  March, 
1905.  The  sum  of  $2,000  had  been  appropriated  by  the  river  and 
harbor  act  of  June  13,  1902,  $2,000  had  been  allotted  from  the  emer- 
gency river  and  harbor  act  of  April  28,  1904,  and  $2,000  was  appro- 
priated by  the  river  and  harbor  act  of  March  3,  1905.  A  portion  of 
the  funds  thus  provided  had  been  expended  in  the  equipment  of  the 
dredge. 

Work  was  begun  at  Volusia  bar  on  April  4,  1905.  Work  was  sus- 
pended, owing  to  exhaustion  of  funds,  on  May  17. 

A  total  of  9,035.1  cubic  yards  of  hard  sand  was  removed  from 
Volusia  bar,  forming  a  channel  1,100  feet  long,  100  feet  wide,  and  7 
feet  deep  at  mean  low  water.  One  snag  was  removed  from  Lake 
George,  2  snags  from  Volusia  bar,  and  15  snags  and  20  overhanging 
trees  were  removed  from  the  river  between  Lakes  George  and  Mon- 
roe; 7,225.9  cubic  yards  of  sand  were  removed  from  Lake  Monroe 
lower  bar,  forming  a  channel  1,050  feet  long,  100  feet  wide,  and  from 
6  to  7  feet  deep ;  700  cubic  yards  of  sand  were  removed  from  the  point 
at  Coxetters  Bend,  between  Lakes  Greorge  and  Monroe. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  maintenance  of  tnis  improvement.  Tne  project  has  been  com- 
pleted. 
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Money  statement 

July  1,  1904,  balance  unexpended a  $4, 000. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 


0. 000. 00 
June  30,  1905,  amount  expended  durinj?  flscal  year,  for  maintenance 
of    Improvement ^6, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1905 i,  000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  I897»  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPBOPBIATIONS. 


June  14,  1880 $5,000 

March  3,  1881 5,500 

August  2,  1882 5, 000 

July  5,  1884 2.000 

August  5,  1886 7,500 

August  11,  1888 500 

September  19,  1890 500 

July  13,  1892 1, 000 


August  18,  1894 $1,000 

June  3,  1896 1.000 

March  3,  1899 2,000 

June  13,  1902 2,000 

April  28,  1904 2,000 

March  3,  1905 2,000 

Total 37,000 


COMMEBCIAL  STATISTICS. 

Commerce  of  Volusia  har  during  the  year  ending  December  SI,  lOOf, 
r Furnished  by  Clyde  Steamship  Company.] 


Article. 


Fertiliaen 

Fish  and  oysters . 

Fruits....: 

Grain 

Hay 

Hidee 

Lire  stock 

Lumber 

Merchandise 

Oranges 


Oross 
tonnage. 


6,500 

400 

600 

8,200 

2,100 

80 

170 

2S;l£0 

u,aoo 

2,500 


Article. 


I  Railroad  snpplies 

,  Sash,  doors,  and  blinds  . 

Shingles 

I  Simp,  honey,  etc 

Tobacco  

Turpentine  and  rosin . . . 

Vegetables 


Total. 


Gross 

tonnage 


leo 

85 
10 
12 
40 
800 
8,360 


e0,847 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  190 J^, 


Kind  of  yessel. 

Arrivals. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

Steamers 

885 

90,700 

805 

90,700 

« Includes  $2,000  from  emergency  river  and  harbor  act  of  April  28,  1904. 
» Inclodes  $000  allotted  for  construction  of  dredge  Florida, 


SNG  1906  M- 


-82 
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Estimated  number  of  passengers  carried  by  water 38, 380 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water, 

per  cent 40 

I*robable  increase  of  trade  were  the  improvement  completed per  cent 100 

Probable  effect  of  the  project  on  freight  rates None. 

Transportation  business  established  during  1904 None. 

Transportation  business  abandoned  during  1904 None. 


P  4. 
IMPROVEMENT  OF  OKLAWAHA  RIVER,  FLORIDA. 

For  description,  project,  and  results,  attention  is  invited  to  the 
Report  of  the  Chief  of  Engineers  for  1896,  pages  1314  to  1316,  and  to 
summary,  page  292. 

Work  at  Oklawaha  River  had  been  deferred  until  the  completion 
of  the  dredge  and  snag  boat  Florida,  This  boat  was  completed  in 
March,  1905. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $2,000, 
and  the  river  and  harbor  act  of  March  3,  1905,  appropriated  $2,000 
for  continuing  this  improvement  and  for  maintenance.  A  portion 
of  the  funds  thus  provided  was  expended  for  the  equipment  of  the 
U.  S.  dredge  Florida.  This  dredge  began  work  on  the  river  June  1, 
1905.  Work  ceased  June  28,  owing  to  exhaustion  of  available  funds ; 
204  snags  and  117  overhanging  trees  were  removed,  and  710  cubic 
yards  of  material  were  dredged  and  placed  on  the  bank  with  the 
clam-shell  dredging  appliances.  The  river  was  cleared  of  obstruc- 
tions for  a  distance  of  21  miles  from  the  mouth. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completing  the  existing  project  by  removing  obstructions  and  to 
maintenance  of  the  improvement. 

The  project  was  40  per  cent  completed  at  the  close  of  the  fiscal 
year. 

Commercial  statistics  for  1904  are  not  available. 

Money  statement. 

July  1,  1904,  balance  unexpended ^,000.00 

Amount  appropriated  by  river  and  harbor  act^approved  March  3, 1905_      2, 000.  00 


4,000.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 1, 249. 42 


July  1,  1905,  balance  unexi)ended 2,750.58 

July  1,  1905,  outstanding  liabilities 1,784.60 

July  1,  1905,  balance  available 965.98 


Amount  (estimated)  required  for  completion  of  existing  project 16,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905 : 

For  works  of  improvement $16,000.00 

For  maintenance  of  improvement 3,000.00 

19,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AFPBOPBIATIONS. 


September  19,  1800 |10, 000 

July   13,    1892 1,000 

August  18,  1894 3,000 

June  3,  1896 3,000 

March  3,  1899 3,000 


June  13,  1902 |2,000 

March  3,   1905 2,000 


Total 24, 000 


P5. 
IMPROVEMENT  OF  INDIAN  RIVER.  FLORIDA- 

Between  Goat  Creek  and  Jupiter  Inlet. — For  history,  description, 
and  project  see  summary,  page  293,  and  Report  of  Chief  of  Engi- 
neers for  1896,  pages  1318-1320. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $2,000 
for  continuing  the  improvement,  and  the  river  and  harbor  act  of 
March  3,  1905,  appropriated  $20,000  for  continuing  the  improve- 
ment and  for  maintenance  and  provided  for  a  survey  of  Sebastian 
Inlet.  On  Majr  5,  1905,  the  Chief  of  Engineers  allotted  $1,500  from 
this  appropriation  for  this  survey.  The  survev  was  begun  May  19 
and  finished  May  31.    Report  will  be  submitted  at  a  later  date. 

Of  the  funds  available,  the  sum  of  $805.76  was  expended  for  the 
equipment  of  the  U.  S.  dredge  and  snag  boat  Florida  and  $605.03 
for  survey  of  Sebastian  Inlet. 

It  is  proposed  to  expend  the  balance  available  to  dredging  oppo- 
site St.  Lucie  Inlet  ana  elsewhere  in  this  section  of  Indian  River  by 
hired  labor,  using  the  dredge  Florida^  and  to  apply  the  additional 
appropriation  recommended  to  completing  the  existing  project  by 
dredging  and  to  maintenance  of  the  improvement. 

No  commercial  statistics  are  available  for  1904.  The  commerce  is 
believed  to  be  small. 

The  project  was  about  34  per  cent  completed  at  the  close  of  the 
fiscal  year- 

Money  atatemenL 

July  1,  1904  balance  unexpended $2,014.62 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    20, 000. 00 


22, 014.62 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      «1, 410.  79 


July  1,  1905,  balance  unexpended 20,603.83 

July  1,  1905,  outstanding  liabilities 665.38 


July  1,  1905,  balance  available 19,938.45 


Amount  (estimated)  required  for  completion  of  existing  project 7,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $7,000.00 

For  maintenance  of  improvement 2,000.00 

9,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of- 1899. 


a  Includes  $600  allotted  for  construction  of  dredge  IPlorida. 
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AFFBOPIUATIONS. 

July  13,  1892  (between  Goat  Creek  and  Jupiter  Inlet) $15,000.00 

August  18,  1894  (Negro  Cut) 5.000.  00 

March  2,  1895  (Negro  Cut) 15,000.00 

February  26,  1896  (Jupiter  Inlet) 500.00 

June  3,  1896  (Negro  Cut) 7,500.00 

March  3,  1899  (Negro  Cut) 5,000.00 

June  13,  1902  (between  Goat  Creek  and  Jupiter  Inlet) 2,000.00 

March  3,  1906  (between  Gtoat  Creek  and  Jupiter  Inlet) 20,000.00 

Total    70,000,00 

Allotment  from  emergency  river  and  harlk)r  appropriation  of  June  6, 

1900  (for  opening  Jupiter  Inlet) 1,000.00 

Aggregate    71, 000. 00 

For  rent  of  dredge 14.62 

Total    71, 014. 62 


P6. 
IMPROVEMENT  OF  BISCAYNE  BAY,  FLORIDA. 

For  description  of  the  project  and  work  done  by  the  Florida  East 
Coast  Railway  Company,  see  summary,  page  286,  and  report  and 
recommendations  of  a  Board  of  officers  published  in  the  Report  of 
the  Chief  of  Engineers  for  1900,  pages  1986^013. 

Work  under  the  contract  with  P.  Sanford  Ross  (Incorporated), 
entered  into  December  17,  1903,  continued  during  the  year;  9,784.1 
cubic  yards  of  coral  rock  and  4,760.53  tons  of  granite  were  placed  in 
the  breakwater.  The  foundation  and  hearting  were  extended  to  sta- 
tion 1400.  The  granite  capping,  built  to  a  height  of  5  feet  above 
mean  low  water,  was  completed  to  station  1150.  A  total  of  18,393.8 
cubic  yards  of  coral  rock  and  4,760.58  tons  of  granite  have  been 
deposited  in  the  breakwater  since  the  work  began.  Dredging  under 
this  contract  began  Augiist  12,  1904.  At  the  end  of  June,  95,699.8 
cubic  yards  of  soft  material  and  10,092.4  cubic  yards  of  rock  had  been 
dredged,  forming  a  channel  1,745  feet  long^  from  120  to  200  feet  wide 
at  the  top  and  from  6  to  14  feet  deep  at  mean  low  water. 

The  Florida  East  Coast  Railway  Company  dredged  224,603  cubic 
yards  of  soft  material  during  the  fiscal  year,  completing  a  channel 
from  the  wharves  at  Miami  across  the  bay  90  feet  wide  and  from  10 
to  16  feet  deep  at  mean  low  water,  connecting  with  the  work  done  by 
the  United  States  from  the  east  side  of  the  bay  to  the  ocean. 

Following  condemnation  proceedings  in  the  circuit  court  of  the 
United  States,  fifth  judicial  circuit,  southern  district  of  Florida, 
under  date  of  January  27,  1905,  the  United  States  marshal  of  said 
district  executed  a  deed  for  42.6  acres  of  land,  including  the  site  of 
the  work  of  improvement  in  progress  by  the  United  States  and  shown 
on  the  map  herewith.    The  consideration  was  the  sum  of  $12,780. 

On  June  30,  1905,  the  project  was  about  40  per  cent  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommenaed  to  dredging  the  channel  proposed  to  a 
width  of  85  feet  and  to  maintenance  of  the  work. 
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Money  statement, 

July  1,  1904.  balance  unexpended  o $288,358.01 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement   87, 125. 04 

July  1.  1905,  balance  unexpended-- 201,232.97 

July  1,  1905,  outstanding  liabilities 40, 120.36 


July  1,  1905,  balance  available 101,112.61 


July  1,  1905,  amount  covered  by  uncompleted  contracts 142, 753. 28 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1905 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


AFPBOPBIATIONS. 

Act  of  June  13,  1902 $50,000 

Act  of  March  3,  1903 250,000 

Total 300,000 


CONTRACT  IN  FORCE  DURING  THE  FISCAL  TEAR. 

Contractor:  P.  Sanford  Ross  (Incorporated). 

Work :  Dredging  and  construction  of  breakwater. 

Date :  December  17,  1904. 

Approved:  January  9,  1904. 

Date  of  beginning:  March  14,  1904. 

Date  of  completion :  March  14,  1906. 

Quantities:  Dredging — About  154,000  cubic  yards  of  sand,  rate  24  cents  per 
cubic  yard;  92,000  cubic  yards  of  rock,  r|ite  $1.78  per  cubic  yard.  Ck)nstruc- 
tion  of  breakwater — About  4,500  tons  of  hard  rock,  at  $5.50  per  ton;  about 
17,000  cubic  yards  of  coral  rock,  at  $2.50  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

Commerce  of  BUcayne  Bay,  Florida,  during  year  ending  December  SI,  190i, 
[Furnished  by  the  Board  of  Trade,  Miami,  Fla.] 


Articles. 


Oross 
tonnage. 


FertiUxers.... 

Fruits 

Grain 

Hides 

Lumber 

Merchandise . 
Oranges 


Arttelee. 


8,000     Pineapples 

20  I  Fish  and  oysters. 

110 

8,000 

8,000 

80 


Tobacco  .    

Vegetables 

Sash,  doors,  and  blinds  . 


Total. 


Gross 
tonnage. 


1,600 
000 

64 
1,000 

60 


16,788 


a  Reduced  by  $34.49,  balance  of  appropriation  for  survey,  which  Is  not  ap- 
plicable to  improYement  work. 
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•      Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1904^ 


Kind  of  veeeel. 

Arriyala. 

*  Departoree. 

Number. 

Tons. 

Number. 

Tods. 

BtoAxnors         ,         

300 
160 
25 

267,800 
2,660 

200 
160 

267,200 

Sailing  veflaels 

2.  an 

Yachts  -         .      -         .             

25   

Estimated  number  of  passengers  carried  by  water 20.000 

Estimated  i}ercentage  of  total  trade  of  neighborhood  carried  by  water, 
per   cent 35 

I^obable  increase  of  trade  were  the  improvement  completed,  per  cent —        100 
Probable  effect  on  freight  rates :  Would  reduce  freight  rates. 


P7. 

IMPROVEMENT  OF  HARBOR  AT  KEY  WEST.  FLORIDA,  AND  ENTRANCE 

THERETO. 

For  project,  description,  etc.,  see  summary,  page  296.  and  Reports 
of  the  Chief  of  Engineers  for  1896,  pages  1325-1327;  tor  1898,  page 
1371;  for  1900,  page  1938;  for  1904,  pages  173&-1748. 

Under  authority  granted  by  the  Secretary  of  War  April  20,  1903, 
a  seagoing  suction  dredge  was  constructed  tor  this  work  in  1903  and 
1904.  The  working  trial  of  this  dredge  was  made  in  St.  Johns  River, 
Florida,  in  December,  1904,  and  January,  1905.  The  dredge  began 
work  on  the  bar  at  the  northwest  entrance  to  Key  West  Harbor 
February  1. 

At  the  end  of  June  210,509.2  cubic  yards  of  material  had  been 
i^emoved  from  the  shoal  at  the  entrance,  increasing  the  available 
channel  depth  from  10  feet  to  15  feet  at  mean  low  water. 

The  improvement  is  approximately  30  per  cent  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  dredging  in  furtherance  of  the  exist- 
ing project. 

Money  statement. 

July  1,  1904,  balance  unexpended $19,732.21 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    50, 000. 00 

09, 732.  21 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      15, 435. 10 


July  1,  1905,  balance  unexpended 54,297. 11 

July  1,  1905,  outstanding  liabnities 3,011.53 


July  1,  1905,  balance  available 51,285.58 


Amount  (estimated)  required  for  completion  of  existing  project 50,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balstnce  unex- 
pended July  1,  1905 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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APPBOPBIATIONS. 


Aagast  2,  1882 

AuiTust  5.  1886  (survey) 

August  11,  1888 

September  19,  1890 

July  13,  1892 

August  18,  1894 

June  3,   1896 

March  3,  1899 

Allotment  from  emergency 
river  and  harbor  act, 
June  6,  1900 


$25, 000. 00 
2,500.00 
25,000.00 
40,000.00 
75. 000. 00 
80,000.00 
80,000.00 
25,000.00 


10, 000.  00 


June  13,  1902  (rivers  and 

harbors) $100,000.00 

March  3,  1905 50,000.00 


Total 512,500.00 

Received  from  sales 1. 50 


Aggregate 512,501.50 


COMMERCIAL  STATISTICB. 

Commerce  of  Key  West  Harbor,  Fla.,  during  the  year  ending  December  SI,  190  J. 
[Furnished  by  collector  of  cuBtoms,  Key  West,  Fla.] 


Articles. 


Gross 
,  tonnage. 


Cigars 

FertilizerH 

Fish  and  oysters . 

Pmita 

Grain 

Hay 

Hid€« 

Livestock 

Lnmber 

Kerdiandise 

Oranges 


1,(05 

80 

670 

870 

880 

280 

1 

9,000 

6,000 

80,000 

800 


Articles. 


Phosphate 

Pineapples 

Sash,  doors,  and  blinds  . 
Shingles 


Sponge. 
Slmp,^ 


^,  honey, etc 

Tobacco 

Turpentine  and  rosin . 
Vegetables 


Total. 


Gross 
tonnage. 

78,986 

1,000 

000 

1,000 

800 

6 

618 

6 

160 


174,805 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1904. 

Kind  of  vessel. 

Arrivals. 

Dejiartures. 

Number. 

Tons. 

Number. 

Tons. 

Steamers 

464 

665,868 
64,885 

586 
163 

676,888 

Sailing  vessels 

1«9 

47,046 

Estimated  number  of  passengers  carried  by  water 85,000 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water, 
per  cent  100 

Transportation  business  established  during  1904 :  McKay  Steamship  Line. 


P8. 
IMPROVEMENT  OF  KISSIMMEE  RIVER,  FLORIDA. 

For  project,  description,  etc.,  see  summary,  page  297,  and  Report 
of  the  Chief  of  Engineers  for  1903,  pages  1193-1194. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  $7,000  for 
improving  Kissimmee  Kiver,  Florida. 

A  project  for  expenditure  of  available  funds  was  submitted  April 
20, 1905,  and  approved  April  29, 1905. 

Operations  on  the  work  of  improvement  were  commenced  at  the 
upper  end  of  Southport  Canal  with  the  U.  S.  dredge  Kimmmee  on 
y  11, 1905,  and  were  in  progress  on  June  30, 1905. 


se 
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During  the  fiscal  year  there  was  dredged  3,796.3  cubic  yards  of 
soft  material,  129.2  cubic  yards  of  rock  were  removed,  and  900  feet  of 
sheet-piling  bulkhead  was  constructed.  The  money  expended  for 
dredgmg  was  $655.37;  for  removal  of  rock,  $284.24,  and  for  bulk- 
head construction,  $800.27.  These  amounts  include  all  engineering 
and  contingent  expenses.  The  cost  of  dredging  per  cubic  yard  was 
17.2  cents ;  for  removal  of  rock,  $2.20  per  cubic  yard,  and  for  bulk- 
head construction,  84.2  cents  per  linear  foot. 

The  approved  project  was  35  per  cent  accomplished  on  June  30, 
1905. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommenaed  to  completion  of  the  project  and  main- 
tenance. 

Money  statement. 


July  1,  1904,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    


$lia  70 
7,000.00 

7,  lie.  70 

1,037.11 


July  1,  1905,  balance  unexpended 6,079.59 

July  1,  1905,  outstanding  Uabllities 1, 000. 00 


July  1,  1905,  balance  available 5, 079. 50 

Amount  (estimated)  required  for  completion  of  existing  project 9, 220. 90 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $9, 220. 90 

For  maintenance  of  improvement 1, 000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


10, 220. 90 


AFPBOPRI ATIONS. 

June  13,  1902 $8,000 

March  3,  1905 7.000 

Total ^^ 15,000 


COMMERCIAL  STATISTICS. 

Commerce  of  Kissimmee  River ,  Florida,  for  the  year  ending  December  31  y  190 J^, 
[Compiled  from  information  furnished  by  Capt.  Clay  Johnson,  Klsslmmee,  Fla.] 


Articles. 


Brick 

Lumber  (rough  and  dressed) . 

Other  building  materials 

Fertilizers 

Crate  materials 

Fish 

Grain 

Hay 

Hides 


Gross 
tonnage. 


Articles. 


16  ,  Turpentine 

250  I  Resin 

100  ,  Oranges  and  other  fruits 

200  1  Groceries 

aOO   I  Vegetables 

875     General  merchandise  (not  specified 

800  li     above) 

100 

eo  I  Total 


Gross 
tonnage. 


46 

les 

800 

a75 

80 
100 


2,868 


Number  of  steamboats  in  trade 4 

Number  of  passengers  carried  in  1904 1,400 
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Pg. 

IMPROVEMENT    OP    ORANGE     RIVER,     CHARLOTTE     HARBOR,     AND 
CALOOSAHATCHEE  RIVER,  FLORIDA. 

These  improvements  were  consolidated  by  the  river  and  harbor  act 
of  June  13,  1902.  See  Report  of  Chief  of  Engineers  for  1904,  pages 
1699  and  1700. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $3,000  for 
maintenance  of  Orange  River,  Charlotte  Harbor,  and  Caloosahatchee 
River,  Florida. 

On  April  26, 1905,  the  following  allotment  of  funds  was  approved : 

To  Orange  River |1,000 

To  Caloosahatchee  River 2, 000 


Total -__    3, 000 

(a)  orange  riveb. 

See  summary,  page  298,  and  Reports  of  Chief  of  Engineers  for 
1900,  pages  2030-2040;  1903,  page  1195;  1904,  page  1700. 

No  work  was  done  during  tne  fiscal  year  ending  June  30,  1905,  and 
no  money  was  expended. 

A  project  for  expenditure  of  available  funds  was  submitted  April 
15,  1905,  and  approved  April  29,  1905.  It  is  proposed  to  dredge  the 
shoal  places  and  remove  snags,  the  work  to  be  done  by  hired  labor 
using  a  Government  dredge. 

The  approved  project  was  completed  in  1903.  The  work  proposed 
is  for  mamtenance. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  maintenance  of  the  works. 

Money  statement. 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  _  $1, 000. 00 
July  1,  1905,  balance  unexpended 1, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 1,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(b)   CHABLOTTE  harbor  and  CALOOSAHATCHEE  RIVER,  FROM  PUNTARASA 
TO  PUNTA   GORDA,  FLORIDA. 

See  summary,  page  298,  and  Report  of  Chief  of  Engineers  for  1900, 
pages  2033-2036;  for  1903,  pages  1195-1196;  for  1904,  page  1700. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1906,  and 
no  money  expended. 

On  April  15,  1905,  it  was  reconmiended  that  no  allotment  be  made 
for  maintenance  of  Charlotte  Harbor,  the  work  showing  no  evidence 
of  deterioration.  The  recommendation  was  approved  on  April  29, 
1905. 
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The  approved  project  was  completed  in  1903.  As  required  by 
section  7  of  the  river  and  harbor  act  of  March  3,  1899,  it  is  recom- 
mended that  no  additional  appropriation  be  made  as  the  channel  will 
probably  not  deteriorate. 

(c)    CALOOSAHATCHEE  RIVER,  BETWEEN  PUNTARASA  AND  FORT  THOMPSON. 

See  summarv,  page  299,  and  Reports  of  Chief  of  Engineers  for 
1896,  pages  1327  and  1328;  for  1898,  page  1334;  for  1903,  page  1195; 
for  1904,  page  1701. 

No  work  was  done  during  fiscal  year  ending  June  30,  1905,  and  no 
money  was  expended. 

A  project  for  expenditure  of  available  funds  was  submitted  April* 
15,  1905,  and  approved  April  29,  1905.     It  is  proposed  to  remove 
snags  in  the  upper  river  between  Alva  and  Fort  Thompson,  the  work 
to  be  done  by  hired  labor,  using  a  Government  dredge. 

The  approved  project  was  completed  in  1901.  The  work  proposed 
is  for  maintenance. 

It  is  proposed  to  use  the  additional  appropriation  recommended  for 
maintenance  of  the  works. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    $2, 000. 00 
July  1,  1905,  balance  unexpended 2,000.00 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 3,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPBIATIONS. 

Calooaahatchee  River,  Florida, 


August  2,  1882 $5,000 

July  5,  1884 5,000 

August  5,  1886 4,000 

August  11,  1888 10,000 

September  19,  1890  __ 3,600 

July  13,  1892 1,000 


August  18,  1894 $2,000 

June  3,  1896 1,000 

March  3,  1899 2,000 


Total 33,600 


Charlotte  Harbor  and  Peace  Creek,  Florida. 

September  19,  1890 $35,000 

August  18,  1894.-. 20,  (XK) 

June  3,  1896 20.000 

March  3,  1899 25,000 


Total  100, 000 

Orange  River,  Charlotte  Harbor,  and  Caloosahatchee  River,  Florida. 

June  13,  1902 $9,500 

March  3,  1905 3,000 


Total 12, 500 
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COMMEBCIAX  STATISTICS. 

Commerce  of  Orange  River  for  the  year  ending  December  31,  190i, 
(Compiled  from  information  furnished  by  Messrs.  Menge  Brothers,  Fort  Myers,  Fla.] 


ArticleB. 


Gross 
tonnage. 


Articles. 


Qroes 
tonnage. 


Linmber  (rough  and  dressed) 

Other  building  materials 

Fertilizers  (inelnding  phosphates) . 

Crate  materials 

Grain. 

^y 

OrangoB 


96 
IfiS 
400 
125 
100 

25 
1.600 


Other  fruits 

Groceries 

^Teffe  tables 

G^eneral  merchandise  not  specified 
above  


600 

as 

80 


Total. 


8,«0 


Number  of  steamboats  In  trade 1 

[Number  of  passengers  carried  in  1904 1,695 

Commerce  of  Charlotte  Harbor  for  the  year  ending  December  31,  1904, 

[Compiled  from  information  furnished  by  Mr.  A.  F.  Dewey,  of  Punta  Gorda,  Fla.] 


Articles. 


Gross 
tonnage. 


Cattle. 
Coal. 


Phosphates 

Fish  and  oysters 

Gheueral  merchandise  not  specified  above. 


8,909 

5,ieo 

81,660 
8,180 
20,500 


Total. 


114,479 


Number  of  steamships  and  sailing  vessels  in  trade 39 

Commerce  of  Caloosahatchee  River  for  the  year  ending  December  31,  1904, 
[Compiled  from  information  furnished  by  Messrs.  Menge  Brothers,  of  Fort  Myers,  Fla.] 


Articles. 


Lumber  (rough  and  dressed) . 

Other  building  materials 

Fertilizers 

Crate  materials .•-... 

Fish 

Oysters 

Grain 

Hay 

Oranges  and  other  fruits 


Gross 
tonnage.  | 


125 

25 

600 

875 

150 

87 

166 

50 

4,000 


Articles. 


Groceries 

Vegetables 

Wood  (for  fuel) 

Oil 

General  merchandise  not  specified 
above 


Total- 


Gross 
tonnage. 


120 

200 

6,875 

28 

10 


12,255 


Number  of  steamboats  in  trade 5 

Number  of  steamships  and  sailing  vessels  in  trade 2 

Number  of  passengers  carried  in  1904 3,912 


P  10. 
IMPROVEMENT  OF  SARASOTA  BAY,  FLORIDA. 

For  description,  project,  and  results  see  summary,  page  300,  and 
Reports  of  Chief  of  Engineers  for  1896,  pages  1331-1332;  for  1900, 
pages  2018-2019;  for  1902,  pages  1218-1219,  and  for  1903,  page  1197. 
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The  river  and  harbor  act  of  March  3,  1906,  appropriated  $5,000  for 
continuing  improvement  of  Sarasota  Bay,  Florida,  and  for  mainte- 
nance. 

A  project  for  expenditure  of  available  funds  was  submitted  April 
14,  1905,  and  was  approved  April  22,  1905.  It  is  proposed  to  do  the 
work  of  maintenance  in  the  existing  channel  and  to  dredge  a  channel 
50  feet  wide  and  3  feet  deep  between  Osprey  and  Caseys  Pass,  the 
work  to  be  done  by  hired  labor,  using  a  Government  dredge. 

No  work  has  been  done  during  the  fiscal  year  ending  June  30,  1905. 
No  money  was  expended. 
^The  approved  project  was  35  per  cent  completed  on  June  30,  1905. 

It  is  proposed  to  expend  the  appropriation  recommended  in  com- 
pleting the  channel  sections  in  Little  Sarasota  Bay,  in  widening  the 
channel  sections  to  full  width  in  Sarasota  Bay,  and  for  maintenance 
of  existing  channels. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    $5, 000. 00 


July  1,  1905,  balance  unexpended 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 27,500.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  worlvs  of  improvement $18,000.00 

For  maintenance  of  improvement 2,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


20,000.00 


AFPBOPBTATIONS. 


September  19,  1890 $5,000 

July  13,  1892 2,500 

August  18,  1894 2,  500 

June  3,  1806 2,500 

March  3,  1809 —    5,000 


June  13,  1902 $5,000 

March  3,  1905 5,000 


Total 27,500 


COMMERCIAL  STATISTICSr 

Commerce  of  Sarasota  Bay,  Florida,  for  the  year  ending  December  SU  190^. 
[Compiled  from  information  furnished  by  the  Sarasota  Board  of  Trade.] 


Articles. 


Qross 
tonnaere. 


Brick 

Lumber  (rough  and  dressed). 

Other  building  materials 

Coal 

Fertilizers 

Crate  materials 

Fish 

Oysters 

Grain 

Hay 

Hides 

Turpentine 


520 
600l 
261 

fiO  I 
260 

60 
125 
160  I 
100 
100 
6 
400 


Articles. 


Resin 

Oranges 

Other  fruits 

Groceries 

Vegetables 

Wood  (for  fuel) . 
Oil. 


Gtoneral  merchandise  not  spedfled 

above 

Wines  and  liquors 


Total. 


Gross 
tonnage. 


2,ieo 

SOO 
800 
850 
2i0 
18,760 
1 

i,dbo 

8 


25,479 


Number  of  steamboats  in  trade ^      2 

Number  of  sailing  vessels  in  trade 6 

Number  of  passengers  carried  in  1904 500 
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P  II. 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

For  description,  project,  and  results,  see  summary,  page  293,  and 
Reports  of  the  Chief  of  Engineers  for  1899,  pages  1632-1635;  for 
1900,  pages  2022-2025;  for  1902,  pages  1219-1221,  and  for  1903, 
pages  1198-1199. 

The  project  adopted  March  3,  1899,  was  modified  by  the  river  and 
harbor  act  of  March  3,  1905.  The  project  as  modified  contemplates 
securing  a  channel  depth  of  26  feet,  with  sufficient  width,  from  the 
Gulf  oi  Mexico  to  Port  Tampa. 

No  work  has  been  done  during  the  fiscal  year  ending  June  30, 
1905.  The  money  expended  was  for  contingent  expenses  and  for 
completion  of  the  U.  S.  dredge  Key  West, 

The  approved  project  was  55  per  cent  completed  on  June  30,  1905, 

It  is  proposed  to  apply  the  available  funds  to  widening  and  deep- 
ening the  channel  sections  whenever  the  Atlantic  Land  and  Improve- 
ment Company,  owning  terminals  at  Tampa  Bay,  agree,  by  valid 
contract,  that  the  wharfage  charges  at  such  terminals  shall  be  sub- 
mitted to  the  Secretary  of  War  and  be  subject  to  his  approval,  as  is 
required  by  the  river  and  harbor  act  of  March  3, 1905. 

Money  statement. 

.July  1,  1904,  balance  unexpended 1277.631.01 

June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    « 15. 415.  8:^ 


July  1,  1905,  balance  unexpended- 262,215.18 

July  1.  1905,  outstanding  liabilities 7.  00 


July  1,  1905,  balance  available 262.208.18 


Amount  (estimated)  required  for  completion  of  existing  project 139.987.24 


'  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 139,987.24 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFPBOPBIATIONS. 

Under  previous  projects. 


June  14,  1880 $10,000.00 

March  3,  1881 10,000.00 

August  2.  1882 20, 000.  00 

July  5,  1884 20, 000. 00 

August  5,  1886 10, 000. 00 


August  11,  1888 $25,000.00 

September  19,  1890 25.000.00 

July  13,  1892 10,000.00 


Total 130,000.00 


Under  presettt  project. 

March  3,  1899 $75,000.00 

June  6,  1900 135,000.00 

March  3.  1901 127,000.00 

June  28,  1902 86,675.00 


March  3,  1903 186.337.76 

Total    610,012.  76 

« Includes  $8,500  allotted  for  construction  Key  West,  dredge. 
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COMMEBGIAL  STATISTICS. 

Commerce  of  Tampa  Bay  for  the  year  ending  December  SI,  190 J^ 
[Compiled  from  information  furnished  by  the  Atlantic  Land  and  Improvement  Company.] 


Articlee. 


Groea   I 
tonnage ' 


Articlea. 


Gr 
Umnrng^ 


Lumber  (rough  and  dressed) 

Other  building  materials 

Oattie 

Coal 

Fertilizers,  including  phosphates. 

Crate  materials 

Fish 

Grain 

Hay 

Turpentine 

Eesfa. 

Oranges 


8,276 

460 

8 

2,0i4 

476,888 

190 

387 

17,6:J7 

199 

66 

U 

592 


'  Other  fruits 

I  Groceries 

.  Vegetables 

I  Wood  for  fuel 

Oil 

I  General  merchandise 
1  Wines  and  liquors — 
I  Sugar 

Tobacco  in  bales 

Importod  cigars  in 


2,75D 

544 

10 

U,7B0 

65,539 

79 

1,340 

2,aoo 

U6 


Total. 


661,181 


Number  of  steamboats  cleared 112 

Number  of  steamships  and  sailing  vessels  cleared 360 

Number  of  passengers  carried  in  1904 25, 132 


P  12. 
IMPROVEMENT  OF  HILLSBORO  BAY,  FLORIDA. 

For  description,  projects,  and  results  see  summary,  page  302,  and 
Reports  of  the  Chief  of  Engineers  for  1899,  pages  1635-1637;  for 
1900,  pages  2026-2027 ;  for  1902,  pages  1222-1223,  and  for  1903,  pages 
1200-1201. 

The  dredging  contract  with  Mr.  Edwin  W.  Preston,  dated  October 
13, 1902,  was  annulled  on  May  7,  1904,  and  the  work  was  readvertised 
on  June  20,  1904.  Bids  for  completion  of  the  work  were  opened  on 
July  21, 1904,  and  rejected  on  account  of  being  too  high.  On  August 
5,  1904,  the  work  was  authorized  to  be  done  by  hired  labor,  using  the 
U.  S.  dredge  Suwanee.  Dredging  was  commenced  on  September  27. 
1904,  and  operations  ceased  on  March  10,  1905,  on  account  of  the 
available  funds  being  exhausted.  There  was  removed  74,389  cubic 
yards  of  soft  material,  at  a  cost  of  $17,040.98,  being  about  23.67  cents 
per  cubic  yard. 

A  new  project  was  adopted  March  3,  1905,  by  the  following  item 
of  the  river  and  harbor  act  of  that  date : 

Improving  Hillsboro  Bay,  Florida,  in  accordance  with  the  report  submitted 
In  House  Document  Numbered  Three  hundred  and  six.  Fifty-eighth  Congress, 
second  session,  with  a  view  to  obtaining  a  depth  of  twenty  feet  from  the  lower 
bay  to  the  mouth  of  Hillsboro  River,  one  hundred  thousand  dollars:  Provided, 
That  a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  complete  said  portion  of  the 
project  recommended  in  said  report,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  three  hundred  and 
forty-eight  thousand  three  hundred  and  fifty  dollars,  exclusive  of  the  amounts 
herein  and  heretofore  appropriated:  Provided,  further.  That  such  improvement 
shall  not  include  that  portion  of  the  said  project  located  in  Hillsboro  Bay. 

Advertisements  were  published  on  June  1,  1905,  inviting  proposals 
for  the  work  authorized. 

An  allotment  of  $10,000  from  the  available  funds  was  made  on 
April  3, 1905,  for  completing  the  12-foot  channel  in  Hillsboro  Bay  to 
its  full  width  of  150  feet,  the  work  to  be  done  bv  hired  labor,  using  a 
Government  dredge.  Work  was  commenced  by  the  U.  S.  dredge 
Suwanee  on  April  10, 1905,  and  at  the  end  of  the  fiscal  year,  on  June 
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30,  1905,  there  has  been  removed  40,386  cubic  yards  of  soft  material, 
at  a  cost  of  15.8  cents  per  yard. 

The  work  of  widening  the  12-foot  channel  to  width  of  150  feet 
was  80  per  cent  completed  on  June  30,  1905. 

It  is  proposed  to  expend  the  appropriation  recommended  in  com- 
pleting the  approved  project. 

Money  statement. 

July  1,  1904.  balance  unexpended $28,587.80 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_  100, 000. 00 
Amount  deposited  sale  of  old  material 9.30 


128, 597. 10 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      34, 181.  (M) 


July  1,  1905,  balance  unexpended 94,415.  50 

July  1,  1905,  outstanding  liabilities 2,500.00 


July  1,  1905,  balance  available 91.915.50 

Amount  (estimated)  required  for  completion  of  existing  project 348, 350.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 ._ 348,350.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFPBOPBIATION8. 

A  list  of  appropriations  made  for  previous  projects  in  this  locality  is  given  in 
the  report  for  the  improvement  of  Tampa  Bay  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  1034. 

Under  present  project,  by  act  of  March  3.  1899 $125,000 

Under  present  project,  by  act  of  June  13.  1902 150,000 

Under  present  project,  by  act  of  March  3,  1905 100, 000 

Total 1 375,000 


COMMEBCIAL  STATISTICS. 

Commerce  of  Hillshoro  Bay  for  the  year  ending  December  SI,  1904. 
[Compiled  from  information  furnished  by  the  Tampa  Board  of  Trade.] 


ArticleB. 


Brick 

^ding  materials. 

^^^^ 

Coal.    


Crate  xnatOTiaJs 

Fertilizers 

Pish 

PoUer^s  earth 

gnin  (including  feed  and  mill  stuff). 
nsT 


Hone^^alrap,  etc 

'land  dressed). 


noney,  simp,  el 
yimber  (rough 
Merchandise,  dc 


not  specified. 


Gross 
tonnage. 


00 

85 

I     00 

60 

1,    00 
!    80 

I  00 
t     00 

II  70 
»;i    10 

.,.«0 

190 

114 

23,280 

21,000 


Articles. 


Naval  stores 

Oranges 

Q  'if-r  fruits 

tors 

nj^Ies 

u^alk  material  . 
i».  starch,  etc 


iber  -- 

[  »ical  f ruitH  (in  bulk) . 

.    „utabk»9 

"Wood  and  boiler  fuel 

Tobacco  in  bales 


Total. 


Grose 

tonnage. 


8,670  . 

11,860 

2,750 

410 

5,260 

21,200 
4,870 
2,860 
8,600 
2,800 
9,100 

10,875 
5 


274,899 


Number  of  steamboats  engaged  in  trade 16 

Number  of  sailing  vessels  in  trade  (not  including  sharpies  and  fishing 

schooners) 46 

Niunber  of  passengers  carried  in  1904 ,— 38, 700 
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P   13. 

IMPROVEMENT   OF    CRYSTAL,    ANCLOTE,    SUWANEB,    AND    WITHLA- 
COOCHEE   RIVERS,   FLORIDA. 

These  improvements  and  the  improvement  of  Manatee  River  were 
consolidatea  by  the  river  and  harbor  act  of  June  13,  1902.  See 
Report  of  the  Chief  of  Engineers  for  1904,  pages  1707-1712. 

The  river  and  harbor  act  of  March  3,  1905,  made  separate  pro- 
vision for  Manatee  River.  The  item  in  the  act  relating  to  the  four 
other  rivers  is  as  follows : 

Improving  Crystal,  Anclote,  Suwanee,  and  Withlacoochee  rivers,  Florida: 
Continuing  improvement  and  for  maintenance,  forty  thousand  dollars,  of  wtdch 
amount  the  sum  of  fifteen  thousand  dollars  each  may  be  expended  on  the  Crys- 
tal  and  Withlacoochee,  and  five  thousand  dollars  each  on  the  Anclote  and 
Suwanee  rivers. 

(a)  crystal  river. 

For  description,  project,  and  survey  report  see  summary,  page  304, 
and  Report  of  Chief  of  Engineers  for  1900,  pages  2075-2078. 

The  following  project  for  expenditure  01  available  funds  was 
approved  on  May  1,  1905 : 

To  dredge  a  channel  60  feet  wide  and  6  feet  deep  through  the  most  obstme- 
tive  shoals  which  are  between  the  mouth  of  the  river  and  the  6-foot  contour  in 
the  Gulf  of  Mexico,  and  to  deepen  such  portions  of  the  channel  already  dredged 
as  may  be  found  to  be  less  than  6  feet  in  depth.  The  work  to  be  done  by  hired 
labor,  using  a  Government  dredge. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1905, 
and  no  money  was  expended. 

The  project  was  15  per  cent  completed  on  June  30,  1905. 
•   It  is  proposed  to  expend  the  appropriation  recommended  in  con- 
tinuing the  work  of  improvement. 

Money  statement, 

July  1,  1904,  balance  unexpended $1,892.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     15, 000.  OO 


16, 892. 49 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        « 1, 892. 49 


July  1,  1905,  balance  unexpended 15,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 59,647.46 


Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 
1007,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


(b)    ANCLOTE  RIVER. 

For  description,   project,   and  results,  see  summary,  page   305, 
and  Reports  of  the  Chief  of  Engineers  for  1895,  pages  1573-1576;  for 

a  Construction  of  dredge  Florida. 
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1898,  pages  1361-1363;  for  1900,  pages  2028-2029;  for  1902,  page 
1223,  and  for  1903,  page  1203. 

At  the  beginning  ot  the  fiscal  year  the  U.  S.  dredge  Suwanee  was 
at  work  in  the  channel  and  continued  operations  until  July  16, 
1904,  when  the  available  funds  were  exhausted.  There  was  dredjged 
8,221.6  cubic  yards  of  soft  material,  at  a  total  cost  of  $712.01.  The 
cost  per  cubic  yard  was  8.t  cents. 

The  following  project  for  expenditure  of  available  funds  was 
approved  on  May  1,  1905 : 

To  dredge  a  channel  50  feet  wide  and  4  feet  deep  from  the  upper  end  of  the 
existing  channel  to  the  county  bridge  at  Tarpon  Springs,  and  to  extend  the  chan- 
nel already  dredged  between  Anelote  Anchorage  and  Sponge  Harbor  to  such 
width  as  the  funds  may  permit  The  work  is  to  be  done  by  hired  labor,  using 
a  Government  d^redge. 

The  approved  project  was  43  per  cent  completed  on  June  30, 1905. 

It  is  proposed  to  expend  the  appropriation  recommended  in  con- 
tinuing the  improvement  by  widening  the  channel  sections  betw^een 
Anelote  anchorage  and  the  county  bridge  at  Tarpon  Springs. 

Money  statement, 

July  1,  1904,  balance  unexpended $4,410.52 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000. 00 

9, 410. 52 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement ^ a4,4io.  52 

July  1,  1905,  balance  unexpended 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 31, 500. 00 

TAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
I     1907.  for  works  of  improvement,  In  addition  to  the  balance  unex- 

\    pended  July  1,  1905 20, 000. 00 

/Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
(     June  4,  1897. 


(c)    SUWANEE   Rn^ER. 

For  description,  project,  and  results,  see  summary,  page  305,  and 

Reports  of  the  Chief  of  Engineers  for  1896,  pages  1335-1336 ;  for  1898 

pages  lMl-1342 ;  for  1902,  pages  1223-1224,  and  for  1903,  page  1203! 

On  May  1,  1905,  the  recommendation  was  approved  that  an  exami- 
nation be  made  of  the  river  with  a  view  of  ascertaining  those  portions 
where  money  may  most  profitably  be  expended,  and  after  such  ex- 
amination to  submit  a  more  definite  project  for  the  expenditure  of 
the  present  appropriation. 

The  examination  was  made  June  27-30, 1905. 

The  project  was  86  per  cent  completed  on  »Iune  30,  1905. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1905. 
The  money  expended  was  for  contingencies  and  construction  of  the 
U.  S.  dredge  Florida, 

a  Indudes  $2,700  allotted  for  construction  of  dredge  Florida, 
wo  1906  M 83 
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Money  statement. 

July  1.  1904,  balance  unexpended $6,363.80 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906_      5, 000. 00 

11,363.80 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement ^ 2,3S5.52 

July  1,  1905,  balance  unexpended 8,97^28 


(d)  withlacxx)chee  river. 

For  description,  survey,  projects,  and  results,  see  summary,  page 
306,  and  Reports  of  the  Chief  of  Engineers  for  1898,  pages  1340-1341 
and  1363-1369;  for  1902,  page  1224,  and  for  1903,  page  1203. 

No  work  was  done  under  the  old  project.  The  money  expended  wa.s 
for  construction  of  the  U.  S.  dredge  Florida. 

Bids  were  opened  on  July  16,  1904,  for  operations  under  the  pro- 
vision of  the  river  and  harbor  act  of  June  13,  1902.  Contract  was 
entered  into  with  Mr.  A.  G.  Bigelow  on  August  27,  1904,  which  was 
approved  September  12,  1904.  The  price  for  dredging  soft  material 
was  16  cents  per  cubic  yard,  and  for  removing  rock,  §2.50  per  cubic 
yard.  The  work  w^as  commenced  on  October  27,  1904,  and  was  com- 
pleted on  May  19,  1905.  There  was  removed  8,279  cubic  yards  of 
soft  material  and  4,073.9  cubic  yards  of  rock. 

The  following  project  for  expenditure  of  available  funds  was 
approved  on  May  1, 1905 : 

To  widen  to  100  feet  and  deepen  to  8  feet  at  mean  low  water  the  channel 
between  the  outer  oyster  reef  and  the  loading  pool  In  the  Gulf  of  Mexico,  and  in 
maintenance  of  existing  channels.  Proposals  to  be  Invited  In  the  usual  manner 
for  undertaliing  the  work  by  contract. 

Advertisements  were  published  on  Jime  12, 1905,  inviting  proposals 
for  operations  under  the  provision  of  the  river  and  haroor  act  of 
March  3, 1905. 

There  was  expended  $14,500  during  the  fiscal  year  ending  June  30, 
1905. 

It  is  proposed  to  apply  the  available  funds  in  continuing  the  work 
of  improvement. 

Money  statement. 

OLD  PROJECT. 

July  1,  1904,  balance  unexpended $5,296.38 

June  30,  1905,  amount  exx)ended  during  fiscal  year,  for  works  of  im- 
provement        0  5,296.38 

NEW   PROJECT. 

July  1,  1904,  balance  unexpended $14,500.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     15, 000. 00 

29,500.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        14,500.00 

July  1,  1905,  balance  unexpended 15,000.00 

o  Allotted  for  the  construction  of  the  dredge  Florida. 
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APFBOPBIATIONS. 

Crystal  River. 

June  13,  1902  (allotted) '_ $10,000 

March  3,  1905  (allotted) 15,000 


Total 25,000 

Anclote  River. 

March  3,  1899 $5,000 

June  13, 1902  (allotted) 10,000 

March  3,  1905  (allotted) 5,000 


Total 20,000 

Withlacoochee  River. 


March  3,  1881 $7,500 

July  5,  1884 3,000 

August  5,  1886 3. 000 

August  11,  1888 5,000 

S^tember  19,  1890 5,400 

August  18,  1894 800 


June  13,  1902 $15,000 

June  13,  1902  (allotted) 5.000 

March  3,  1905  (allotted) 15,000 


Total 59,700 


Suwanee  River, 


June  14,  1880 $5,000.00 

March  3,  1881 3,000.00 

August  2,  1882 5,000.00 

July  5,  1884 5,000.00 

August  5,  1886 5, 000. 00 

August  11,  1888 15,000.00 

September  19.  1890 3,000.00 

July  13.  18921 3, 000. 00 


August  18,  1894 $3,000.00 

June  3,  1896 3,000.00 

March  3,  1899 5,000.00 

June  13,  1902  (allotted) ._,  7,658.00 
March  3,  1905  ( allotted )  _  —  5, 000. 00 
For  rent  of  dredge 78. 90 


Total 67,736.90 


CONTBACT  IN   FORCE. 

Contractor:  Alexander  G.  Bigelow. 
Work :  Dredging  Withlacx)ochee  River  entrance. 
Date :  August  27,  1904. 
Approved :   September  12,  1904. 
Date  of  beginning :  October  15,  1904. 
Date  of  completion :  June  15,  1905. 

Quantities :  Rock,  3,600  cubic  yards,  at  $2.50 ;  sand,  etc.,  17,000  cubic  yards, 
at  16  cents. 


COMMEBCIAL  STATISTICS. 

Commerce  of  Crystal  River  for  the  year'ending  December  SI,  1904. 
[Complied  from  information  furnished  by  Mr.  C.  E.  Herrick.  of  Crystal  River,  Fla.] 


Articles. 


Lumber  (rough  and  dreaaed) 

Plah ......... 7. 

Oynters 

Oimin 

B»y 

Orooeries 


Gross 
tonnage. 


1.260 
100 
875 
83 
15 
2 


Articles. 


Oenend  merchandise  not  spedfled 
above  

Cedar  logs  in  rafts  and  schooners . . . . 

Total 


Gross 
tonnage. 


100 
5,000 


6.875 


Digitized  by  VjOOQIC 


1816   BEPORT  OF  THE  CHIEF  OF  EKOINEEB8,  U.  8.  ABMT. 

Commerce  of  AncJote  River  for  the  year  ending  December  31  j  1904. 
[Compiled  from  information  famished  by  Mr.  John  K.  Cheyney,  Tarpon  Springs,  Fla.] 


Artacles. 


Brick 

Lumber  (rough  and  dressed) . 

Other  building  materials 

Shinsrles 

Fertilizers 

Crate  materials 

Fish 

Oysters 

Grain 

Hay 

Turpentine 


Orofls 
tonnage. 


66 

2,000 

85 

SO 

lOU 

70 

21 

66 

120 

160 

200 

960 


Articles. 


Oranges 

Other  fruits ^ 

Groceries 

-Vegetables 

Wood  (for  fuel) 

Oil  (for  fuel) 

General  merchandise  not  specified 

above  

Oyster  shells  for  paring 

Sponges 


Gross 
limwiage. 


460 
225 
250 

80 
1,000 

80 

25 
2,250 
al20 


Total. 


1 


6,310 


«  This  item  was  valued  at  |360,000. 

Number  of  steamboats  in  trade 1 

Number  of  sailing  vessels  in  trade 226 

Number  of  passengers  carried  In  1904 1,400 

Number  of  gasoline  launches 30 

Commerce  of  Suwanee  River  for  the  year  ending  December  31,  IBOJi, 

[Compiled   from    information    furnished    by    Capt.    M.    Currie,    of   the   steamer    Ciiu    of 
Hawkinsville,  Cedar  Keys.  FlaJ 


Articles. 


Gross 
tonnage, 


Brick ;  806 

Lumber  (rough  and  dressed) 1 

Other  building  materials f& 

Fertilizers I  175 

Fish 50 

Grain 156 

Hay - 225 

Hides 20 


Articles. 


itine. 

Resfn 

;  Oranges 

I  Other  fruits  . 

Groceries 


Total. 


Gross 

tonnage. 


400 

5,040 

g 

6 
1,260 


7,6 


Number  of  steamboats  in  trade,  2. 

Commerce  of  Withlacoochee  River  for  the  year  ending  December  31,  1904, 

I  Compiled  from  information  furnished  by  Mr.  John  L.  Inglis,  president  of  the  Dunnellon 
Phosphate  Company,  Dunnellon,  Fla.j 


Articles. 


Gross 
tonnage. 


Articles. 


Gross 
tonnage. 


Brick 

Lumber  (rough  and  dressed) . 

Coal 

Phosphate,  hard  rock 

Fish 

Oysters 

Grain 


775 

1,810 

117,787 

88 

2 

85 


Hay 

Wood  for  fuel 

General  merchandise  (not  specified 
above) 


105 
2,675 

115 


Total. 


128,869 


Number  of  steamboats  in  trade 5 

Number  of  steamships  In  trade 42 

Number  of  sailing  vessels  in  trade 8 

Number  of  passengers  carried  in  1904 1,5(50 

Number  of  barges  (seagoing)  in  trade 11 

Numl)er  of  house  boats 2 
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P   14. 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

For  description,  project,  and  results  see  summary,  page  307,  and 
Reports  of  Chief  of  Engineers  for  1896,  pages  1332-1333;  for  1900, 
pages  2020-2021;  for  1902,  page  1223;  for  1903,  page  1203;  for 
1904,  pages  1707-1709. 

A  new  project  was  adopted  March  3, 1905,  by  the  following  item  of 
the  river  and  harbor  act  of  that  date : 

IniprovlDg  Manatee  River,  Florida,  in  accordance  with  tbe  report  submitted 
in  House  Document  Numbered  One  hundred  and  seventeen,  Fifty-eighth  Ck>n- 
grces,  second  session,  ten  thousand  dollars. 

Estimated  cost  of  the  project  is  $58,710. 

The  following  project  for  expenditure  of  available  funds  was  ap- 
proved on  April  29, 1905 : 

To  dredge  through  the  shoals  between  Ellenton  and  Rocky  Bluff  a  channel 
7  feet  deep  and  100  feet  wide,  and  through  the  shoals  between  Rocky  Bluff  and 
Rye  a  channel  4  feet  deep  at  low  mean  water  and  65  feet  wide;  the  work  to 
be  done  by  hired  labor,  using  a  Govermnent  dredge. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1905,  and 
no  money  was  expended. 

It  is  proposed  to  expend  the  appropriation  reconunended  in  contin- 
uing the  work  of  improvement. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_  $10, 000. 00 
July  1,  1905,  balance  unexpended 10,000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 70, 710. 00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $17,000.00 

For  maintenance  of  improvement 2,500.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


19, 500. 00 


APPBOPBIATIONS. 


August  2,  1882 $12,000 

August  5,  1886 11,000 

August  11,  1888 5. 000 

September  19,  1890 6,000 

July  13,  1892 6,000 

August  18,  1894 3.000 

June  3,  1896  ($a,000  for  Ter- 

raceia  Cut-off) 4,000 


March  3,  1899  ($8,000  for  Ter- 
raceia  Cut-off) $10,000 

June  13,  1902  (allotted  for 
Terraceia  Cut-off) 2,342 

March  3,  1905 10,000 


Total 69, 342 
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CX)MMEatCIAL  STATISTICS. 

Commerce  of  Manatee  River  for  the  year  ending  December  SI,  1904. 
[Compiled  from  Information  furnished  by  the  Independent  Line  Steamers,  Tampa,  Fla.] 


Articles. 


Lumber  (rongh  and  dressed) 

Other  building  materials 

Cattle 

CJoal 

Fertilizers,  tnclading  phosphates. . 
Crate  materials  (excluding  fruits). 

Fuller's  earth 

Grain 

Hay 


Oroas 
tonnage. 


I 


1,760 

1,0)0 

400 

4fiO 

8,600 

1,260 

10,000 

188 

a5 


Articles. 


Hides. 


Ltine. 


Oranges 

Vegeublee 

General  merchandise  not  specified 
above  


Total. 


tonnage. 


1 

80 

1«8 

7,500 

10,000 

5,000 


4ft,  517 


Number  of  steamboats  in  trade 5 

Number  of  sailing  vessels  in  trade 12 

Number  of  passengers  carried  In  1904 35,000 


P15. 

REMOVING  THE  WATER  HYACINTH  FROM  FLORIDA  WATERS. 

For  orimnal  condition,  project,  etc.,  see  current  summary,  page 
308,  and  Reports  of  the  Chief  of  Engineers  for  1899,  pages  1612- 
1623;  for  1901,  pages  1746-1749;  for  1903,  pages  1184-1186;  for 
1904,  pages  1712-1713. 

Under  date  of  May  31,  1904,  the  Secretary  of  War  allotted  $25,000 
from  the  emergency  river  and  harbor  act  ot  April  28,  1904,  for  con- 
tinuing the  work.  Operations  under  this  allotment  began  July  27, 
1904,  and  ceased  November  26,  owing  to  exhaustion  of  funds. 

This  work  resulted  in  the  destruction  of  an  aggregate  area  of  about 
6,977,000  square  yards  of  the  hyacinth,  using  605,833  gallons  of 
spraying  compound.  The  river  and  its  tributaries  were  practically 
cleared  of  the  plant  for  a  distance  of  20  miles  above  Palatka  and  16 
miles  below  that  place.  No  obstruction  to  navigation  was  reported 
in  other  portions  of  the  river. 

The  river  and  harbor  act  of  March  3,  1906,  appropriated  $25,000 
for  this  work,  but  provided  that  "  no  chemical  process  injurious  to 
cattle  which  may  feed  upon  the  water  hyacinth  shall  be  used."  No 
process  has  yet  been  disclosed  which  will  compare  favorably  with  the 
spraying  method,  using  a  solution  of  arsenic  and  soda.  It  has  been 
recommended  that  the  Department  of  Agriculture  undertake  such 
experiments  as  may  be  necessary  to  determine  whether  this  solution^ 
applied  in  the  customary  manner,  is  injurious  to  cattle.  Until  this 
question  has  been  decided,  no  work  is  proposed  with  the  funds  pro- 
vided in  the  last  appropriation. 

It  is  impracticable  to  determine  what  portion  of  this  project  has 
been  completed  owing  to  the  intermittent  progress  of  the  work. 
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Money  statement. 

July  1,  1904,  balance  unexpended a$27,032.65 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 


52, 032.  65 
June  30,  1905,  amount  expended  during  fiscal  year,  for  worlcs  of  Im- 
provement       20,010.62 


July  1,  1905,  balance  unexpended 26,022.03 

July  1,  1905,  outstanding  liabilities 50.00 


July  1,  1906,  balance  available 25,972.03 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  | 

1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  Jnly  1,  1905 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 

Act  Of  March  3,  1899 : 

For  construction  of  boat $25,000 

For  log  booms 1. 000 

For  operating  expenses 10,000 

Act  of  June  13,  1902 : 

For  removal  of  the  water  hyacinth  from  the  navigable  waters  of  the 
States  of  Florida,  Texas,  and  Louisiana,  $50,000;  allotted  for 
Florida  25, 000 

Emergency  river  and  harbor  act  of  April  28,  1904 25, 000 

Act  of  March  3,  1905 : 

For  removing  water  hyacinth  from  the  navigable  waters  of  Florida.    25, 000 

Total  111,  000 


jP  i6. 
DREDGE  FOR   RIVER   AND   HARBOR   IMPROVEMENTS,   FLORIDA 

See  Report  of  the  Chief  of  Engineers  for  1901,  pages  1749-1750. 

A  contract  with  the  Merrill-Stevens  Engineering  Company,  Jack- 
sonville, Fla.,  for  the  constructian  of  the  boat  (the  Fcorida)  was 
approved  July  11,  1903.  Work  began  without  delay  and  the  hull 
was  launched  April  2,  1904.  The  boat  was  received  from  the  con- 
tractors March  27,  1905,  and  began  dredging  at  Volusia  bar  April  4, 
1905.  The  work  at  that  place,  on  the  upper  St.  Johns  River  and  on 
the  OkJawaha  River  was  completed,  the  wreck  of  the  steamer  Star- 
light in  Lake  Monroe  was  removed,  and  the  boat  arrived  at  Jackson- 
ville to  prepare  for  work  on  Indian  River  on  June  29. 

Some  minor  defects  were  disclosed  during  the  working  trial.  These 
were  remedied  by  the  builders  and  the  boat  was  accepted,  and  final 
payment  was  made  on  June  8,  1905. 

The  work  of  the  boat  has  been  very  satisfactory  and  it  is  believed 
that  it  will  answer  the  purpose  for  which  it  was  designed  in  every 
way  desired. 

« Includes  |25,000  from  emergency  river  and  harbor  act  of  April  28,  1904. 
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Money  statement. 

July  1,  1904,  balance  unexpended $51,729.53 

June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of 
improvement 51,  729. 53 


APPROPRIATIONS. 

Act  of  March  3,  1899 $35,000 

Act  of  June  13,  1902 35,000 

Total 70,000 


CONTBACT    IN    FORCE    DURING   THE    FISCAL   YEAR. 

Contractor:  Merrill- Stevens  Engineering  Company. 

Work  :  Construction  of  combined  dredge  and  snag  boat 

Date :  May  20,  1903. 

Approved :  July  11,  1903. 

Date  of  beginning :  September  16,  1903. 

Date  of  completion :  September  16,  1904. 

Amount:  $61,404.50. 


P   17. 

REMOVING  SUNKEN  VESSELS  OR  CRAIiT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

The  wreck  of  the  steamer  Starlight  in  Lake  Monroe,  Florida,  was 
removed  May  12  to  15,  1905,  by  the  U.  S.  dredge  and  snag  boat 
Florida.  The  wreck  was  removed  to  a  depth  of  6  feet  and  more 
below  extreme  low  water,  a  greater  depth  not  being  required  by  ves- 
sels navigating  those  waters.  The  Starlight  was  a  side-wheel  pas- 
senger steamer,  wooden  hull,  135  feet  long,  22  feet  beam,  and  5  feet 
deep.  In  1877  the  boat  caught  fire  at  Sanford,  on  Lake  Monroe,  and, 
after  burning  to  the  water's  edge,  drifted  out  into  the  lake  and  sank 
at  a  point  NE.  ^  N.  three- fourths  otm  mile  from  the  present  Clyde 
wharf. 

On  June  15,  1905,  bids  were  opened  for  the  removal  of  the  wrecks 
Ridgewood  and  Commodore  Bar^n^y^  in  St.  Johns  River.  Florida. 
The  lowest  bid  received  w-as  that  of  Charles  W.  Johnston,  of  Lewes, 
Del.,  the  amount  being  $2,490.  On  June  29  contract  was  sent  to  the 
bidder  for  signature.  *" 

The  Ridgewood  was  a  two-masted  schooner,  180  tons  burden,  130 
feet  long,  and  35  feet  beam.  The  schooner  caught  fire  in  the  summer 
of  1901,  when  about  half  loaded  with  lumber,  at  what  is  now  known 
as  McGuire's  mill.  The  vessel  was  cut  adrift  and  finally  lodged 
against  the  remains  of  an  old  wharf  about  three-fourths  of  a  mile 
below  the  mill. 

The  Commodore  Barney  was  a  side-wheel,  double-end,  ferryboat 
of  838  gross  tons,  143.6  feet  long,  33.9  feet  beam,  and  12.2  feet  draft. 
She  was  launched  in  1859.  She  sank  in  the  slip  at  Jacksonville, 
Fla.,  in  October,  1901,  and  was  raised  and  suspended  in  slings.  In 
this  position  the  upper  work  was  cut  away  to  the  deck,  the  guards 
trimmed  away  to  the  hull,  and  all  machinery  excepting  the  boiler 
removed.  She  was  then  taken  to  the  south  side  of  the  river,  where 
the  slings  parted  and  the  boat  settled  to  the  bottom  in  about  17  feet 
of  water  500  feet  below  the  Florida  East  Coast  Railway  bridge. 
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IMPROVEMENT   OF  RIVERS   AND   HARBORS   IN   WESTERN   GEORGIA 
AND  FLORIDA  AND  IN  EASTERN  ALABABfA. 


REPORT  OP  CAPT.  J,  B.  CAVANAVOH,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Carrabelle  Bar  and  Harbor,  Florida. 

2.  Apalachicola  Bay,  Florida. 

3.  Apalachicola  River,  the  Cut-off,  and 

Chipola  River,  Florida. 

4.  Flint  River,  Georgia. 

5.  Chattahoochee   River,   Georgia   and 

Alabama. 

G.  Cboctawhatchee  River,  Florida  and 
Alabama. 

7.  Holmes  River,  Florida,  from  Ver- 
non to  its  mouth. 

&  Blackwater  River,  Florida. 

9.  Pensacola  Harbor.  Florida. 


10.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

11.  Alabama  River,  Alabama. 

12.  Coosa,  Oostenaula,  and  Coosawattee 

rivers,  Georgia  and  Alabama. 

13.  Operating  and  care  of  onnnls  and 

other  works  of  navigation  on 
Coosa  River,  Georgia  and  Ala- 
bama. 

14.  Removing  sunlcen  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


SURVEY. 

15.  Coosa  and  Alabama  rivers,  Georgia  and  Alabama. 


United  States  Engineer  Office, 

Montgomery^  Ala.,,  July  20^  1905. 
General  :  I  have  the  honor  to  forward  herewith    ♦     ♦     ♦     annual 
reports  of  the  river  and  harbor  works  under  my  charge    ♦     ♦     ♦     for 
the  fiscal  year  ending  June  30, 1905. 

Very  respectfully,  your  obedient  servant, 

J.  B.  Cavanaugh, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers;  U.S.  A. 
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Q  I. 

IMPROVEMENT  OF  EAST  PASS  CARRABEIXB  BAR  AND  HARBOR, 

FLORIDA. 

A  description  of  the  locality,  its  original  condition,  the  projects  for 
improvement,  the  recommendations  resulting  from  recent  examina- 
tions and  surveys,  and  the  present  condition  of  the  channel  across 
the  bar  at  the  river  mouth  and  at  East  Pass  are  stated  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  page  310. 

Work  done  prior  to  June  30,  1900,  will  be  found  described  on  pages 
2088-2089,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS   DURING   THE   FISCAL  YEAR  ENDING   JUNE   30,   1905. 

Under  contract  with  Rittenhouse  Moore,  entered  into  October  1, 
1903,  dredging  at  East  Pass  was  commenced  August  8,  1904,  and 
completed  September  9,  1904;  60,080  cubic  yards  of  material  were 
removed,  at  30  cents  per  cubic  yard,  38,480  cubic  yards  from  the  outer 
bar,  which  was  deepened  from  17  to  20  feet,  and  21,600  cubic  yards 
from  the  inner  bar,  which  was  deepened  from  16.5  to  17.5  feet.  The 
actual  increase  in  available  depth  was  nearly  2  feet,  as  a  tortuous 
channel  around  the  inner  bar  has  a  depth  of  about  19  feet  and  is 
used  for  the  deepest  draft  vessels. 

Under  an  allotment  of  $7,500,  made  June  25,  1904,  from  the  appro- 
priation for  emergencies  in  river  and  harbor  works,  act  of  June  13, 
1902,  proposals  were  invited  for  redredging  the  channel  across  the 
bar  at  the  mouth  of  Carrabelle  River  on  July  5,  1904,  and  contract 
entered  into  August  9,  1904,  with  Charles  Vif.  Eaton  for  doing  the 
work,  at  24  cents  per  cubic  yard.  On  November  14,  1904,  an  addi- 
tional allotment  of  $5,000  was  made  from  the  appropriation  for 
emergencies  in  river  and  harbor  works,  act  of  April  28,  1904,  and 
supplemental  articles  of  agreement  entered  into  November  26,  1904, 
with  Mr.  Eaton  to  do  the  additional  work  at  the  same  price.  Under 
this  contract,  work  was  commenced  October  15,  1904,  and  completed 
February  15, 1905, 46,681  cubic  yards  of  material  being  removed,  com- 
pleting tne  channel  to  a  width  of  80  feet  and  a  minimum  depth  of  8  feet. 
At  points  where  fill  from  storm  quarter  may  be  expected,  the  depth 
was  made  1  to  2  feet  greater,  the  average  depth  being  over  9  feet. 

RECOMMENDATIONS   AND   ESTIMATES. 

The  completion  of  work  upon  the  bar  at  the  river  mouth  and  the 
deepening  of  East  Pass  are  important  to  both  present  and  prospective 
commerce.  The  vessels  now  touching  at  Carrabelle  and  the  tugs  used 
in  lightering  between  Carrabelle  and  St.  George  anchorage  find  the 
narrow,  shallow  channel  very  difficult  of  navigation,  and  relief  is 
badly  needed.  The  increased  depth  of  water  through  East  Pass  will 
secure  much  better  rates  of  freight  and  insurance  for  the  commerce 
now  using  Carrabelle  Harbor,  and  much  better  inducements  will  be 
offered  to  prospective  commerce.  I  am  informed  that  the  better  rail- 
road facilities  recently  secured  and  the  very  favorable  railroad  rates 
that  have  been  offered  wnll  insure  a  largely  increased  commerce  as  a 
result  of  the  improvement  of  the  harbor  and  channel. 
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The  channel  across  the  bar  at  the  mouth  of  the  river  should,  there- 
fore, be  completed  to  the  depth  of  10  feet,  with  a  width  of  100  feet 
throughout,  and  East  Pass  should  be  deepened  to  20^  feet,  as  contem- 
plated in  the  approved  project. 

It  is  proposed  to  expena  the  balance  available  in  redredffing  the 
channel  across  the  bar  at  the  mouth  of  Carrabelle  River  to  a  aepth  of 
10  feet  and  as  near  the  projected  width  as  funds  i>ermitj  the  work  to 
be  done  by  contract,  and  to  apply  the  additional  appropriation  recom- 
mended to  deepening  East  ^ass  and  to  dredging  and  maintaining  a 
channel  across  the  bar  at  the  mouth  of  the  Carra^Ue  River  to  the  fiill 
projected  width  and  depth. 

Money  statement. 

July  1,  1904,  balance  unexpended $26,804.54 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1905.     15, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 5, 000. 00 

46,  804.  r>4 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  woi*8  of  improvement $18,000.00 

For  maintenance  of  improvement 13,694.97 

31,694.97 


July  1,  1905,  balance  unexpended 15, 109.  57 

July  1,  1905,  outstanding  liabilities 37.20 


July  1,  1905,  balance  available 15,072.37 


Amount  (estimated)  required  for  completion  of  existing  project 45,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $45,000.00 

For  maintenance  of  improvement 7, 500. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


52, 500. 00 


APPBOPRIATIONS. 


June  3,  1896 $10,000.00 

March  3,  1899 10,000.00 

June  6,  1900  (allotment)  -_      1, 704. 08 

June  13,  1902 20,000.00 

June   13,    1902    (allotment 
made  June  25,  1904) 7,500.00 


April   28,   1904    (allotment 

made  November  4, 1904 )  _    $5, 000. 00 
March  3,  1905 15.000.00 


Total 69,  204.  08 


Q2. 

IMPROVEMENT  OF  HARBOR  AT  APALACHICOLA  BAY,   FLORIDA. 

A  description  of  this  locality,  its  original  and  present  conditions, 
and  the  project  for  improvement  are  given  in  the  Annual  Report  of 
the  Chief  of  En^neers  for  1905,  page  311. 

Work  done  prior  to  June  30,  1903,  is  described  in  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1900,  pages  2092-2095,  and  1903, 
pages  1209-1210. 
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Under  contract  with  Rittenhouse  Moore,  entered  into  October  1, 
1903,  dredging  at  West  Pass  was  commenced  September  12, 1904,  and 
completed  November  10,  1904.  Sixty  thousand  and  twenty  cubic 
yards  of  material  were  removed,  all  from  the  outer  bar,  which  was 
deepened  from  13  to  16  feet  at  mean  low  water,  this  limiting  depth 
being  confined  to  the  crest  of  the  bar.  No  benefit  to  commerce  re- 
sulted from  this  work,  due  to  the  fact  that  the  depth  obtained  was 
not  sufficient  to  enable  vessels  to  use  this  entrance. 

Under  an  allotment  of  $12,500,  made  May  31,  1904,  from  the 
appropriation  for  emergencies  in  river  and  harbor  works,  act  of 
April  28,  1904,  proposals  were  invited  on  July  5,  1904,  and  contract 
entered  into  August  9,  1904,  with  Charles  W.  Eaton  for  redredgiag 
the  channel  across  the  bar  at  the  mouth  of  the  Apalachicola  River, 
at  24  cents  per  cubic  yard.  On  September  14,  1904,  an  additional 
allotment  of  $5,000  was  made  from  the  same  appropriation  for  com- 
pleting the  work,  and  supplemental  articles  of  agreement  were  en- 
tered into  with  Mr.  Eaton  on  September  15,  1904,  to  do  the  addi- 
tional work  required,  at  the  price  of  22  cents  per  cubic  yard.  Under 
this  contract  work  was  commenced  August  17,  1904,  and  completed 
October  12,  1904.  Sixty-eight  thousand  cubic  yards  of  material 
were  removed,  completing  tne  channel  to  a  width  of  80  feet  and 
minimum  depth  of  9  feet  at  mean  low  water. 

RECOMMENDATIONS    AND   ESTIMATES. 

The  existing  commerce  of  Apalachicola  requires  that  the  West 
Pass  entrance  be  opened  and  a  good  barge  channel  connect  West  Pass 
anchorage  with  the  city,  and  that  these  channels  be  maintained.  As 
a  revision  of  the  present  project  is  under  consideration,  the  recom- 
mendations and  estimates  have  been  restricted  for  the  present  to 
these  minimum  requirements. 

The  appropriations  thus  far  made  have  been  insufficient  and  have 
all  been  practically  absorbed  in  maintenance,  the  work  accomplished 
on  the  aclopted  project  not  exceeding  $20,000  in  amount. 

It  is  proposed  to  expend  the  balance  available  in  dredging  the 
channel  across  the  bar  at  West  Pass  entrance  to  Apalachicola  Bay 
and  Link  channel  and  to  apply  the  additional  appropriation  recom- 
mended to  completing  and  maintaining  this  channel  and  to  dredging 
the  channel  at  the  mouth  of  the  Apalachicola  River  to  a  width  not 
less  than  100  feet  and  a  depth  not  less  than  10  feet  at  mean  low  water. 

Money  statement. 

July  1,  1901,  balance  unexpende<l $31,809.85 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     40, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 5,000.00 

76, 899. 85 
June  30,  1905.  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 36,  786. 17 

July  1,  1905,  balance  unexpended 40,113.68 

July  1,  1905,  outstanding  liabilities 43.30 

July  1,  1905,  balance  available 40,070.38 
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Amount  (estimated)  required  for  completion  of  existing  project $300,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexi)ended  July  1,  1905 : 

For  works  of  improvement $40,000.00 

For  maintenance  of  Improvement 35,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


75, 000. 00 


AFPBOPBIATIONS. 

March  2,  1833 $8,700 

July  4,   1836 10,000 

March  3,  1839 : 9,900 

$28,600 

June  14,  1880 10,000 

March  3,  1881 10,000 

August  2.  1882 25,000 

July  5,  1884 10,000 

Augusts,  188G 12,000 

August  11,  1888 20.000 

September  19,  1890 20,000 

July  13.  1802 20,000 

August  18,  1894 15,000 

June  3,  1896 12,000 

March  3.  1898i 20,000 

Juue  13,  1902 40.000 

April  28,  190#  (allotment) 12,500 

April  28,  190#  (allotment) 5,000 

March  3,  1905 40,000 

117,500 

Total  300,100 


COUMEBCIAI.    STATISTICS    FOR    PORT    OF    APAI^CHICOLA,    FLA.,    FROM    JULY    1,    1904, 

TO  JUNE  30,   1905. 

Exports  to  foreign  ports $203,347 

Exports  to  coastwise  ports 491,250 

Total 694,507 


YeBBeto  entered  from— 

Foreign  ports  .->. 

OoastwlBe  ports 

Total....: 

y  eeaeb  cleared  f or— 

Foreign  ports 

Ooestwifle  ports 

Total 

VeflBeb  engaged  in  traffic  of  the  port 

Bteam 

8aa 

Total 


Nnmber. 

Tons. 

47 
17 

21,121 
10,:ir6 

88 
42 

31,496 

16,989 
20,811 

80 

37,800 

25 
29 

1,540 
344 

54 

1,884 

Amoant  of  fees,  dues,  and  duties  paid  during  the  year,  $1,236.87. 
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Freight  carried. 


Articles. 


Lumber feetB.  U. 


Qnaatity. 


ao,  388,662 


TalTie. 


9694,507 


The  figures  given   above  do  not   include  anything  shipped  or  received   bj 
vessels  which  do  not  enter  and  clear  at  the  custom-house. 


Q3. 

IMPROVEMENT   OF   APALACHICOLA   RIVER,   THE   CUT-OFF,   AND 
CHIPOLA  RIVER,  FLORIDA. 

(a)     APALACHICOLA    RIVER,    THE    CUT-OFF,    AND    LOWER    CHIPOLA    RIVER. 

Description  of  this  river,  statement  of  project  for  its  improve- 
ment, and  facts  concerning  its  original  and  present  conditions  are 
given  in  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  313. 

A  complete  synopsis  of  work  done  upon  the  river  from  January  1, 
1875,  to  June  30,  1895,  may  be  found  in  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  pages  1348-1350.  Work  from  June  30,  1895, 
to  June  30,  1903,  is  described  in  Annual  Reports  of  the  Chief  of 
Engineers  for  1900,  pages  2096-2097;  for  1901,  pages  1769-1771; 
for  1903,  page  1212,  and  for  1904,  pages  1766-1767. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,   1905. 

The  snag  boat  and  dipper  dredge  belonging  to  the  Chattahoochee 
River  were  employed  on  this  improvement  during  a  part  of  the 
low -water  season,  and  the  following  work  was  done: 

Snag  boat. 

Overhanging  trees  removed 2,210 

Overhanging  trees  trimmed 83 

Snags  removed  from  river 711 

Bushes  cut   (estimated) 5,639 

Logs  removed  from  river .^ 3<i 

Logs  removed  from  bank 374 

Stumps  removed  from  river 1,033 

Stumps  on  banlt  <Jut  level 254 

At  a  cost  of  $2,400. 

Dredge, 

22,894  cubic  yards  of  sand,  mud,  and  gravel  were  dredged  at  a  cost  of  |>l,3oO. 
or  approximately,  6  events  per  cubic  yard. 

The  result  of  this  work  has  been  to  keep  the  Apalachicola  River 
free  from  obstructions  and  to  widen  and  thus  materially  improve  the 
channel  through  the  Cut-off  and  Lee  Slough,  so  that  steamers  can  now 
use  the  channel  through  the  Cut-off,  Lee  Slough,  and  lower  Chipola 
River  upstream  as  well  as  on  the  down  trip.  No  increase  in  depth 
has  been  secured,  but  Lee  Slough  and  part  of  the  Cut-off  have  been 
widened  to  at  least  60  feet 
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BE00MMENDATI0N8   AND  ESTIMATES. 

The  Apalachicola  River  requires  the  removal  of  the  annual  accu- 
mulation of  logs,  snags,  and  overhanging  trees  and  the  deepening  and 
maintenance  of  the  channel  across  the  bar  at  Blountstown.  The 
Cut-off,  Lee  Slough,  and  lower  Chipola  River  require  the  removal 
of  obstructions  and  dredging,  particularly  at  the  sharp  bends  and 
narrow  places,  as  it  is  thought  that  the  slough  will  eventually  become 
the  main  river,  and  as  there  are  no  important  landings  on  the  old 
river  in  this  section  it  would  be  advisable  to  aid  this  change. 

The  upper  Chipola  River,  now  made  part  of  this  improvement, 
requires  the  removal  of  snags,  logs,  overhanging  trees,  and  cypress 
trees  and  stumps  between  Look  and  Tremble  shoal  and  the  foot 
of  the  Dead  Lakes  at  the  lower  Chipola  River,  and  the  dredging  of  a 
channel  through  the  mud  bar  at  Sister  Islands.  This  work  will  open 
up  a  waterway  from  the  Apalachicola  River  system  to  Look  and 
Tremble  shoal,  about  46  miles  below  Marianna.  To  extend  the 
improvement  farther  would  require  the  construction  of  at  least  one 
lock  and  dam  and  very  expensive  channel  work  over  rock  shoals, 
therefore  no  further  work  than  above  outlined  is  recommended,  as  the 
river  has  already  been  cleaned  of  snags  above  Look  and  Tremble  shoal, 
and  in  high  stages  barges  can  bring  down  freight  from  Marianna  to 
the  shoal  and  then  transfer  it. 

It  is  proposed  to  apply  the  available  funds  and  the  additional 
appropriations  recommended  to  the  maintenance  of  the  improved 
portions  of  the  system  of  rivers,  to  dredging  at  Blountstown,  and  in 
the  Cut-Off,  Lee  Slough,  and  lower  Chipola  River,  and  to  the 
removal  of  obstructions  from  the  channel  of  the  upper  Chipola 
River  through  the  Dead  Lakes. 

Money  statement. 

July  1,  1904.  balance  unexpended . $3,  750. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     12, 000.  00 


15,  750. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 3,750.00 


July  1,  1905,  balance  unexpended 12,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 42,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $10,000.00 

For  maintenance  of  improvement 8, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


18, 000. 00 
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APPROPRIATIONS. 


May  23,   1828 |3,000 

April  23,   1830 2,000 

March  2,  1831 8,000 

June  23,  1874 10,000 

March  3,  1875 10,000 

June  18,  1878 8,000 

March  3.  1879 5,000 

June  14,  1880 2,000 

March  3,  1881 1,500 

August  2,  1882 2,000 

July  5,  1884 1,000 

August  5,  1886 1,000 

August  11,  1888 2,000 


September  19,  1890 |2,000 

July  13,  1892 5,000 

August  18,  1894 5.000 

June  3.  1896 5.000 

March  3,  1899 3,000 

June  6,  1900   (allotment  from 

emergency    act) 1,500 

June  13,  1902 6,000 

June  13.  1902  (allotinent  made 

May  31,  1904) 3,750 

March  3,  1905 •12,000 

Total 98,750 


COMMEBCIAI.  STATISTICS. 

The  commerce  on  this  rlrer  is  chiefly  cotton,  naval  stores,  general  merchandise, 
saw  logs,  and  timber  for  exix)rt.  This  river  runs  through  a  section  of  country 
where  there  are  no  railroads,  and  the  country  bordering  upon  it  depends  largely 
on  the  steamboats  for  transi)ortation  of  products  and  supplies.  There  is  also 
a  large  passenger  traflic  on  the  river. 

Reference  is  made  to  reports  on  the  Flint  and  upper  Ghipola  rivers  for 
detailed  statistics. 


(b)  upper  CHIPOLA  river,  FLORIDA,  FROM  MARIANNA  TO  ITS  MOUTH. 

Description  of  this  river  and  statements  of  its  past  and  present 
conditions  and  of  the  project  are  given  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  page  314. 

The  work  done  is  described  on  pages  2099-2100,  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  and  on  page  1768  for  1904. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1905, 
and  recommendations  and  estimates  will  be  found  m  the  report  of 
the  Apalachicola  River,  with  which  this  improvement  has  been 
combined. 


APPBOPRIATIONS. 

March  3,  1899 $5,000 

June  13,  1902 2,000 

Total 7,000 


COMMERCIAL   STATISTICS. 

Statement  of  husineas  done  during  the  past  fiscal  year  on  the  upper  Chipola 
River  and  Dead  Lakes,  Florida,  by  the  ChipoH  Barge  Company. 


i  Regrls- 
Name  and  deacriptlon.          tered 
tonnage. 

Draft. 

Number  of  round  trips, 
and  between  what  places. 

Ptaien. 

Light. 

Loaded. 

gers. 

Feet. 
8 

Feet. 
4 

8 

62,  mouth  of  Dead  Lakes 

to  steel  bridge. 
do 

Annie  M.  (tug  and  barges)  . .             13 

100 

a  Includes  $4,000  allotted  for  upper  Chipola  River. 
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Freight  carried. 


•                                  Articles. 

*fe5r"- 

Tons. 

Cotton 

bales.. 

10 

60 

2,000 

2,600 

m 

1,000 
2,600 

8,000 

8,000 

700 

50 

50 

1,600 

200 

10,000 

1,800 

25 

1,000 

120 

120 

1,200 

1,000 

125 

200,000 

200,000 

f 

Cbttonseed 

mi^lm 

Cdtton-eeed  meal 

do.... 

100 

do.... 

260. 

Oata 

do.... 

80« 

Com  - _ 

do.... 

85 

Hny 

bales.. 

125 

Wool 

:.: :.do!.:. 

i 

Borfn  

barrels.. 

1,600 
600 

Tarpontine 

.do".. 

Flodr 

do... 

70 

^nR^r  , ,       do 

8 

SSSS^ 

do.... 

12 

Ties 

bundles  . 

18 

General  mlsceDaneoQS 

Lfnmber . 

.;;:::::::::::;:..::!^!?}St: 

20 
20 

ProYisiona  (case  goods) 

Coffee  ...  .- 

:■..:;;•.•;.-.::. ."^S§S:: 

90 
2 

Com  meal 

do.... 

60 

Baoon,  smoked  and  dry  salted 

boxes.. 

sacks.. 

20 
12 

Lsrd..:::. .::::::: "".;:....;..:..::: ;..::::::". 

,.  ,      ,, i)ackagMi.. 

80 

Soap 

T.. .boxes.. 

60 

K«U 

kegs.. 

7 

ffliinffles 

, .  number. . 

200 

mSeH:.:: :;...: ;............;......:.:..;....::: 

do 

600 

Total 

8, 055 

' 

Estimated  value  of  above  fteigbts  (in  round  numbers) |I218, 000 

150  rafts  of  saw  logs,  valued  at 52,500 


Total 270,500 


Q4- 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

For  previous  history,  statement  of  project,  and  present  conditions 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905.  page  316. 

For  a  detailed  account  of  past  operations  see  Annual  Keports  of  the 
Chief  of  Engineers  for  1900,  pages  2102-2103;  1901,  pages  1773-1775; 
1903,  page  1215,  and  1904,  page  1770. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

Operations  during  the  fiscal  year,  except  for  a  few  days  in  June, 
have  been  confined  to  the  section  of  river  between  Albany,  Ga.,  and 
Newtony  Ga.,  and  have  resulted  in  the  completion  of  a  channel  60 
feet  wide  and  3  feet  deep  at  low  water  throughout  this  section. 

In  future,  work  will  be  confined  to  the  section  between  Bainbridge, 
6a.,  and  Newton,  Ga.,  until  a  similar  channel  has  been  secured  in  this 
section. 

It  is  estimated  that  the  project  is  about  one-half  completed. 


ENO  1905  M- 


-84: 
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The  actual  work  done  during  the  year  is  as  follows : 

Rock  excavation, 

Albany  shoals cubic  yards —  481 

Mascot  Bend do 56 

Tea  Cup  shoals do 259 

Ferguson  shoals do 254 

Nigger  Head  shoals do 1, 139 

Red  Bluff  Rapids do 68 

Mingos    Island do 12 

Between  Tea  Cup  and  Keatons do 77 

Keatons  shoals bowlders —  18 

At  a  cost  of  ^,152. 

Snags  removed number__         86 

lx>gH   removed do 94 

Care  and  preservation  of  plant 

At  a  cost  of  $655. 

RECX)MMENDATION8  AND  ESTIMATES. 

It  is  recommended  that  for  the  present  work  be  confined  to  the  river 
below  Newton,  Ga.,  and  include  the  enlargement  of  channels  through 
rock  reefs  and  the  removal  of  bowlders  between  Newton  and  Bain- 
bridge ;  the  removal  of  isolated  bowlders  below  Bainbridge,  and  such 
snagging  operations  as  may  be  required  for  maintenance. 

For  rapid  and  economical  work  a  suitable  dipper  dredge  is  required 
in  connection  with  the  drilling  barge  for  removing  the  olasted  rock, 
«nd  as  none  is  available  one  sliould  be  constructed. 

It  is  proposed  to  expend  the  funds  now  on  hand  in  continuing  work 
with  the  drilling  barge  between  Newton  and  Bainbridge,  and  to  apply 
the  funds  recommended  as  follows: 

Removing  bowlders  below  Bainbridge $4,000 

Construction  of  dredge 9,000 

Channel  work  bet\%'een  Newton  and  Bainbridge 15,000 

For  maintenance,  snagging,  etc 2,000 


Total 30.000 

Money  statement 

July  1,  1904,  balance  unexpended $6,558.66 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_'    20, 000. 00 


26,  558.  66 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $4,000.00 

For  maintenance  of  improvement 1, 269.  65 

5, 260.  65 


July  1,  1905,  balance  unexpended 21,289.01 

July  1,  1905,  outstanding  liabilities 1,195.47 


July  1,  1905,  balance  available 20, 093. 54 


Amount  (estimated)  required  for  completion  of  existing  project 73, 000. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $28,000.00 

For  maintenance  of  Improvement 2,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


30,000.00 
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APPBOPBIATIONS. 


June  23.  1874 1 

March  3,  1875 l$18,000 

August  14,  1876 J 

June  18,  1878 10,000 

March  3,  1879 7,000 

June  14,  1880 20,000 

March  3,  1881 15,000 

August  2,  1882 25,000 

July  5,  1884 20,000 

August  5,  1886 20,000 


August  11,  1888 $20,000 

September  19,  1890 20,000 

July  13,  1892 15,000 

August  18,  1894 8,000 

June  3,  1896 8,000 

March  3,  1899 5,000 

June  13,  1902 25,000 

March  3,  1905 20,000 

Total 256,000 


'    COMMERCIAL   STATISTICS. 

The  commerce  of  this  stream  is  principally  cotton,  naval  stores,  and  lumber. 
There  are  great  quantities  of  fine  timber  along  the  banks  of  the  river,  mainly 
pine,  cypress,  and  hardwood. 

When  the  river  is  made  navigable  from  Albany  to  Bainbridge  the  entire  year 
it  will  greatly  benefit  these  industries  and  new  ones  will  spring  up  along  the 
river. 

Statement  of  business  done  by  steamboats  on  the  Flint  River,  Georgia,  com- 
piled from  information  furnished  by  the  ofllcers  of  the  Thronateeska  Navigation 
Company  and  others  interested : 


Stem- wheel  steamboats. 


John  B.  Sharpe. 
Forest 


Beipis-  Draft. 

tered 

tonnage.    Light.  '  Loaded. 


56 


Inches. 
U 


18 


Inches. 
86 


86 


Round 
trips. 


Between- 


I 


2S&    Newton,    Bainbridge,  Albany, 

I     and  Chattahoochee. 
166    Newton  and  Albany. 


Freight  carried. 


Articles. 

Quan- 
tity. 

Tons. 

Ck>tton 

bales.- 

8,600 

2,140 

8,100 

8,200 

2,160 

2,160 

8,100 

100,500 

3,720 

8,200 

1,150 

600 

2,100 

710 

600 

250 

10 

104,000 

150 

2,550 

1,150 

8,100 

2,000 

450 

800 

300 

1,200 

700,000 

20,000 

875 

Gotten  seed    .               

.    ..sacks 

134 

Cotton-seed  meal 

do— . 

810 

Fartf1i?^rfi                                                 

;;     :::  ...do 

820 

Oats 

do.... 

216 

Com 

do... 

108 

TUy 

bales.. 

150 

Bn^ff 

barrels 

25,125 

Turpentine : 

do.... 

744 

Flour          

.      .                .                do 

320 

Sniear 

do...- 

164 

.do 

125 

Bwririnfir . . 

rolls- 

62 

Ties  ....              

bundles 

18 

General  miscellaneous 

HMak  and  skins 

packages.. 

60 
50 

Livestock 

head.- 

8 

Jjumber  .                 

feet 

104 

Staves 

15 

Provisions  (case  goods) 

Coffee 

^^to" 

256 
96 

Com  meal 

do.... 

156 

Bacon,  smoked  and  D.  S 

Salt 

boxes.. 

sacks.. 

836 
56 

lArd 

„     . .  paokagn? 

7 

Soap 

boxes  - . 

20 

Nftife                            ,             

kegs. 

120 

nnmhAr 

350 

Brick 

...        do. 

600 

; 

Total 

30,792 
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Estimated  value  of  above  freight  rates  (in  round  numbers),  |1,539,600. 

Between  Bainbridge,  Ga.,  and  tbe  mouth  of  the  river  the  stream  is  used,  for 
the  steamers  plying  the  Chatta]x>ochee  and  Apalachicola  rivers,  and  for  the 
commerce  of  this  entire  system  reference  is  made  to  tlie  following  tables : 


Stern-wheel 

Regis- 
tered 
tonnage. 

Draft. 

Ronnd 

trips. 

rnnnf  fi 

steamboats. 

Light. 

Loaded. 

Between-                       ^^ 

M.W.Kelly 

Queen  City 

W.C.BracQey 

J.  W.  Hires... 

05 
150 
176 
125 
285 

18 
24 
20 
20 
80 

Inch^. 
54 

48 
48 
48 
72 

20 
85 
17 
74 
154 

do 

2,680 
3,380 

.  .    do 

860 

do 

&,313 

Gtertarnde .... 

Apalachioola  and  Biyer  Jnnc- 

18,110 

Freight  carried. 


Articles. 

Quantity. 

Tozis. 

Cotton 

bales.. 

10,005 

65,217 

10.180 

52,865 

18,880 

80,290 

25,810 

6,020 

188,848 

125 

800 

621,000 

168,422 

2,085,000 

687  000 

S,5Q1 

Cottonseed 

sacks.. 

i:!® 

Cotton-seed  meal 

do.... 

G06 

Fertilizers 

do.... 

5,23S 

Or&in .. 

do.... 

1^840 

Bosin.-- 

barrels. 

20,070 

Turpentine a 

do 

6.460 

uoia^ :::::!:::;:.::: 

do-... 

1,506 

Gener^  miscellaneous 

TNKTkaffm 

82,287 

HidMandAlrina .. 

.............v!:.^E7:.. 

'6 

Livestock 

.head.. 

125 

Lumber 

feet.. 

1,842 

Provisions  (case  goods) 

Bhinsles 

packures.. 

, . .  number.. 

20,087 
20,860 

Brief ........::...:.::: 

do.-.. 

1,717 

Total 

117,757 

Estimated  value  of  above  freights  (in  round  numbers),  $10,657,000. 

In  addition  to  the  above  large  quantities  of  timber  are  carried  down  these 
streams  in  rafts  to  sawmills  at  Apalachicola  and  Carrabeile,  Fla.,  for  which  no 
value  is  given,  as  there  seems  to  be  no  record  of  the  amount  of  this  timber,  but 
Its  value  is  included  in  the  general  value  of  the  commerce  reported  for  Apalachi- 
cola and  Carrabeile,  Fla. 


Q  5. 

IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND 

ALABAMA. 

For  description  and  statements  of  project,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1905,  page  317.  For  detailed  statements 
of  past  operations,  see  Annual  Reports  of  the  Chief  of  Engineers  as 
follows:  1898,  pages  1388-1390;  1900,  pages  2107-2108;  1901,  pages 
1775-1777;  1902,  pages  1263-1264;  1903,  pages  1218-1219;  1901, 
pages  1773-1774. 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDING   JUNE   30,  1905. 

The  jetty  system  immediately  below  Columbus  was  repaired  and 
extended  down  the  river  to  the  Mound,  7  miles  below  Columbus. 
Jetties  were  also  started  at  Jennys  Island  and  Abercrombies  bar  to 
maintain  the  dredged  channels.    Channels  4  to  5  feet  deep  and  about 
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100  feet  wide  were  dredged  at  the  city  wharf,  Cohimbus;  at  Jennys 
Island,  Abercrombies,  Woolfolks  and  just  above,  Broken  Arrow, 
Indian  Mound,  Snake  shoals,  and  Chambers  Landing.  The  jetties 
are  of  the  type  described  in  the  last  annual  report  and,  in  dredging, 
all  material  removed  has  been  deposited  in  the  oed  of  the  river,  where 
it  is  proposed  to  hold  it  in  place  with  the  jetties. 

The  following  is  a  detailed  statement  of  the  season's  work : 

OTerhangiiig  trees  removed 900 

Overhanging  trees  trimmed 48 

rx>gs  removed  from  river 30 

Liogs  removed  from  bank 27 

Stumps  on  tmnk  cut  level 10 

Snags  removed  from  river 934 

At  a  cost  of  $5,038.99. 

Dredging  120,134  cubic  yards  of  sand  and  gravel,  at  a  cost  of 
$11,141.24,  or  approximately  0.09J  cents  per  cubic  yard. 

Constructing  9,191  linear  feet  of  jetty  and  repairing  790  feet,  at  a 
cost  of  $25,157.41,  or  approximately  $2.50  per  linear  foot  for  new 
work. 

Other  expenditures  for  office  and  incidentals  amounted  to  $4,079.17. 

Two  pile-driver  barges  were  built  and  equipped  by  hired  labor,  at 
a  cost  of  $854. 

RECOMMENDATIONS   AND   ESTIMATES. 

In  addition  to  work  for  which  funds  have  already  been  provided, 
the  following  is  of  immediate  importance  and  is  recommended : 

Works  of  regulation  are  required  at  the  following  places  where  the 
river  has  excessive  width,  viz:  Jennys  Island,  Mound  bar,  Aber- 
crombies  bar,  Woolfolks  Bend,  Slick  bluff,  Shell  Creek,  Gunboat 
shoals,  Francis  Bend,  and  Smiths  Bend,  and  in  most  of  these  places 
these  works  should  be  assisted  by  dredging;  rock  and  marl  reefs 
should  be  removed  at  Slick  bluff.  Rock  Island,  Kings  rock,  and 
other  less  important  points. 

The  river  should  be  maintained  clear  of  snags  and  other  similar 
obstructions  at  all  times. 

It  is  proposed  to  apply  the  available  funds  *ind  appropriations 
i^ecommended  to  repairing  and  extending  the  system  of  jetties  in  the 
Town  reach,  to  repairing  and  constructing  other  works  of  regula- 
tion where  necessary,  to  dredging,  and  to  such  other  work  as  may 
be  necessary  to  keep  the  channel  open. 

It  is  proposed  to  apply  the  additional  funds  recommended  as  fol- 
lows: 

Operating  snag  boats  Flint  and  Chattahoochee $18,000 

Operating  dipper  dredge 9,^000 

Operating  suction  dredge 9*000 

Operating  tow  boat 9, 000 

Repairs  to  worlds  of  contraction 15,000 

Building  additional  works  of  contraction 75, 000 

Removing  rock  and  marl  reefs  (drilling  and  blasting) 5,000 

Repairs  and  care  of  plant 10,000 

Total 150, 000 
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Money  statement. 

July  1,  1904,  balance  unexpended ^40,720.40 

Amount  appropiiated  by  river  and  harbor  act  approved  March  3, 1905_     75. 000. 00 

115, 720. 46 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement ^10,000.00 

For  maintenance  of  improvement 35,856.10 

45,856.10 

July  1,  1905,  balance  unexpended 69,864.36 

July  1,  1905.  outstanding  liabilities 9,259.72 

July  1,  1905,  balance  available 60,604.64 

July  1,  1905,  amount  covered  by  uncompleted  contracts 947.  03 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $80,000.00 

For  maintenance  of  improvement 70,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


150, 000.  00 


APPROPRIATIONS. 


February  24,  1835 $2,000.00 

June  23,   1874 \ 

March  3,  1875 U52,000.00 

August  14,  1876 j 

June  18.  1878 18,000.00 

March  3,  1879 15,000.00 

June  4,  1880 20,000.00 

March  3,  1881 20,000.00 

August  2,  1882 25,000.00 

July  5,  1884 35,000.00 

August  5,  1886 20,000.00 

August  11,  1888 20,000.00 

September  19,  1890 20.000.00 

July   13,   1892 20,000.00 


August  18,  1894 &$25,0C0.OO 

June  3,  1896 620,000.00 

March  3,  1899 645,000.00 

June  13,  1902 100,000.00 

Amount  of  unexpended  bal- 
ance transferred  from 
appropriation  for  Chatta- 
hooche  River,  between 
Westpoint  and  Franklin.  280.  78 

April   28.   1904    (allotment 

made  May  31,  1904) 32.050.00 

March  3,   1905 75,000.00 


Total <'564,  930.  78 


CONTRACTS  IN  FORCE. 

With  Hartley  Boiler  Works,  of  Montgomery,  Ala.,  dated  April  21,  100r> 
(emergency),  for  one  steel  boiler  delivered  at  Columbus,  Ga.,  for  $(>81.5(); 
commenced  May  21,  1905 ;  to  be  completed  thirty  days  thereafter. 

With  Wm.  Beach  Hardware  Company,  of  Columbus,  Ga.,  dated  April  24. 
1905  (emergency),  for  2,000  pounds  40  per  cent  dynamite,  at  $12.87  per  hundred 
I^ounds,  and  1,(XK)  exploders,  at  0.03^  cents  each,  delivered  at  Columbus,  Ga.,  in 
lots  of  100  pounds,  as  may  be  required,  and  completed  within  nine  mouths  of 
date  of  first  delivery. 


COMMERCIAL  STATISTICS. 

The  commerce  interested  on  this  river  Is  chiefly  cotton,  naval  stores,  and 
general  merchandise.    The  river  runs  through  a  section  of  country  where  there 


« Allotted  from  appropriations  aggregating  $70,000  for  improving  Chatta- 
hoochee and  Flint  rivers. 

ft  Does  not  include  $5,000  for  expenditure  between  Westpoint  and  Franklin. 

cQf  this  amount  $2,000  (appropriation  of  February  24,  1835)  was  carried  to 
the  surplus  fund. 
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are  but  few  railroads  (none  parallel  with  the  river),  and  the  people  depend 
largely  on  the  boats  for  their  supplies.  There  is  also  a  large  passenger  traffic 
on  the  river. 

The  commercial  statistics  for  the  Chattahoochee  River  are  so  combined  with 
those  of  the  Flint  and  Apalachlcola  and  upper  Chipola  rivers  that  a  separation 
Is  impossible,  and  reference  is  made  to  report  ui)on  Flint  and  upper  Chipola 
river  improvements  for  detailed  statistics. 

Columbus,  6a.,  at  the  head  of  navigation,  with  its  magnificent  water  power, 
is  rapidly  becoming  one  of  the  greatest  manufacturing  centers  of  the  South, 
and  with  the  completion  of  the  deep-water  harbor  projected  at  the  mouth  of 
this  system  of  rivers  the  importance  of  this  improvement  will  be  greatly 
increased. 


Q  6. 

IMPROVEMENT     OF     CHOCTAWHATCHEE     RIVER.      FLORIDA      AND 

ALABAMA. 

For  description,  statements  of  project,  and  original  and  present 
conditions  see  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page  319. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905,  BETWEEN 
NEWTON   AND   GENEVA,   ALA. 

On  this  section  work  has  been  confined  mainly  to  preparations  for 
the  coming  season's  operations,  which  will  commence  immediately 
below  Newton  and  be  carried  downstream.  A  small  barge  has  been 
constructed  and  necessary  tools  and  appliances  for  excavating  a 
channel  through  the  marl  shoals  collected.  Operations  were  com- 
menced June  14, 1905,  at  Newton,  Ala.,  and  on  June  30, 1905,  had  been 
carried  1 J  miles  down  the  river.    The  work  done  was  as  follows : 

Marl  excavated  from  channel cubic  yards__  129 

Snags  removed  from  river 4 

Fish  traps  removed  from  channel 2 

GENERAL   IMPRO\'EMENT. 

Work  has  been  confined  to  the  section  of  the  river  below  the  mouth 
of  the  Holmes  River,  no  work  being  done  above  this  point  or  upon  the 
Cypress  Top  outlet.  • 

Snagging  operations  were  commenced  August  1,  1904,  with  the 
snag  boat  Escambia  and  suspended  November  29,  190-4,  after  all  ob- 
structions had  been  removed  from  the  river  below  the  mouth  of  the 
Holmes  River.  Thirty-three  miles  of  river  were  improved,  and  the 
work  done  was  as  follows : 

Bnags  removed  from  river 1,338 

Logs  removed  from  river 855 

Stumps  removed  from  river 5 

Stumps  on  banlx  cut  level 171 

Overhanging  trees  removed 477 

Overhanging  trees  trimmed 59 

Wood  cut  by  party,  cords 15i 

At  a  cost  of  12,710.02. 
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RECOMMENDATIONS   AND   ESTIMATES^ 

With  funds  now  available  the  permanent  part  of  the  improvement 
of  the  section  of  the  river  between  Newton  and  Geneva  wUl  be  com- 
pleted, and  no  further  work  on  it  is  recommended.  As  there  is  no 
commerce  upon  this  part  of  the  river  and  none  can  reasonably  be 
looked  for,  tnis  section  has  for  years  past  been  reported  as  unworthy 
of  further  improvement.  Xo  appropriation  is  therefore  recom- 
mended, but  if  made,  as  heretofore,  it  should  be  small  and  provide 
for  maintenance  only. 

Below  Geneva  the  river  should  be  kept  clear  of  all  obstructions,  to 
provide  proper  facilities  for  the  timber  industry  and  the  growing 
commerce  on  this  river  and  its  tributary,  the  Holmes  River.  There 
are  now  four  steamers  engaged  in  this  commerce. 

The  channel  across  the  bar  at  Cypress  Top  should  be  deepened  to 
afford  proper  facilities  for  the  tugs  engaged  in  the  large  lumber  trade 
of  the  river. 

The  additional  funds  recommended  for  appropriation  are  for  the 
river  beloW  Geneva  only,  and  it  is  proposed  to  apply  them  to  removing 
obstructions  from  Geneva  to  the  mouth  and  to  maintaining  and 
deepening  the  channel  at  Cypress  Top. 

SnouW  Congress  make  any  fimds  applicable  to  the  section  aboire 
Geneva,  as  has  been  done  heretofore,  the  appropriation  recommended 
for  the  river  should  be  increased  by  an  amount  not  exceeding  $3,000 
for  maintenance  only. 

Money  statement, 

July  1.  1904,  balance  unexpended ^,  270.  70 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     10. 000. 00 


June  30, 1905,  amount  expendeil  during  fiscal  year,  for  maintenance  of 
improvement 


13, 270.  70 
3,900.72 


July  1,  1905,  balance  unexpended 9, 309,  98 

July  1,  1905,  outstanding  liabilities 559.  52 


July  1,  1905,  balance  available 8, 750. 46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1905 20, 000. 00 

Submitted  in  compliance  with  re<iulrenient8  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3,  1833 $5,000.00 

June  15,  1844 10,000.00 

June  25,  1874 5,000.00 

March  3,  1875 5,000.00 

August  4.  1876 5,000.00 

March  3,  1879 5.000.00 

June  14,  1880 7,000.00 

March  3,  1881 10,000.00 

August  2,  1882 ai8,000.00 

July  5,  1884 15,000.00 

August  5.  1886 15, 000.  00 

August  11,  1888 10,000.00 

September  19,  1890 12, 500. 00 

July  13,  1892 12,500.00 


August  18,  1894 16, 000. 00 

June  3,  1896 5,000.00 

March  3,  1899 16,000.00 

June  13,  1902 16, 000. 00 

June   13,    1902    (allotment 

made  May  31,  1904) 3,000.00 

March  3,  1905 10,000.00 


Total 191,000.  00 

Carried     to     the     surplus 
fund,  1852 2,123.38 


Balance 188,876.62 


o  Does  not  include  |2,000  allotted  for  expenditure  on  Holmes  River. 
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COMMEBCIAL    STATISTICS. 


The  commerce  of  this  stream  is  mainly  saw  logs,  timber,  naval  stores,  and 
genera]  merchandise,  the  value  of  which  for  the  fiscal  year  ending  June  30,  1905, 
U  estimated  at  $1,500,000. 


Q  7. 

IMPROVEMENT    OP   HOLMES    RIVER,    FLORIDA.    FROM    VERNON    TO 

ITS  MOUTH. 

For  descriptive  statement  of  conditions  and  project,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  page  320. 

OPERATIONS  DUBING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

With  the  snag  boat  Choctawhxitchee  the  river  was  cleared  of  ob- 
structions from  Vernon  to  its  mouth,  operations  being  carried  on 
from  August  25,  1904,  to  November  30,  1904.  The  work  done  was 
as  follows: 

Length  of  river  worked  over miles—        i^") 

Snags  removed  from  river ^i 

Logs  removed  from  river '  250 

Logs  removed  from  bank 26H 

Overhanging  trees  removed  from  river 4,712 

Overhanging  trees  trimmed 1,621 

Stomjis  removed  from  river i 16 

Bushes  cut  (estimated) 2,760 

Wood  cmt,  cords 12 

At  a  cost  of  $2,029.29. 

During  June,  1905,  work  was  commenced  upon  the  improvement  of 
Bojrntons  bar  by  works  of  contraction,  and  150  feet  of  pile  and  brush 
jetties  were  partially  constructed.  The  cost  of  this  work,  including 
repairs  to  plant  and  transfer  to  the  improvement,  was  $439.53. 

RECOMMENDATIONS  AND  ESTIMATES. 

As  a  large  and  growing  commerce  has  sprung  up  on  this  stream 
between  Vernon  and  Pensacola,  it  should  be  clearea  of  obstructions 
and  maintained  in  this  condition.  The  funds  recommended  are  to 
be  applied  to  this  work. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_    $2, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28,  1904 2, 000. 00 

4,000.00 
June  ^,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2, 468. 82 


July  1,  1905,  balance  unexpended 1,531. 18 

July  1.  1905,  outstanding  liabilities 664.02 

July  1,  1905,  balance  available 867. 16 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addixlon  to  the  balance 
unexpended  July  1,  1905 3,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1^7,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPBOPBIATIONS. 


August  2,  1882 «$2,000 

AugUHt  5,  1880 2,000 

August  11,  1888 -_ 3,000 

September  19,  1890 3,000 


April  28, 1904  (allotment) $2, 000 

March  3,  1905 2.000 


Total &U.000 


COMMERCIAL  STATISTICS. 

The  commerce  of  this  stream  consists  of  cotton,  turpentine,  rosin,  molasses, 
honey,  and  miscellaneous  articles,  which  are  carried  by  water  to  Pensacola  to 
market,. four  steamers  being  engaged  in  the  trade,  the  value  of  which  In  1905 
is  estimated  at  $500,000. 


Q  8. 

IMPROVEMENT   OF   BLACKWATER   RIVER,   FLORIDA. 

A  description  of  the  locality,  its  original  condition,  the  project  for 
improvement,  the  recommendations  resulting  from  recent  examina- 
tions, and  the  present  condition  of  the  channel  are  stated  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  1792-1797. 

Work  done  prior  to  June  30,  1900,  will  be  found  described  on 
pages  2127-2128,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

Nothing  was  done  during  the  fiscal  year. 

RECOMMENDATIONS   AND   ESTIMATES. 

The  channel  should  l)e  completed  from  Milton  to  Pensacola  Bay 
as  projected  and  then  maintained.  It  is  proposed  to  apply  the  funds 
available  and  the  appropriation  recommended  to  this  work. 

Money  statemeiit. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $10, 000.  00 
July  1.  1005,  balance  unexi)ended 10,000.00 


Amount  (estimated)  reijuired  for  completion  of  existing  project 5,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $5,000.00 

For  maintenance  of  improvement 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  sec»tIon  7  of  the  river  and  harbor  act  of  1899. 


10, 000. 00 


o  Allotted  from  appropriation  of  $20,000  for  improving  Choctawhatchee  River, 
ft  Of  this  amount  there  was  returned  to  the  Treasury  $4,839.20,  which  was 
reappropriated  by  act  of  March  3,  1899. 
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APPBOPBIATIONS. 

March  3,  1899 15,000 

March  3,  1905 10,000 

Total 15,000 


COMMERCIAL  STATISTICS. 

The  valne  of  timber  and  lumber  going  out  of  this  river  amounts  to  from 
$700,000  to  $800,000  nnnuaUy,  and  tbe  manufactured  product  of  tbe  sash  factory 
at  Bagdad  is  from  $25,000  to  $35,000.  In  addition  to  tliis  there  are  wool  and 
other  products  shipi>ed  from  Milton  amounting  to  from  $:^,(XX)  to  $50,000.  There 
is  a  dry  docis  at  Bagdad  and  a  marine  railway  at  Milton,  to  which  nearly  all  of 
the  steamboats  and  sailing  vessels  owned  at  Peusacola  come,  and  more  would 
come  if  there  was  sufficient  water. 


Q9. 
IMPROVEMENT  OP  PENSACOLA  HARBOR,  FLORIDA. 

For  description  of  original  condition  of  the  improvement,  project, 
and  work  done  see  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page  821. 

OPERATIONS  DUKING  THE  FISCAL  YEAR  ENDING  JUNE  80,   1905. 

At  the  beginning  of  the  year  the  Caucus  channel  had  shoaled  to  a 
minimum  low -water  denth  of  26.5  feet  and  an  estimated  width  of  100 
feet.  As  immediate  relief  was  required  to  prevent  serious  interfer- 
ence with  the  commerce  of  Pensacola,  arrangements  were  made  to 
obtain  the  U.  S.  dredge  Winy  ah  Bay  from  the  Charleston  district  to 
do  the  work  most  urgently  needed.  The  dredge  left  the  Charleston 
district  August  1, 1904,  commenced  work  on  August  10,  1904,  and  sus- 
pended work  on  February  14, 1905,  and  reported  l)ack  to  the  Charles- 
ton district.  During  this  period  she  worked  115  days;  was  delayed 
by  repairs  9  days;  by  weatner,  27  days;  by  coaling,  cleaning  boilers, 
etc.,  12  days;  spent  20  days  en  route  to  and  from  Pensacola,  and 
rental  at  the  rate  of  $85  per  day  was  therefore  paid  for  102  days. 
She  removed  200,108  cubic  yards  of  material,  at  a  cost  of  $0.0978  per 
yard,  and  restored  Caucus  channel  to  a  depth  of  30  feet  for  a  width  of 
150  feet.  On  June  30,  1905,  the  channel  was  still  in  excellent  condi- 
tion, being  80  feet  at  mean  low  water,  except  between  buoys  No.  1 
and  No.  i  at  the  outer  end,  where  the  last  work  was  done,  and  the 
loosened  material  has  apparently  formed  a  short  shoal  with  onlv  29.2 
feet  over  it.  No  further  work  will  be  required  until  the  dredge. 
Caucus^  building  for  this  improvement,  is  available  for  work. 

Examinations  of  Caucus  channel  were  made  from  time  to  time  to 
determine  its  condition,  and  the  property  belonging  to  the  improve- 
ment was  cared  for. 

RECOMMENDATIONS. 

The  new  dredge  Caucus  should  be  kept  at  work  continuously  until 
the  project  has  teen  completed. 
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It  is  proposed  to  apply  the  available  funds  and  the  appropriations 
recommended  to  the  operation  of  the  new  dredge  Caucus^  including 
the  purchase  of  the  necessary  spare  parts,  etc. 

Money  statement. 

July  1,  1904,  balance  unexpended $67,846.38 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100, 000. 00 


167,846.38 
Amount  allotted  from  appropriation  for  maintenance  of  river  and  har- 
bor improvements,  less  amount  allotted  for  dredge  construction...    26, 000. 00 


141, 846. 38 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 25, 610. 79 


July  1,  1905,  balance  unexpended 116,235.59 

July  1,  1905,  outstanding  liabilities 5,334.55 


July  1,  1905,  balance  available '_ 110,901.04 


Amount  (estimated)  required  for  completion  of  existing  project 250,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905  : 

For  works  of  improvement $60,000.00 

For  maintenance  of  improvement 10, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


70,000.00 


AFPBOPRIATIONB. 


June  18,  1878 $20,000.00 


March  3,  1879. 

June  14,  1880 

March  3,  1881 

August  2,  1882 

July  5,  1884 

August  5,  1886 

August  11.  1888 

September  19,  1890 . 
July  13,  1892 


10, 000. 00 
40,000.00 
20,000.00 
50,000.00 
55,000.00 
20,000.00 
35,000.00 
25,000.00 
75,000.00 


August  18,  1894 

June  3,  1896 -_J 

March  3,  1899 

June  6, 1900  (allotment). 

June  13,  1902 

August   18,   1902    (allot- 
ment)   

March  3,  1905 


$ioo,ooaoo 

200,000.00 

70, 000. 00 

5,000.00 

«22o,ooaoo 

95a  94 
100, 000. 00 


Total 1,045,056.94 


COMMERCIAL  STATISTICS. 

The  following  information  has  been  received  from  the  collector  of  customs, 
port  of  Pensacola,  Fla. : 

Exports  to  foreign  ports $15,295,067 

Exports  to  coastwise  ports  (no  record). 

Imports  from  foreign  ports 985,840 

Duties  on  imports 9,611 

Total    1 995,  451 

a  Includes  $150,000  appropriated  for  construction  of  seagoing  dredge  and 
$26,000  allotted  by  the  Chief  of  Engineers  for  same  purposes 
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Namber. 

263 
124 

Tons. 

Fofrei^n  ports 

400,790 

Ooafilrfrtoe ports 

202,605 

Totel                                                               

367 

606,444 

YMBela  cleared  for- 

Fill  Ilia  11  ports 

325 

71 

518,679 

CoMtwM  ports                              

84,897 

Totad 

306 

603,546 

TesBsls  employed  in  traffic  of  port: 

Btemn ...                                 ,      .   , 

SB 
110 

2,828 

8nl1 

8,489 

Total 

148 

6,812 

Amount  of  fees,  dues,  and  duties  paid  during  the  year,  ^21,782.38. 

Freight  carried. 


Articles. 

bales. 

Quantity. 

107,945 
151,190,000 
210,063 
182,205 
412,450 

Value. 

Cotton 

13,602,660 
2,360!766 

Tjfimlmr 

feetB.M.. 

Coal 

tons. 

511,586 

Bosin 

...barrels.. 

680,165 

Spirits 

.    flTAllnnfi 

231,300 

Mvt^lKoitHfun 

2,969,644 

Total 

15,295,069 

Q  10. 

IMPROVEMENT  OF  ESCAMBIA  AND  CONECUH  RIVERS,  FLORIDA. 

For  description  of  this  waterway  and  statements  of  condition  and 
project,  see  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page  323. 

The  object  of  the  improvement  is  to  keep  open  a  channel  suitable 
for  the  safe  passage  of  rafts  and  logs  during  low  stages  of  the  river, 
and  to  enable  tugs  to  cross  the  bar  at  the  river's  mouth  to  handle  the 
raft  timber.  This  object  has  been  accomplished  once,  but  the  im- 
provement has  since  deteriorated  greatly. 

OPERATIONS    DURING    THE    FISCAL    YEAR    ENDING    JUNE    30,    1905. 

Due  to  lack  of  funds,  work  has  been  principally  confined  to  care 
and  preservation  of  plant,  the  snag  boat  belonging  to  this  improve- 
ment being  employed  on  the  Choctawhatchee  and  Holmes  rivers 
during  the  greater  part  of  the  year. 

During  the  latter  part  of  the  year  the  snag  boat  Escambia  was 
taken  to  Pine  Barren,  Fla.,  thoroughly  overhauled,  including  machin- 
ery and  interior  painting,  and  on  April  4,  1905,  snagging  operations 
were  resumed.  Work  was  commenced  at  Pine  Barren  and  carried  up- 
stream, and  the  following  was  accomplished : 

Overhanging  trees  removed ^ ^ 22 

Stnmpe  on  bank  cut  level 2 

SnagB  removed  from  river : 197 

liOgB  removed'from  river__, 14 

River  worked  over 1 miiee—      9 

Wood  cut cords—      4 
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RECX)MMENDATI0N8   AND   ESTIMATES. 

The  bar  at  the  mouth  of  the  river  should  be  redredged  to  permit  the 
entrance  of  tugs  to  secure  the  rafts,  which  they  tow  to  Pensacola,  as 
these  rafts  now  have  to  be  floated  out  over  the  bar,  involving  serious 
delays  and  losses.  The  river  should  also  be  kept  in  good  condition 
for  rafting,  as  the  output  of  this  river  forms  a  large  part  of  the  lum- 
ber trade  of  Pensacola.  This  work  will  require  the  continuous  opera- 
tion of  the  snag  boat  and  dredge. 

It  is  proposed  to  apply  the  funds  on  hand  and  the  additional 
appropriations  recommended  to  operating  the  snag  boat  and  to  dredg- 
ing the  channel  over  bar. 

Money  statement. 

July  1,  1904,  balance  unexpended $759.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 


10,  759.  30 


June  30,  1005,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1, 643.  81 


July  1,  1005,  balance  unexi>ended 9, 11.5.49 

July  1,  1905,  outstanding  liabilities ^ 812.00 


July  1,  1905,  balance  available 8,303.49 


Amount  that  can  be  i)rofitably  expended  in  fiscal  year  ending  June  30, 
lf)07,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 20,000.00 

Submitted  in  comi)liaiK*e  with  requirements  of  sundry  civil  act  of 
June   4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPKOPBIATIONS. 

For  Escambia  River : 

March  2.  1^33 $5,000 

July  2,  183(5 5,500 

June  14, -1880 8,000 

March  3,  1881 5,000 

July  5,  18H4 3,000 

$26, 500 

I'or  Kscambia  and  Conecuh  rivers : 

August  2,  1882 12,000 

,Tuiy  5,  1884 12,000 

August  5,  1880 12.000 

August  11,  1888 10,000 

September  10,  1890 7.500 

.Juiv  13,  1892 8,000 

August  18,  1894 6,000 

June  3.  18m$ 4,(X)0 

March  3,  1899 5,000 

June  (5,  1890  (allotted  from  emergency  act) 1,500 

June  13,  1902 5,000 

March  3,  1905 10, 000 

93.000 

119,500 
Carried  to  the  surplus  fund,  1838 5, 500 

Balance    114,000 
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COMMERCIAL  STATISTICS. 


The  commerce  of  this  stream  Is  mainly  timber,  lumber,  and  saw  logs.     It  Is 
reported  as  being  valued  at  |1,800,000  for  the  fiscal  year. 


Q  II. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

For  description,  statements  of  past  and  present  conditions,  and 
projects  see  Annual  Eeport  of  the  Chief  of  Engineers  for  IDOo,  page 
324.  Previous  operations  upon  this  river  will  be  found  in  Annual 
Reports  of  the  Chief  of  Engineers  as  follows:  189G,  pages  1397  et 
seq.;  1898,  pages  1406  et  seq.;  1899,  pages  1677  et  seq.;  1900,  pages 
2133  et  seq.;  1901,  pages  1786  et  seq.;  1902,  pages  1272-1273;  1903, 
page  1228,  and  1904,  pages  1782-1785. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING   JUNE  30,   1905. 

The  snag  boat  Wm,  J.  Twininp  was  employed  throughout  the 
working  season  removing  obstructions  from  the  river.  Due  to  the 
extreme  low  water  prevailing  in  the  fall  of  1904  the  snag  boat  was 
unable  to  work  for  a  large  part  of  the  low-water  season  and  opera- 
tions were  principally  confined  to  the  lower  part  of  the  river.  The 
following  work  was  done : 

Overhanging  trees  removed 047 

Overhanging  trees  trimmed 4 

Logs  on  bank  cut  up 10 

Stumps  removed  from  river 47 

Snags  removed  from  river 297 

Trees  removed  from  river i 32 

Deadheads  removed  from  river 19 

At  a  cost  of  13,452.26. 

During  the  month  of  May,  1905,  the  snag  boat  Twining  was  taken 
to  Mobile,  Ala.,  for  repairs  necessary  to  put  her  in  gooa  condition, 
and  at  the  close  of  the  fiscal  year  these  repairs  were  75  per  cent 
completed. 

The  machinery  on  the  dipper  dredge  was  thoroughly  overhaul©^ 
and  necessary  repairs  and -additions  made  to  hull  and  machinery  to 
put  her  in  first-class  condition.  Upon  completion  of  these  repairs  she 
was  put  to  work  at  lower  Gause's  bar  to  thoroughly  test  her  machin- 
ery, and  at  the  end  of  the  fiscal  year  had  dredged  one  cut  about  300 
feet  long  and  30  feet  wide  through  the  gravel  bar  at  that  point.  Her 
machinery  has  worked  satisfactorily,  and  it  is  estimated  that  she  has 
removed  2,640  cubic  yards  of  material,  at  a  cost  of  $0,107  per  cubic 
yard. 

The  towboat  John  Mills,  which  had  been  loaned  temporarily  for 
work  on  the  Warrior  River,  was  returned  to  the  Montgomery  district 
during  the  latter  part  of  June,  1905,  but  extensive  repairs  are  needed 
to  put  her  in  serviceable  condition  for  the  coming  season's  work. 

An  attempt  was  made  to  raise  the  two  barges  sunk  in  the  lock  pit 
at  Wetumka  in  1897  for  storage,  but  they  were  found  to  !)e  entirely 
rotten,  one  of  them  breaking  m  two  on  reaching  the  surface  of  the 
water. 
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No  works  of  regulation  were  built  or  repaired  during  the  year,  but 
funds  having  recently  been  made  available  for  this  work  contracts 
have  been  entered  into  for  the  construction  of  the  necessary  plant. 

RECOMMENDATIONS  AND  ESTIMATES. 

Snagging  operations  should  be  continued.  Channels  should  be 
dredged  across  those  shoals  which  obstruct  navigation,  and  these  chan- 
nels should  be  secured  by  works  of  reffulation.  Those  old  works  of 
regulation  found  to  be  properly  located  should  be  repaired  or  rebuilt, 
as  may  be  required.  As  far  as  practicable,  work  should  be  carried  on 
from  the  mouth  of  the  river  upstream.  The  most  troublesome  ob- 
structions at  present  are  Mrs.  Gray's  bar,  Silver  Creek  shoals,  Haines 
Island,  Steins  Island,  Wilcox  bar,  Hobbs  Island,  Evans  lower  bar, 
McGuire's  bar,  Mary  Taylor's  bar,  first  bar  above  Sehna,  Gardners 
Island,  lower  Gause's  bar,  and  upper  Gause's  bar. 

It  is  proposed  to  apply  the  funds  available  to  the  operation  of  the 
snag  boat  Wm.  J.  Twining  and  the  dipper  dredge  to  the  construction 
of  plant  now  under  contract,  and  the  construction  and  repair  of  works 
of  regulation;  and  to  apply  the  appropriations  recommended  to  the 
construction  of  a  suitable  hydraulic  dredge  and  the  further  prosecu- 
tion of  work  along  the  lines  above  indicatwi. 

Money  statement. 

July  1,  1904,  balance  unexpended $8,447.^13 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 ^—  100,000.00 

108, 447. 33 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 8, 847. 43 


July  1,  1905,  balance  unexpended 99,590.90 

July  1,  1905,  outstanding  liabilities 16,032.71 


July  1,  1905,  balance  available 83, 567. 19 


July  1,  1905,  amount  covered  by  uncompleted  contracts 13,  777.  ( 


Amount  (estimated)  required  for  completion  of  existing  project 176,  251. 00 


^Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  uuexiiended  July  1,  1905 : 

For  works  of  improvement ^ $75,000.00 

For  maintenance  of  improvement 75,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890, 


150, 000. 00 


AFPBOPBIATIONS. 


June  18,  1878 $25,000 

March  3,  1879 __  30,000 

June  14,  1880 25,000 

March  3,  1881 20.000 

August  2,  1882 20,000 

July  5,  1884 10,000 

August  5,  1886 15,000 

August  11,  1888 20,000 

September  19,  1890 20,000 

July  13,  1892 70,000 


August  18,  1894 —  $50,000 

June  3,  1896 40.000 

March  3,  1899 50,000 

June  13,  1902 20,000 

June  13, 1902  (allotment  made 

June  21,  1904) 4,000 

March  3,  1905 100,000 


Total 519,000 
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CONTRACTS  IN  FOBCK. 

With  Robert  Middleton,  Mobile,  Ala.,  dated  May  18,  1905  (emergency),  for 
making  certain  repairs  to  U.  S.  Hnag  boat  Wm.  J.  Twining;  work,  commenced 
May  31,  1905,  to  be  completed  in  four  weeks  thereafter ;  consideration  estimated 
at  $3,445.51. 

With  Robert  Middleton,  Mobile,  Ala.,  dated  June  12,  1905  (emergency),  for 
construction  of  two  quarter  boats,  at  $1,437.14  each,  and  one  pile-driver  barge 
for  $675.90 ;  commenced  June  22,  1905,  and  to  be  completed  in  ninety  days  there- 
after. 

With  James  M.  Campbell,  Mobile.  Ala.,  dated  June  13,  1905  (emergency),  for 
construction  of  four  barges,  at  $1,705  each ;  commenced  June  23,  1905,  and  to  be 
completed  within  one  hundred  days  thereafter. 


COMMKRCIAL  STATISTICS. 


Statement  of  business  done  by  steamboats  plying  the  Alabama  River,  Alabama, 
(■ompiled  from  information  furnished  by  owners  of  same : 


Stem- wheel  steam- 
boats. 


Draft. 


Nettie  Quill  .. 
City  of  MobUe 

Ouachita 

Mary 

HardOftsh.... 
Six  barges 


Regis- 

terert 


toonage.i  Light.   .  Loaded. 


Bound  tripe  made  and  between 
what  places. 


Paasen- 
gen. 


Feet.     ,  I 

6  ;  40,  Mobile  and  Montgomery |        4, 057 

5    44,  Mobile  and  Montgomery 2, 608 

40,  Mobile  and  Selma |         1, 9no 

Laid  up 


Freight  carried. 


Articles. 


Cotton bales. 

Cottonseed sacks. 

Cotton-seed  meal.. ^ do... 

Fertilizers .s do... 

Oats do... 

Com '. do... 

Hay bales. 

Wool do... 

Bosin barrels. 

Tnrpen^e do... 

Flour do... 

Sugar do... 

Molassee do... 

Bagging rolls. 

Ties bundles. 

GK3neral  miscellaneous packages. 

Hides  and  skins do... 

Livestock head. 

Lumber feet  B.  M. 

Stares pieces. 

Provisions  (case  goods) packages. 

Coffee.. eacks. 

Com  meal do... 

Bacon,  smoked  and  dry  salted. boxes. 

Salt sacks. 

Lard packages. 

Soap, boxes. 

Nails kegs. 

Shingles *. number.. 

Brick do... 


'  Quantity. 

-I         39,375 

108,841 
09,264 

186,824 
79,340 
77,088 
36,918 
1,094 
34,448 
22,917  , 
71,164  1 
13,420 
7,919 
74,920  I 
86,436  I 
40,767 

485  ' 
6,344 

967,710  I 
94,296  I 
63,592 
8,188 
72,426 
24,587  I 
88,752  , 
30,^  I 
32,060 
11,35& 
1,784,120  I 

226,600 


Tons. 


Total. 


9,844 
10,177 
3,463 
18.083 
6,612 
6,410 
3,076 

274 
8,612 
4,584 
7,115 
2,684 
1,980 
7,402 
2,340 
4,976 
97 
1,270 
2,420 

942 
6,369 

680 
4,032 
4,009 
2,876 
6,188 
1,940 

677 
1,784 

566 


127,250 


Estimated  value  of  above  freight  (in  romid  miml)ei*s) $8,907,500 

Estimated  value  of  hewn,  sawn,  and  round  timl)er 4,000,000 

ENO  1905  M- 


Digitized  by  VjOOQIC 


1346      KEPOBT   OK   THE    CHIEF   OF   ENOnfEERS,   V.  8.   ABMY. 

The  total  commerce  of  tbe  year  was  less  than  during  the  previous  year,  due 
to  the  exceedingly  low  water  and  general  unfavorable  condition  of  the  river. 

Very  large  quantities  of  sawn  and  hewn  timber,  saw  logs,  cord  wood,  etc., 
consisting  of  yellow  pine,  sycamore,  cottonwood,  i)oplar,  and  ash,  are  barged 
and  rafted  down  this  stream  to  Mobile,  Ala.,  but  the  amount  of  this  business  can 
not  be  accurately  stated,  as  the  statistics  of  the  port  of  Mobile  combine  the 
receipts  from  this  stream  with  those  of  the  Tombigbee  and  other  streams  tribu- 
tary to  that  port. 


Q    12. 

IMPROVEMENT    OF    COOSA,    OOSTENAULA,    AND    COOSAWATTEE 
RIVERS,  GEORGIA  AND  ALABAMA. 

For  description  of  these  rivers  and  statements  of  past  and  present 
conditions  and  project,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1905,  page  326. 

Report  on  the  survey  of  the  Coosa  River,  required  by  the  river  and 
harbor  act  of  June  13,  1902,  which  was  completed  during  the  last 
fiscal  year  and  submitted  to  the  Chief  of  Engineers  on  June  30,  lf>04, 
is  published  as  House  Document  No.  219,  Fifty-eighth  Congress,  third 
session,  together  with  supplemental  report  dated  November  22, 1904. 

OPERATIONS  DUIUNG   THE   FISCAL   YEAR  ENDING  JUNE   30,    1905. 

(a)    COOSA    RIVER,   BETWEEN    ROME   AND   THE   EAST   TENNESSEE,    VIRGINIA 
AND  GEORGIA    RAILROAD   BRIDGE. 

Operations  during  the  year  have  been  confined  to  maintenance  of 
that  part  of  the  improvement  between  Rome,  Ga.,  and  Gadsden,  Ala. 
The  dredge  was  operated  throughout  the  season  and  kept  the  channel 
open  for  a  distance  of  90  miles  below  Rome,  Ga.,  and  the  necessary 
works  of  contraction  to  maintain  the  channel  were  constructed  and 
repaired  at  all  obstructions  over  80  miles  of  this  distance. 

About  35,820  cubic  yaj?ds  of  sand,  gravel,  and  slate^were  di-edged, 
at  a  cost  of  $2,410,  or  an  average  of  7  cents  per  cubic  yard.  This 
small  cost  is  due  to  the  fact  that  the  material  was  deposited  in  the 
river  alongside  the  cuts. 

About  3,210  linear  feet  of  jetty  was  built  or  repaired,  at  a  cost  of 
$6,377,  or  an  average  cost  of  $2.15  per  foot. 

The  plant  and  other  property  belonging  to  the  improvement  were 
cared  for,  and  at  the  end  of  the  fiscal  year  the  plant  was  overhauled 
and  repaired  in  readiness  for  the  coming  season^  work. 

The  location  and  details  of  the  year's  work  are  as  follows: 


Jetty  con- 
structed. 

Dredging. 

Shorters  lower  bar 

Linearft. 

fto 

1,(100 
480 
200 

Cubic  yd*. 

Bluff  Road  bara 

^ 

MayoHbar 

Liyingston  bar ,  ,           



Catbaysbar 

12,4JI0 

OnpArflj^  fllnflr 

S80 
GO 
420 
380 

6,9ft) 

Wrights  Island 

Millshoals 

10,500 

Westers  bar 

Fishtrap .       '           

2,880 

o  A  channel  was  also  made  across  this  bar  with  a  rake. 
•About  3,000. 
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RECOMMENDATIONS   AND   ESTIMATES.   * 

It  is  recommended  that  a  channel  for  4-foot  navigation  be  secured 
and  maintained  between  Rome,  Ga.,  and  Lock  4,  Alabama;  that 
LfOck  and  Dam  4  be  completed  with  necessary  modifications  to  pro- 
vide for  a  subsequent  increase  in  lift  of  3  feet  should  the  improvement 
of  the  Coosa  and  Alabama  rivers  for  a  6-foot  navigation  be  under- 
taken at  any  time  and  the  elevation  of  Dam  4  be  required. 

This  work  will  extend  steamboat  navigation  to  the  railroad  at 
Riverside,  Ala.,  during  the  greater  part  of  the  year,  and  enable  rafts 
to  pass  Dam  4  at  all  times  without  risk  of  injury  to  the  dam,  such  as 
frequently  happens  at  present.  Pending  the  completion  of  the  lock 
the  raftsmen  have  been  required  to  conduct  operations  so  as  to  pro- 
tect the  dam  from  injury  as  far  as  possible.  During  the  higher 
stages  of  the  river  they  run  their  logs  over  the  dam,  maintaining  a 
rollway  for  its  protection,  but  at  ordinary  stages  they  are  forcecTto 
use  a  derrick  and  engine  to  hoist  their  logs  over  the  dam.  If  Lock  4 
is  not  constructed  soon  some  proper  provision  should  be  made  for 
logs  to  pass  the  dam,  otherwise  well-grounded  complaint  can  be 
lodged  against  the  dam  as  obstructing  navigation  unnecessarily.  As 
the  old  cofferdam,  now  serving  as  the  east  abutment  for  the  dam,  is  in 
bad  condition,  the  lock  should  be  constructed  at  once  to  preserve 
the  dam. 

The  estimate  for  the  work  recommended  is  as  follows  : 

ContiDuiiig  channel  work  between  Rome,  Ga.,  and  Ix)ck  4 $50,000 

Completing  Lock  and  Dam  4 263,500 


Total    313, 500 

It  is  proposed  to  apply  the  available  funds  to  improving  the  chan- 
nel between  Home,  Ga.,  and  Lock  4,  as  provided  in  the  act  of  March 
3,  1905,  and  to  apply  the  additional  amount  recommended  to  the 
further  improvement  and  maintenance  of  the  channel  between  Rome, 
Ga.,  and  LK)ck  4  and  to  completing  Lock  and  Dam  4. 

Money  statement. 

July  1,  1904,  balance  unexpended $14, 275.  87 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905    25,  000.  00 

Unexpended  balance  July  1,  1904,  Oostenaula  and  Coosawattee 

rivers.  Georgia 2,  &i4.  20 


42, 120.  07 


June  30, 1905,  amount  expended  during  fiscal  year,  for  uialntenunoe 
of  improvement 14, 453. 91 


July  1,  1906,  balance  unexpended 27,666.16 

July  1,  1905,  outstanding  liabilities 3,048.87 


July  1,  1905,  balance  available 24,617.29 


Amount  (estimated)  required  for  completion  of  existing  project. _  1, 143,523.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1.  1905 : 

For  works  of  Improvement 1288,500.00 

For  maintenance  of  improvement 25,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


313, 500. 00 
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AFPBOPBIATIONS. 


August  14,  1878 $30,000.00 

June  18,  1877 75,000.00 

March  3,  1870 45, 000.  (X) 

July  14,  1880 75, 000.  (K) 

March  5,  1881 00,000.00 

August  2,  1882 83,  700.  00 

July  5.  1884 50,000.00 

August  5,  188(J 45,  000.  00 

August  11,  1888 ^—  60,  000.  00 

September  10,  1890 150, 000. 00 

July  13,  1892 130,000.00 

August  18,  1894 110,000.  00 

June  3,  1896 50,000.00 

March  3,  1899 20,000.00 

June  13,  1902 35,000.00 

June    13,    1902,    amount 

made    available    from 

lower  division   of   the 

river 10, 000.  00 


Ueoeive<l   from    sales   of 

property $1,448.05 

June  13,  1902  (allotment 

made  May  31,  1904)..  7,  500.  (Kl 

March  3,  1905 25,000.00 


I  jess  amount  transferred 
by  act  of  June  13, 1902, 
to  the  Oostenaula  and 
Ckjosawattee  rivers 


1,062. 648.  a-> 


7, 155.  80 


Total 1,055,492.25 


COMMERCIAL  STATISTICS  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30,  1905. 

[Furnished  by  the  Georgia  and  Alabama  Steamboat  Company,  of  Rome,  Oa. ;  (^ooaa  River 
Transportation  Company,  (^adsden.  Ala. ;  Coosawattee,  Oostenaula  and  Coosa  River 
Packet  Company,  Rome,  (> a. ;  and  the  Lathrop-Hatten  Lumber  Company,  Riverside,  Ala.] 


Stem-wheel  steamboats. 


Regis- 
tered 
tonnage. 


I 

WilUe  C.  Wagnon i  151 

Oonnasauga '  81 

Alabama '  137 

Dixie 72 


Draft.           1 

1 

Light. 

Loaded.  | 

Inches. 

18 
17 

4 

8 

18 
14 

4 
4 

Round  trips  and  between 
wliat  places. 


PasBen- 
gera. 


I 

GO,  Rome,  Ga.,  and  Lock  4  ...  1 

fSd^  Rome,  Ga.,  and  Gadsden,   }       2,375 

Ala.  *        J 

55,  Rome,  Ga.,  and  Lock  8  ...  *         1,C75 
SO,  Rome,  Ga.,  and  Lock  4  . . .  i  400 


Freight  carried. 


Articles. 


Quantity. 


Cotton bales.. 

Cottonseed sacks. 

Cotton-seed  meal do 

Fertilizers do... 

Oats do.  . 

Com do... 

Hay bales. 

Saw  logs feet- 

Plonr barrels. 


Sugar  — 
Molasses. 


.do. 

.do... 

Bagging ;    -''P,"8 

Ties bundles. 

General  miscellaneous packages. 

Hides  and  skins do... 

Live  stock head. 

Lumber feet  B.M. 

Staves pieces. 

Provisions  (case  goods) packages. 

Coffee sacks. 

Corn  meal do... 

Bacon,  smoked  and  dry  salted boxes. 

Salt sacks. 

Lard packagen. 

Soap boxes. 

Nails kegs. 

Shingles number. 

Brick do... 


14,502 

48,«77 

10,300 

43,000 

2,7:30 

17,400 

12,000 

7,064,130 

15,675 

2,880 

366 

8,820 

6,710 

48.260 

230 

212 

15,860,000 

34,000 

8,180 

1,070 

20,800 

2,120 

4,:«o 
6,121 

10,741 

7,080 

140,000 

450,000 


Total. 


Tons. 


3.625 
8,744 
2,180 

4,3ni 

273 

1,450 

601) 

38,3^ 

1,567 

360 

92 

06 

840 

4,835 

46 

106 

16,8AO 

840 

414 

90 

1,040 

360 

480 

108 

637 

886 

1,400 

11,250 


94,604 


Estimated  value  of  above  freights  (In  round  numbers),  $3,119,200. 
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(b)     CXXMSA    RIVEH   between    WETUMKA   and    east   TENNESSEE,   VIRGINIA 
AND   GEORGIA    RAILROAD   BRIDGE. 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDING  JUNE   30,  1905. 

The  property  belonging  to  the  improvement  was  properly  cared  for 
and  such  slight  repairs  were  made  to  the  lock  house,  fences,  cement 
warehouse,  and  general  storage  sheds  as  were  found  necessary  and 
funds  available  permitted. 

recommendations'  and  estimates. 

Tlie  buildings  at  Lock  31  need  repairs  and  painting  very  badly, 
and  the  property  stored  in  them  should  be  cared  for.  There  will  be 
required  for  these  purposes  $2,000,  in  addition  to  funds  already 
available.  At  present  no  other  work  is  recommended  pending  a 
decision  as  to  the  character  and  extent  of  the  further  improvement  of 
the  Coosa  River.  Should  a  new  project  for  securing  6-foot  naviga- 
tion in  the  Coosa  and  Alabama  rivers  be  adopted,  funds  should  be 
made  available  for  examination  of  lock  sites,  borings  for  foundations, 
discharge  measurements,  gauge  observations,  and  other  necessary 
work  preliminary  to  actual  construction. 

It  is  proposed  to  apply  the  funds  available  and  the  additional 
funds  recommended  to  the  care  and  preservation  of  property  at 
Lock  31. 

Money  statement. 

July  1,  1904.  balance  unexpended $1,670.40 

June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1, 213. 23 


July  1,  1905,  balance  unexpended 457. 17 

July  1,  1905,  outstanding  liabilities 118.42 

July  1,  1905,  balance  available 338.75 


Amount  (estimated)  required  for  completion  of  existing  project—  4,916,390.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1905 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 

September  19,  1890 $150,000.00 

July  13,  1892 100,000.00 

August  18,  1894 110,000.00 

June  3,  1896 50,000.00 

Amount  received  from  sale  of  Government  property 423.32 

410, 423.  32 
Leas  amount  transferred  by  act  of  June  13,  1902,  to  upper  division 
of  the  river 10,000.00 

Total 400, 423.  32 


COMMERCIAL   STATISTICS. 

On  this  part  of  the  Ck)osa-  there  is  a  small  commerce  in  the  rafting  of  saw 
logs  and  square  timber,  but  this  can  be  carried  on  only  during  the  season  when 
the  river  is  about  12  feet  above  low  water,  and  no  reliable  estimate  of  its  value 
can  be  obtained. 
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(c)    OOSTENAULA  AND  CXX)SAWATrE£  RIVEBS. 

For  description,  statements  of  past  and  present  conditions,  and 
project,  see  Annual  Report  of  th^  Chief  of  Engineers  for  1905, 
page  328. 

Description  of  previous  operations  upon  these  rivers  will  be  found 
in  Annual  Reports  of  the  Chief  of  Engineers,  as  follows:  1872,  page 
507;  1874,  page  581;  1875,  page  792;  1876,  page  714;  1879,  page 
127letseq.;  1880,  pages  1692-1693 ;  1881,  pages  1873-1874. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

NothincT  was  done  during  the  fiscal  year,  and  as  the  balance  of 
funds  applicable  to  these  streams  was  too  small  to  put  a  working 
party  in  the  field  and  could  be  employed  to  better  advantage  on  the 
Coosa  River  between  Rome,  Ga.,  and  Lock  4,  it  was  transferred  to 
this  section  of  the  river. 

As  the  commercial  benefits  to  be  derived  from  the  improvement  of 
these  rivers  are  very  small  and  any  further  improvement  of  doubt- 
ful value,  no  further  appropriations  are  recommended  at  present. 
Should  any  future  appropriations  be  made,  they  should  provide  for 
the  construction  and  operation  of  a  suitable  plant,  consisting  of  one 
small  light-draft  snag  boat  and  two  light-draft  barges,  which  could 
.  be  utilized  on  the  upper  Coosa  River  also,  for  no  suitable  plant  can 
be  hired  and  rentals  for  plant  obtainable  are  exorbitant. 

Estimate  for  this  plant  and  operation  for  one  year  is  as  follows : 

Construction  of  light-draft  snag  boat ^000 

Construction  of  two  barges 3,000 

Operation  of  plant 9,000 

Total  20, 000 


APPBOPRIATIONS. 

1874 a  $10, 000. 00 

1875  5, 000. 00 

1878 4, 000.  OO 

1879  3, 000. 00 

1880 . 2. 000.  00 

1881   1,000.00- 

1882  1,000.00 

Transferred  by  act  of  June  13,  1902,  from  Coosa,  Oostenaula,  and 

Coosawattee  rivers  (Rome  division) 7,155.80 

Total  6  33, 155.  80 


Q  13. 

OPERATION  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGA- 
TION ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

During  the  fiscal  year  ending  June  30,  1905,  the  locks  were  operated 
continuously,  except  during  the  repairs  to  gate  valves  at  Lock  1  and 
the  renewal  of  the  upper  gates  at  Lock  2. 
— _ 1 

«  Oostenaula  River. 

6  In  1897,  $499.39  was  covered  into  the  surplus  fund. 
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An  allotment  of  $10,200  was  made  for  the  fiscal  year  ending  June 
30,  1905,  for  the  following  purposes : 

Salaries  of  lock  keepers $1,800 

Dredging  entrances  to  Locks  1,  2,  and  3 1,  nOO 

Renewing  fences  around  reservations  1,  2,  and  3 700 

Repairs  to  filling  and  emptying  valves,  Locks  1  and  2 1.000 

Repairs  to  breaks  in  Dams  1  and  2 3,  500 

Renewing  upper  gates.  Lock  2 1,000 

Renewing  upper  guide  pier.  Lock  2 500 

Repairs  to  lock  bouse,  I^ck  2 50 

Repairs  to  outbuildings,  Lock  3 150 

Total 10,200 

At  Lock  1  the  dam  was  repaired  and  the  valves  in  lower  gates 
repaired.  At  Lock  2  the  gate  valves  were  repaired,  the  upper  gates 
renewed,  the  upper  guide  pier  was  repaired,  and  minor  repairs  made 
to  lock  house.  At  Lock  3  some  minor  repairs  were  made  to  dam. 
Dredging  w^as  done  at  the  entrances  to  I^ocks  1,  2,  and  3,  and  the 
fences  renewed  around  all  their  reservations. 

Summary  of  expenditures  made  during  the  fiacal  year  ending  June  30,  1905,  at 

Locks  1,2,S,  and  4- 

Services    _ |6, 881. 80 

Material  and  supplies 888.  75 

Telegram  and  expressage 2.01 

I'rovisions    247.  63 

Fuel 205. 82 

Travel  expenses 74.32 

Rent  office  at  Montgomery,  register  fees,  etc 142.  24 

Total _-     8, 442.  57 


Q  H. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

The  schooner  Grace  Andrews  and  the  tug  Bishop^  sunk  near  the 
mouth  of  Carrabelle  River,  Florida,  having  been  reported  as  obstruc- 
tions to  navigation,  and  an  allotment  for  their  removal  having  been 
made  June  8,  1904,  from  the  indefinite  appropriation  made  by  the 
river  and  harbor  act  of  March  3, 1899,  they  were  advertised  as  obstruc- 
tions to  navigation  and  removed  under  contract  entered  into  with 
George  Randolph  November  7,  1904. 


Q  15. 

COOSA  AND  ALABAMA  RIVERS,  GEORGIA  AND  ALABAMA. 
[Printed  in  Houae  Doc.  No.  219,  Fifty-eighth  Congress,  third  seeslon.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington  J  January  P,  1905, 
Sir:  The  river  and  harbor  act  approved  June  13,  1902,  contains  the 
following  provision: 

Improving  Coofla  River,  Georgia  and  Alabama,  *  *  #  And  the  Secretary  of 
War  shall  cause  a  survey  to  be  made  of  the  Cooea  and  Alaljama  rivers  with  a  view  to 
determining  the  advisability  of  securing  six-foot  navigation  in  said  rivern,  and  the 
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probable  expense  thereof;  the  said  survey  shall  also  contain  a  report  upon  the  advis- 
ability of  further  prosecuting  the  present  project  for  locks  ana  dams  in  the  Coofia 
River.    *    *    * 

The  survey  ordered  in  the  above-quoted  item  has  been  made  under 
the  direction  of  Capt.  J.  B.  Cavanaugh,  Corps  of  Engineers,  and  I  have 
the  honor  to  submit  herewith  for  transmission  to  Congress  his  report* 
thereon,  dated  June  30,  1904,  together  with  his  subsequent  report*  of 
November  22,  1904,  and  the  report^  of  the  Board  of  Engineers  for 
Rivers  and  Harbors,  dated  January  4,  1906. 

The  present  project  for  the  improvement  of  the  Coosa  River  pro- 
vides for  a  4-foot  navigation  between  Rome,  Ga.,  and  Wetumka,  by 
slack- water  improvement,  involving  the  construction  of  one  lock  and 
dam  between  Rome,  Ga.,  and  Greensport,  Ala.,  a  distance  of  162 
miles;  8  locks  and  dams  between  Greensport  and  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  bridge,  a  distance  of  74  miles;  and  of 
23  locks  and  dams  from  the  bridge  to  Wetumka,  a  distance  of  68 
miles.  This  project  has  been  carried  out  to  the  extent  of  the  con- 
struction of  Locks  and  Dams  Nos.  1,  2,  and  3,  below  Greensport; 
Lock  and  Dam  No.  4  is  under  construction;  and  Lock  No.  31,  near 
Wetumka,  has  been  partially  built,  and  some  channel  work  has  been 
done  in  addition.  The  amount  estimated  to  complete  this  pix)ject  is 
over  $6,000,000. 

Considering  first  the  second  matter  upon  which  a  report  is  called 
for,  it  is  the  opinion  of  the  local  officer  and  the  division  engineer  that 
the  further  prosecuting  of  the  present  project  for  locks  and  dams  in 
the  Coosa  River  should  not  be  undertaken  by  the  Government  beyond 
the  completion  of  Lock  and  Dam  No.  4,  and  the  construction  of  a  fixed 
dam,  without  a  lock,  at  site  No.  5.  The  Board  of  Engineers  for  Rivers 
and  Harbors  recommends  that  work  under  the  present  project  should 
be  restricted  to  completion  of  Dam  No.  4  without  completing  the  lock. 
The  completion  of  work  at  Dam  No.  4,  without  a  lock,  is  estimated  by 
the  officer  in  local  charge  to  cost  $108,500. 

Considering  the  first  question  upon  which  a  report  is  required,  that 
is,  the  securing  of  a  6-foot  navigation  on  the  Coosa  and  Alabama 
rivers.  Captain  Cavanaugh  draws  the  conclusion  that  a  6-foot  naviga- 
tion can  be  secured  from  Gadsden,  Ala.,  on  the  Coosa,  to  the  mouth 
of  the  Alabama,  at  a  total  cost  of  $10,024,706  for  the  river  above 
Wetumka,  and  $1,000,000  from  Wetumka  to  the  mouth,  provided  the 
appropriations  made  for  the  improvement  are  sufficiently  liberal  to 
permit  the  work  to  be  carried  on  economically  and  advantageously  so  as 
to  complete  it  within  ten  years.  The  local  officer,  however,  indicates 
in  a  subsequent  report  of  November  22,  1904,  that  the  cost  of  work 
below  Wetumka  would  be  materially  greater  than  $1,000,000,  if, 
indeed,  improvement  for  open-river  navigation  be  practicable  over 
the  entire  portion  of  this  stretch.  The  annual  maintenance  charge, 
he  estimates,  would  be  $100,000  above  Wetumka  and  $55,000  below. 
From  a  discussion  of  the  estimated  cost  of  carrying  freight  by  the 
waterway  and  the  present  actual  cost  of  the  same  transportation  by 
rail  Captain  Cavanaugh  estimates  that  the  saving  would  be  sufficient 
to  warrant  undei-taking  the  improvement  which  he  proposes. 

The  division  engineer,  Lieut.  Col.  H.  M.  Adams,  Coi-ps  of  Engineers, 
in  his  indorsement  upon  Captain  Cavanaugh's  report,  concludes  as 
follows:  • 

oSee  p.  1354.  »See  p.  1381.  «See  p.  1386. 
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The  facts  pre^nted  do  not  justify  the  expenditure  of  anything  like  the  sums  men- 
tione<i,  and  I  do  not  consider  the  improvement  of  the  Coosa  and  Alabama  rivers  to 
secure  6-foot  navigation  as  one  worthy  of  being  undertaken  by  the  General  Govern- 
ment at  the  present  time. 

I  concur  in  the  opinion  of  Captain  Cavanangh  that  it  is  not  advisable  to  further 
prosecute  the  present  project  for  locks  and  dams  in  the  Coosa  River  further  than  to 
complete  Lock  No.  4  and  to  construct  a  dam  at  lock  site  No.  5,  a  short  distance 
below  Riverside,  Ala. 

The  Boai-d  of  En^neers  for  Rivers  and  Harbors  also  expresses  the 
opinion  that  the  project  of  securing  6-foot  navigation  on  the  Coosa  and 
Alabama  rivers  is  not  worthy  of  being  undertaken  by  the  General 
Government  at  this  time. 

In  a  supplemental  report  submitted  by  Captain  Cavanaugh,  Novem- 
ber 22,  1904,  he  submits  the  facts  that  subsequent  to  the  presentation 
of  his  former  report,  discharge  measurements  taken  during  the  past 
season  show  a  low-water  discharge  much  less  than  has  been  heretofore 
considered,  and  that  the  low- water  improvement  of  the  Alabama  River 
which  would  result  from  the  work  covered  by  his  estimates  would  fall 
short  of  that  stated  in  his  former  report,  and  that  without  further  data 
it  is  impracticable  to  predict  the  extent  to  which  the  Alabama  can  be 
improved  without  resort  to  slack- water  navigation.  He  recommends, 
in  lieu  of  his  former  recommendation,  an  improvement  of  the  Alabama 
River  from  Montgomery  to  the  mouth  of  tne  river,  accordinj^  to  the 
methods  previously  considered  and  alon^  the  lines  of  those  which  will 
be  required  for  the  maximum  possible  improvement  of  the  river  for 
open-water  navigation,  with  a  view  to  extending  to  Montgomery  and 
territory  between  Montgomery  and  the  mouth  of  the  river  such  bene- 
fits as  he  believes  the  local  commerce  will  justify.  He  presents  an  esti- 
mate of  $650,000  for  such  work,  the  expenditure  of  which  he  thinks 
will  give  a  6-foot  navigation  for  at  least  nine  months  of  the  year  and 
afford  ample  facilities  for  the  local  commerce  of  the  Alabama  all  the 
year  round.  He  estimate3  that  if  such  plan  were  carried  out  an  appro- 
priation of  $125,000  should  be  made  available  for  the  year  1906,  and 
that  if  the  work  were  authorized  by  continuing  contract  there  would 
be  required  $150,000  for  the  second  year  and  $75,000  a  year  for  the 
next  nve  years.     Maintenance  thereafter  would  cost  $50,000  per  annum. 

The  Board  of  Engineers  for  Rivers  and  Harbors,  in  considering  this 
supplemental  report,  gives  as  its  opinion  that,  in  view  of  the  experience 
already  had  in  snaffling  and  works  of  regulation,  a  6-foot  navigation 
can  not  be  assured  in  the  Alabama  River  even  for  nine  months  in  the 
year  without  resort  to  canalization,  and  it  agrees  with  the  district 
officer  that  the  cost  of  such  canalization  will  be  in  excess  of  the  prob- 
able benefits  to  commerce.  The  Board  concludes  that  under  the  condi- 
tions named  the  improvement  of  the  Alabama  River  should  be  restricted 
to  snagging  and  such  construction  and  maintenance  of  works  of  regu- 
lation as  may  be  practicable  with  a  total  expenditure  of  $25,000  annuafly. 

1  concur  in  the  opinions  heretofore  expressed,  that  the  further 
prosecution  of  the  present  project  for  improvement  of  the  Coosa  River 
is  not  justified  to  a  further  extent  than  either  the  completion  of  Dam 
No.  4  at  an  estimated  cost  of  $108,500,  or  the  extreme  limit  would  be 
the  completion  of  such  dam  with  lock,  which  is  now  under  way,  and 
the  construction  of  a  permanent  dam  at  site  of  Dam  No.  5. 

I  also  concur  in  the  opinion  expressed  that  an  improvement  contem- 
plating a  continuous  6-foot  channel  in  the  Coosa  and  Alabama  rivers 
from  Gadsden  to  the  sea  is  not  now  justiiiable,  in  view  of  its  great  cost. 
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In  the  matter  of  the  improvement  of  the  section  of  the  Alabama 
River  from  Montgomery  to  the  mouth,  it  is  stated  in  my  last  Annual 
Report  that  ''the  commerce  of  this  stream  is  important,  consisting 
principally  of  cotton,  cotton  seed,  fertilizer,  grain,  lumber,  shingles, 
naval  stores,  staves,  and  a  large  quantity  of  miscellaneous  freight  of 
all  descriptions,  estimated  for  the  past  fiscal  vear  as  133,092  tons, 
valued  at  $13,317,000."  It  is  also  stated  that  ''as  the  benefits  to  be 
derived  from  the  improvement  of  the  Alabama  River  are  very  great, 
funds  should  be  provided  for  the  vigorous  prosecution  of  the  work, 
whether  a  new  project  is  adopted  or  not,  ana  as  the  most  important 
work  under  the  project  to  secure  a  channel  6  feet  deep  will  be  the 
dredging,  the  small  dipper  dredge  belonging  to  the  improvement 
should  be  put  at  work,  and  a  suitable  hydraulic  dredge  should  be 
constructed." 

If  it  were  certain  that  the  estimate  of  $650,000,  submitted  by  Captain 
Cavanaugh,  would  provide  a  channel  6  feet  deep  for  nine  months  in  the 
year,  I  would  believe  the  expenditure  to  be  justifiable.  But  consider- 
ing the  uncertainty  as  to  securing  such  full  results  the  full  adoption 
of  such  project  at  this  time  does  not  appear  to  me  justifiable.  It  is 
believed,  however,  that  the  appropriations  heretofore  made  for  the 
river  have  not  been  suflScient  to  maintain  the  improvements  made,  let 
alone  securing  further  improvement,  and  I  am  of  the  opinion  that  the 
commercial  interests  involved  will  warrant  a  greater  annual  expendi- 
ture than  is  recommended  by  the  Board  of  Engineei-s  for  Rivers  and 
Harbors,  for  several  years  to  come,  so  that  not  only  may  existing 
improvement  be  maintained,  but  that  additional  channel  work  may 
extend  the  improvement  gradually  toward  the  desired  6-foot  low-water 
channel. 

Very  respectfully, 

A.  Mackenzie, 
Brig.  Oen,^  Chief  of  Engineers^  U.  8.  Army, 

Hon.  Wm.  H.  Taet, 

Secretary  of  War. 


survey  of  coosa  and  alabama  rivers,  georgia  and  alabama. 

United  States  Engineer  Office, 

M<mtgom*'Tij^  Ala,.,  June  30^  190 J^, 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
Alabama  and  Coosa  rivers,  in  conipliance  with  the  requirements  of 
the  river  and  harbor  act  approved  June  13,  1902: 

Under  the  terms  of  this  act  report  is  required  both  as  to  the  f  easi- 
bilitj'  and  advisability  of  securing  a  6-foot  navigation  in  these  rivers, 
and  to  obtain  the  necessary  data  for  this  report  the  unexpended  bal- 
ance of  the  appropriation  for  the  improvement  of  the  Coosa  River 
between  Wetumka,  Ala.,  and  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  bridge  was  made  available.  As  the  limited  amount  thus  made 
available  was  insuflScient  for  complete  surveys  of  the  rivers,  it  was 
expended  in  obtaining  the  data  considered  most  necessary  for  the 
revision  of  the  projects  and  estimates  for  the  improvement  of  both 
rivers  for  a  6-foot  navigation. 

A  topographical  survey  was  made  of  the  banks  of  the  Coosa  River 
from  Lock  4,  Alabama,  to  Wetumka,  Ala.,  a  distance  of  116  miles, 
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and  a  hasty  examination  of  the  obstructions  in  the  Coosa  River  from 
Wetamka  to  its  junction  with  the  Talla{)oosa,  a  distance  of  11  miles, 
and  of  the  Alabama  from  this  point  to  its  mouth,  a  further  distance 
of  312  miles.  A  detailed  report  upon  the  methods  and  results  of  the 
topographical  survey  of  the  Coosa  River  was  made  by  Mr.  N.  A. 
Yuille,  chief  of  party,  and  is  submitted  herewith  as  Appendix  A. 
As  soon  as  the  results  of  this  survey  were  available  a  thorough  study 
of  the  section  of  the  river  between  Lock  4  and  Wetumka  was  made  to 
devise  a  project  for  its  improvement  to  secure  a  6-foot  navigation. 
Several  different  projects  were  considered,  and  the  one  finally  decided 
upon  is  thought  to  be  the  most  economical  and  best  balancea  that  can 
be  made  from  data  at  present  available.  The  project  provides  for  the 
construction  of  15  locks  and  dams  between  Lock  4  and  Lock  31,  the 
completion  of  Lock  4  and  Dam  31,  and  the  necessary  excavation  to 
provide  a  channel  between  the  locks  not  less  than  7  feet  deep  and  150 
feet  wide  on  the  bottom.  This  project  differs  from  the  present  one 
in  many  respects.  The  number  of  locks  is  reduced  by  11,  thus  reduc- 
ing the  time  required  for  lockages  and  also  the  annual  charge  for 
maintenance  by  an  amount  estimated  as  $5,000  per  lock,  or  $55,000 
per  annum.  The  channel  between  locks  has  been  increased  from  100 
feet  wide  by  4  feet  deep  to  150  feet  wide  by  7  feet  deep,  to  aflford 
proper  facilities  for  a  6-foot  barge  navigation;  but,  due  to  a  different 
distribution  of  pools  and  pool  levels,  the  extent  of  channel  work  has 
been  reduced.  The  width  of  the  locks  has  been  increased  from  52  to  56 
feet,  and  the  tops  of  the  miter  sills  placed  7  feet  below  the  crests  of  the 
dams.  All  dams  over  20  feet  in  height  are  to  be  built  of  concrete 
masonrv,  those  of  lesser  height  to  be  of  stone,  with  a  crib  core  simi- 
lar to  those  already  constructed  at  the  upper  lock  sites. 

A  report  upon  tfiis  project,  with  an  estimate  of  its  cost,  has  been  pre- 
pared by  Mr.  D.  M.  Andrews,  assistant  engineer,  and  is  submitted  here- 
with as  Appendix  B.  This  report  also  includes  an  estimate  of  the  cost 
of  extendmg  the  6-foot  navigation  from  above  Lock  4  to  Gadsden,  Ala., 
for  such  an  extension  would  be  necessary  to  secure  the  maximum  bene- 
fits from  the  improvement;  and  a  further  extension  in  modified  form 
from  Gadsden  to  Rome,  Ga.,  will  doubtless  ultimately  become  highly 
desirable. 

The  unit  prices,  types  and  dimensions  of  locks,  dams,  and  other 
parts  of  the  proposed  improvement,  and  the  general  assumptions  made 
to  cover  points  where  complete  information  is  not  available  have  all 
been  carefully  considered  with  Mr.  Andrews  and  checked  by  a  personal 
examination  of  the  river  and  proposed  lock  sites  between  Lock  4  and 
Wetumka,  and  as  submitted  in  nis  estimate  are  in  accordance  with 
my  views  on  the  subject. 

As  indicated  in  this  report,  it  is  believed  to  be  entirely  feasible  to 
secure  a  6-foot  navigation  from  Wetumka,  Ala.,  to  the  Broken  Arrow 
coal  fields  above  Lock  4  at  an  estimated  cost  of  $8,960,706,  and  to 
extend  this  navigation  to  Gadsden,  Ala.,  for  an  additional  sum  esti- 
mated as  $1,064,000,  provided  the  appropriations  made  for  the 
improvement  are  sufficiently  liberal  to  permit  the  work  to  be  carried 
on  economically  and  advantageously  so  as  to  complete  it  within  less 
than  ten  years. 

The  practical  value  of  any  improvement  of  the  Coosa  River  from 

Gadsden   to   Wetumka  depends  largely  upon  the  existence  of  an 

improved  channel  in  the  Coosa  and  jAJabama  rivers  from  Wetumka  to 
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the  mouth  of  the  Alabama  River,  which  will  afford  equal  or  better 
facilities  than  those  above  Wetumka,  so  that  the  route  from  Gadsden 
to  the  seaboard  at  Mobile  may  be  complete.  The  feasibility  and  esti- 
mated cost  of  securing  such  a  channel  nave  therefore  been  considered 
as  carefully  a^^  available  data  permit. 

The  first  careful  examination  ever  made  of  the  Alabama  River  was 
by  Mr.  G.  B.  Yuille,  assistant  engineer,  in  1875,  and  his  description 
of  its  character  and  conclusions  with  reference  to  the  feasibility  of  its 
improvement  were  as  follows: 

The  results  of  the  examination  may  be  briefly  stated  as  follows:  Commencing  at 
Wetumka,  which  is  situated  at  the  hestd  of  an  open  reach  of  navigable  water  on  the 
Coosa  River  and  at  the  foot  of  the  last  of  a  series  of  rapids  that  obstruct  the  upper 
portion  of  that  river,  with  a  width  here  of  400  feet,  between  fixed  and  stable  baiiKs, 
partly  formed  of  gneiss  rock,  through  which  the  river  has  made  its  way,  it  assumes 
a  lake-like  appearance,  maintaining  a  uniform  width,  with  a  very  moderate  current, 
and  depth  or  not  less  than  6  feet,  till  the  mouth  of  the  Tallapoosa  River  is  reached, 
the  junction  of  which  with  the  Coosa  forms  the  Alabama  River  proper. 

At  the  mouth  of  the  Tallapoosa  we  come  upon  the  first  serious  obstacle  to  naviga- 
tion, caused  by  an  extensive  depHOsit  of  coarse  gravel  in  the  channel  of  the  united 
rivers,  brought  down  the  former  in  times  of  flo<xl,  filling  up  the  bed  and  causing  a 
widening  of  the  main  river,  with  a  consequent  dispei-sion  of  the  water  into  several 
shifting  channels,  through  which  only  about  2  feet  depth  is  found  at  low-water  stage. 
The  filling  up  of  the  main  river,  acting  as  a  dam,  has  cauaed  a  great  increase  of  the 
natural  inclination  of  the  river  bed  below,  and  the  formation  of  slack-water  pools  in 
each  above  the  obstruction.  The  formation  of  this  dam  or  bar  in  the  main  river  is 
evidently  the  result  of  the  very  square  entrance  of  the  Tallapoosa  into  the  Coosa, 
with  the  heavv  character  of  deposit  brought  down  the  former  and  discharged  into 
the  channel  of  the  latter,  together  with  tne  very  unstable  nature  of  the  adjacent 
river  banks,  allowing  an  undue  widening  to  take  place  with  the  ever  varying  con- 
ditions of  each  river  m  flood  and  low  water. 

This  disturbance  of  the  otherwise  favorable  condition  of  the  river  continues  for 
about  3  miles,  when  the  normal  character  of  the  river  is  again  found,  with  an 
increase  of  width  to  500  feet  since  the  accession  of  the  Tallapoosa,  and  with  a  depth 
of  from  6  to  15  feet  in  all  open  reaches  of  the  river. 

We  now  enter  upon  a  portion  of  the  river  that  is  very  uniform  in  its  characteris- 
tics, in  the  character  of  the  banks,  width  and  depth;  also  in  the  great  similarity  and 
nature  of  the  obstructions  found;  this  similarity  continues  so  long  as  the  river  is 
bounded,  one  side  or  the  other,  by  high  and  solid  bluffs. 

It  is  therefore  unnecessary  to  enter  into  a  minute  description  of  the  succeBBive 
obstructions  found;  a  general  illustration  of  thegoverning  characteristics  will  be  more 
useful. 

The  banks  generally  of  the  upper  portion  of  the  river  are  of  a  solid  and  firm  nature, 
and  in  no  case  was  there  found  any  extensive  caving  or  falling  in.  In  a  very  large 
proportion  the  banks  upon  one  side  of  the  river  or  the  other  are  composed  of  a  com- 
pact soft  rock  or  marl,  usually  called  rotten  limestone,  a  material  that  oners  an  effective 
barrier  against  the  eroding  action  of  the  river,  and  which  often  contains  ledges  of  a 
harder  material,  fit  in  many  places  for  building  stone.    The  bluffs  also  contain  large 

nntities  of  nodules  or  concretions  of  a  hard  and  solid  character,  that  fall  from  the 
of  bluff  and  collect  at  the  edge  of  low  water,  that  would  make  suitable  material 
for  filling  cribs  of  dams  and  jetties,  easily  gathered  by  boat  at  low  water. 

This  general  character  of  the  river,  however,  is  only  applicable  to  those  parts  that 
are  free  from  islands,  bars,  and  shoals,  of  which  there  are  great  numbers,  as  shown 
U{>on  the  index  map.  These  obstructions  may  be  said  to  have  resulted  from  the 
failure  in  resistance  offered  to  the  action  of  the  river  by  one  or  the  other  of  the 
banks,  allowing  an  increase  of  width  in  the  flood  stage,  and  the  consequent  filling  by 
timber,  gravel,  and  sand  in  the  unduly  widened  river  bed  during  the  subsidence  of 
flood.  This  action  has,  in  the  course  of  time,  divided  the  channel,  forming  islands 
and  bars  with  those  in  a  less  advanced  state,  constituting  the  present  shoals. 

The  foregoing  description  of  character  of  river  applies  to  that  portion  commencing 
near  the  mouth  of  Tallapoosa  River  and  extends  to  a  point  between  Claiborne  and 
Gainstown,  where  the  high  bluffs  come  to  an  end.  The  width  of  the  river  in  this 
portion  ranges  from  500  to  600  feet,  and  wherever  that  width  is  exceeded  will  be 
found  the  bars  and  shoals.  In  the  open  reaches  of  river  ample  water  is  always  found, 
ranging  from  8  to  15  feet,  and  often  much  deeper.    At  none  of  the  bars  or  eJioals 
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was  there  found  any  ezcewive  carrent,  and  in  the  open  reaches  the  current  did  not 
exceed  three-fourths  or  H  miles  per  hour. 

In  this  really  beautiful  portion  of  the  river  its  usefulness  is  marred  by  many  bars, 
shoals,  and  reefs,  and  collections  of  logs,  at  many  of  which  points  the  low-water  depth 
is  reduced  3^  and  even  2}  feet. 

We  now  come  to  that  part  of  the  river  between  Gainstown  and  the  mouth, 
where  the  width  has  increased  to  600  and  800  feet,  the  depth  rangins  from  10  to  12 
feet  in  the  fair  reaches,  and  upon  the  shoals  as  low  as  3  feet  was  found  for  low  water. 

FVom  near  this  point,  where  the  high  bluffs  terminate,  the  river  banks  are  mostly 
overflowed  in  high  water  and  are  more  subject  to  erosion  by  the  river.  A  much  wider 
scope  of  the  valley  of  river  is  overflowed,  and  we  find  a  sudden  falling  off  of  the 
oscillation. 

One  of  the  most  damaging  obstructions  of  the  lower  river  is  what  is  known  as  the 
''onfroff,"  about  16  miles  above  the  mouth  of  Alabama  River,  where  the  waters  of 
the  latter  have  of  late  years  made  an  outlet  through  to  the  Tombijrbee  River  of  such 
magnitude  as  to  seriously  impair  the  volume  of  water  passing  down  the  Alabama. 
[The  cut-off  has  been  closed  since  1880.] 

The  river  below  the  cut-off  to  the  mouth  is  as  yet  in  good  condition,  requiring  only 
the  removal  of  logs  and  timber;  ample  water  found  from  the  cut-off  to  the  mouth. 

Owing  to  the  unfavorable  condition  of  the  river  at  the  commencement  of  the 
examination,  no  estimate  of  the  volume  of  discharge  could  be  made  at  a  point  above 
Montgomery,  which  was  deemed  essential  to  a  determinate  solution  of  toe  problem 
of  maximum  capacity  of  channel  practicable.  A  measurement  was  made,  however, 
below  Montgomery,  or  as  soon  as  the  river  was  found  in  a  favorable  condition. 
These  measarements  were  made  when  the  river  was  reported  to  be  about  1  foot 
above  ordinary  low  water.  They  are  submitted  as  approximate  only.  The  first  was 
taken  at  a  point  just  below  Newport  bar,  and  gives  3,711  cubic  feet  per  second  with 
mean  velocity  of  2  feet  per  second.  The  second  was  taken  at  Woods  Upper  Land- 
ing, 20  miles  lower  down,  and  gave  3,734  cubic  feet  per  second  with  mean  velocity 
of  1.57  feet  per  second. 

To  determine  inclination  of  river  surface  at  low  water  use  was  made  of  data  from  rail- 
road-sorvev  levels  and  measurements  of  surface  velocities  of  the  river  at  various  points. 

The  oscillation  was  determined  from  actual  note  of  the  hieh- water  marks  from 
reliable  sources,  and  all  are  made  from  the  well-established  high  water  of  the  spring 
of  1874. 

The  following  statement  is  therefore  submitted  with  confidence  that  it  approxi- 
mates the  truth: 

Statement  of  tide^cater  eleixdiofM^  oscUlalums,  and  eAimaU  of  volume  of  discharge  at  ixirious 
points  on  the  Alabama  River. 


NameoflocaUty. 

Map 

distance 

from 
Mobile. 

Low  wa- 
ter of 
river 
above 

tide  wa- 
ter at 

Mobile. 

Oscilla- 
tion of 
river  dur- 
ing high 
water  of 
1874. 

Volume 
of  water 
per  sec- 
ond, low 
water  of 
1875. 

Remarks. 

Wptittnlrft .... 

Miles. 
867 

338 
310 

291 

117.00 
105.00 
103.40 

Feet. 
58.82 

53.50 

58.20 

Cu.feet. 

River  400  feet  wide  at  low 

Sooth   and    North  Alabama 

water. 

Railroad  bridge. 
If  ontgomery 

Newpoit  bar.  one-half  mile 
beiow. 

Woods  Upper  Landing 

Western  Railroad  bridge 

8elma ^ 

8,711 
8,734 

Approximate  only. 

Do. 

2&4i 

56.00 

im 

954 

60i 

444 

31 

00 

53.00 
42.00 
28.00 

23.00 
21.90 

20.00 
16.25 
1.00 

Claiborne 

End  of  high  bluffs  on  river. 

Gainstown 

Both  banlcfl  mostly  overflowed 

IH^vis  Land  i  fig 

daring  high  water  from  thi«i 
point  south. 

Cot-off 

i2.66 

Oscillation  and  elevation  esti- 

mated. 

Seymomv  Bltlif    

Mobile 

0.00 





From  the  above  statement  the  average  rate  of  inclination  of  the  river  from  the 
cut-off  to  Montgomery  is  0.328  foot,  or  about  4  inches  per  mile;  from  Montgomery  to 
Wetomka,  0.469  foot,  or  5}  inches  per  mile. 
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At.  the  moflt  rapid  part  of  the  Tallapoosa  shoal  the  mean  velocity  was  detennined 
by  measurement  at  4.56  feet  per  second,  or  8.1  miles  per  hour,  which  extended  about 
one-fourth  of  a  mile  in  distance  at  that  rate.  At  no  other  point  on  the  river  was 
there  found  such  an  exceptional  mean  velocity;  therefore,  without  burdening  this 
report  with  more  data  for  determining  the  exact  capacity  of  the  river,  we  may  safely 
proceed  to  consider  plans  and  estimates  of  cost,  being  fully  satisfied  that  there  will 
oe  abundant  volume  of  water  to  carry  out  any  scale  of  improvements  contemplated 
or  the  requirements  which  probable  commerce  on  the  river  may  call  for. 

By  map  measurement  the  total  length  of  river  examined  is  322  miles,  upon  which 
were  found  116  bars,  shoals,  and  reefs  that  offered  more  or  less  impediment  to  free 
navigation  at  ordinary  low- water  stage  of  river.  In  prosecuting  this  examination 
there  was  soon  develoi>ed  a  remarkable  similarity  in  the  character  and  nature  of  the 
obstructions,  determining,  in  the  mind  of  the  observer,  a  common  method  for  their 
remedy.  In  all  cases  where  a  bar  or  shoal  was  found  there  was  an  increased  width 
of  river,  and  where  the  shoal  became  elevated  into  an  island  and  divided  the  channel 
into  two  chutes,  thus  narrowing  the  river,  one  or  both  chutes  would  be  found  with 
deep  water  as  far  as  the  bar  or  island  extended.  At  the  head  of  the  island,  where 
the  channel  was  vet  wide,  would  be  found  the  compact  jjravel  shoal,  with  shallow 
water;  then,  at  the  foot  of  the  island  or  bar,  where  the  river  was  also  yet  too  wide, 
we  would  find  the  soft,  shifting  sand  deposit  and  shallow  water. 

In  submitting  estimate  of  cost  two  grades  of  improvement  are  proposed:  The  first 
for  a  channel  of  4  feet  depth  and  200  feet  minimum  width;  the  second  of  6  feet  depth 
and  150  feet  minimum  width. 

The  first  plan  contemplates  such  depth  as  may  be  easily  secured,  and  at  the  same 
time  the  work  may  be  made  to  lead  in  the  direction  of  a  more  thorough  improvement 
in  the  future. 

The  second  plan  contemplates  a  work  of  improvement  that  will  at  once  secure  an 
approximation  to  the  full  capacity  of  the  river  at  low-water  sta^. 

The  4-foot  channel,  it  is  believed,  will  serve  the  present  requirements  of  the  class 
of  steambcMits  used  on  the  river,  and  the  execution  of  this  work  would  be  the  first 
step  toward  a  more  perfect  work,  looking  to  the  future  development  of  the  full  capac- 
ity of  river,  when  the  increased  commerce  and  growth  of  new  interests  shall 
require  it. 

As  river  improvements  of  this  character  are  always  in  a  measure  experimental, 
there  is  every  reason  to  believe  that  in  a  case  like  this  the  full  result  may  oe  obtained 
in  some  places  in  the  effort  to  secure  only  the  partial.  I  therefore  think  it  but  the 
exercise  of  proper  prudence  to  recommend  the  application  of  means  under  the  first 
grade  of  improvement. 

The  amount  appropriated  for  the  examination  not  contemplating  an  instrumental 
survey  of  the  obstructions  found  upon  the  river,  it  will  be  necessary  in  many  cases 
to  have  a  survey  made  before  determining  a  plan  of  improvement. 

Therefore  to  the  foregoing  total  cost  must  be  added  an  amount  sufficient  to  cover 
this  item,  also  an  amount  to  provide  for  the  removal  of  logs  and  trees  obstructing  the 
sides  and  lodged  in  the  bottom  of  the  river  in  the  long  reachee  of  open  water  not 
covered  in  the  tabular  estimate. 

The  total  estimate  will  then  stand  as  follows: 
For  channel  of  4  feet  by  200  feet: 

Total  cost  from  tabular  estimate $204,310.00 

Additional  logs  to  remove,  500,  at  |10 5,000.00 

Superintendence,  survey,  and  contingencies,  10  per  cent 20, 431. 00 

Total 229,741.00 

For  channel  of  6  feet  by  150  feet: 

Total  cost  from  tabular  estimate 395, 456. 00 

Additional  logs  to  remove,  500,  at  $10 6, 000. 00 

Superintendence,  surveys,  and  contingencies,  15  per  cent 59, 318. 25 

Total 459,773.25 

The  measurements  of  the  discharge  of  the  Alabama  River,  given  in 
the  above  table,  are  believed  to  be  unreliable  as  stated  by  Mr.  Yuille, 
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for  rau^ngs  made  by  three  different  observers  of  the  United  States 
Geological  Survey  at  Selma,  Ala.,  give  the  discharge  of  the  Alabama 
River  at  this  point  as,  approximately,  7,000  cubic  feet  per  second  at 
ordinary  low  water,  and  by  interpolation  from  the  rating  table  pre- 
pared by  this  survey  for  the  river  at  Selma  the  discharge  at  the  lowest 
stages  of  the  river  ever  known  exceeds  5,000  cubic  feet  per  second. 

Measurements  of  the  discharge  of  the  Coosa  River  made  in  1891  at 
a  point  3  miles  above  Wetumka,  under  the  direction  of  this  office  by 
Mr.  Firth,  assistant  engineer,  are  in  substantial  accord  with  these  fig- 
ures^ as  they  give  the  discharge  at  this  point  as  5,800  cubic  feet  per 
second  at  a  stage  corresponding  to  zero  on  the  Wetumka  gauge. 

A  second  examination  of  the  river  was  made  in  1890  by  Mr.  C.  B. 
Percj',  assistant  engineer,  and  its  condition  at  that  time  is  described 
by  him  as  follows: 

The  amoant  allotted  for  the  examination  at  that  time  did  not  justify  any  extended 
or  connected  survey.  Consequently  only  the  more  important  obstructions  were  care- 
fully investigated,  a  cursory  exanunation  of  the  smaller  islands,  bars,  and  shoals 
made,  and  the  reaches  of  the  river  merely  sounded.  While  the  detailed  features  of 
all  the  bars  have  materially  changed  since  that  date,  the  general  characteristics  have 
remained  unaltered,  so  that  the  information  and  data  then  secured  and  that  furnished 
by  the  surveys  of  the  more  important  bars,  etc.,  made  during  1889,  together  with  the 
knowledge  of  the  river  gained  during  the  progress  of  the  present  improvement,  will 
furnish  as  accurate  and  reliable  data  upon  wnich  to  lyase  an  estimate  of  cost  and  a 
general  project  for  a  6-foot  channel  as  would  be  gaine<l  from  any  survey  made  at  this 
time,  for  by  the  time  the  funds  for  starting  the  work  would  be  made  available  other 
alterations  woald  probably  have  taken  place,  rendering  a  survey  of  each  locality  nec- 
essary before  determining  on  the  plan  of  improvement.  Therefore  I  would  r&qyevir 
fully  suggest  that  no  survey  be  made  now,  and  that  a  sufficient  amount  be  added  to 
the  estimated  cost  to  cover  the  expense  of  such  examination  as  may  from  time  to 
time  be  required. 

The  estimated  cost  of  improving  the  channel  of  these  rivers  to  a  depth  of  4  feet 
from  Wetumka  to  the  mouth  of  the  Alabama  was,  according  to  the  report  of  1876, 
1229,741. 

The  total  amount  appropriated  toward  this  improvement  up  to  June  30,  1890,  was 
1165,000,  and  the  work  done  has  resulted  in  securing  a  depth  of  4  feet  at  low  water, 
permitting  an  uninterrupted  navigation  during  the  entire  year  to  boats  of  that  draft 
and  to  those  drawing  5i  feet  or  less  during  nine  months,  and  also  in  securing  a  channel 
comparatively  free  of  logs  and  snags,  and  in  clearing  the  banks  of  overhanging  timber 
dangerous  to  navigation,  whereas  at  the  time  the  survey  was  made  *'its  usefulness  was 
maired  by  many  bars,  shoals,  and  reefs,  and  collection  of  logs,  at  many  of  which 
points  the  low- water  depth  is  reduced  to  34  and  even  2 J  feet."  The  entire  river  was 
much  obstructed  by  logs  and  snags  that  were  embedded  in  the  main  channel  and 
chutes,  and  the  banks  lijied  with  dangerous,  overhanging  timber.  A  very  large 
portion  of  the  amount  so  far  appropriated  has  been  expende<i  in  removing  the  logs 
and  snags  and  overhanging  timber,  also  in  maintaining  the  improved  condition  of 
the  river  by  the  removal  of  the  annual  accumulation  of  similar  obstructions  brought 
into  the  channel  and  chutes  by  freshets  and  fallen  timber  from  the  caving  and  wash- 
ing of  the  banks.  Nothing  has  been  expended  on  shore  protection,  and  but  a  small 
proportion  in  contracting  the  stream  to  its  normal  width  by  jetties;  this  has  been 
due  to  the  small  amount  of  the  annual  appropriations.  However,  in  every  instance 
where  jetties  have  been  constructed  and  remained  in  good  condition  a  depth  of  6 
feet  has  been  secured  at  low  water,  and  the  channel  very  much  straightened. 

The  general  width  of  the  Alabama  River  ranges  from  500  to  600  feet,  and  wherever 
this  width  is  exceeded  the  bars,  shoals,  ete.,  are  to  be  found.  In  the  open  reaches, 
often  many  miles  in  length,  the  depth  at  low  water  ranges  from  8  to  25  feet;  the 
rate  of  inclination  is  nearly  uniform,  and  the  fall  at  the  bars  is  not  materially 
increased  over  the  average,  which  is  about  4  inches  per  mile;  the  current  nowhere 
exceeds  IJ  miles  per  hour  in  the  reaches,  and  no  excessive  velocity  is  to  be  found  in 
any  of  the  chutes  except  at  and  below  the  junction  of  the  Coosa  and  Tallapoosa 
rivers,  where  the  velocity  reaches  the  maximum  of  about  3.1  miles  per  hour,  and  the 
distance  between  the  bars,  ete.,  ranging  from  one- half  to  12  miles,  with  an  abundant 
volume  of  water  at  all  seasons;  the  improvement,  therefore,  at  each  locality  will  be 
comparatively  independent  and  will  have  but  little  effect  upon  those  above  or  below. 
The  great  similarity  in  the  general  characteristics  of  all  the  obstructions  admits  the 
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adoption  of  a  uniform  method  of  improvement  along  the  entire  river,  and  plans  and 
estimates  can  be  safely  submitted  to  carrv  it  out  on  any  scale  that  may  be  contem- 
plated, or  that  any  future  development  oi  commerce  may  justify. 

The  estimate  herein  submitted  is  for  maintaining  the  improvement  by  the  removal 
of  logs,  snags,  and  other  obstructions  from  the  channel,  also  overhanging  trees  from 
the  banks  where  they  interfere  with  navigation;  to  protect  rapidly  caving  banks;  to 
construct  works  of  contractions  where  needed;  to  increase  the  depth  at  low  water  to 
6  feet;  to  excavate  rock  reefs  and  bars  where  the  material  is  such  as  will  not  scour 
to  conforni  to  the  improved  channel,  and  finally,  to  carry  out  in  connection  with 
this  work  a  detailed  survey  of  the  bars,  shoals,  islands,  etc',  wherever  necessary. 

Estimate  of  cost  of  improving  the  Coosa  and  Alabama  rivers  from  Wetumka, 
on  the  former,  to  tne  mouth  of  the  latter,  an  estimated  distance  of  322 
miles: 

Works  of  contraction  and  shore  protection 1305, 871 

Snagging  operations 30, 000 

Surv'eys,  supervision  of  work,  contingencies,  etc.,  15  per  cent 50,  380 

Estimated  total  cost 386,251 

These  descriptions  are  still  accurate,  so  far  as  the  general  character 
of  the  river  is  concerned,  and  the  conclusions  with  reference  to  the 
possibility  of  its  improvement  are  believed  to  be  sound,  for  where- 
ever  improvement  has  been  properly  carried  on  satisfactory  and  pjer- 
manent  results  have  been  secured  so  long  as  the  works  of  regulation 
were  maintained.  Unfortunately,  however,  appropriations  have  been 
so  small  and  made  at  such  irregular  intervals  that  no  systematic 
improvement  has  been  possible,  work  being  almost  entirely  confined 
to  the  removal  of  the  annual  accumulation  of  snags  and  to  temporary 
measures,  to  secure  immediate  relief  at  widely  scattered  points  without 
any  reference  to  a  general  plan,  often  resultmg  in  the  development  of 
other  obstructions  at  points  lower  down  the  river. 

As  the  slope  of  the  rivers  fi'om  Wetumka  to  the  mouth  of  the  Ala- 
bama River  is  small  and  the  discharge  very  large,  according  to  the 
gaugings  of  the  United  States  Geological  Survey  at  Selma,  Ala., 
exceedmg  5,0(X)  cubic  feet  per  second  even  at  extreme  low  water,  it  is 
believed  to  l>e  entirely  feasible  to  secure  and  maintain  an  open  channel 
sufficient  for  6-foot  navigation  practically  throughout  the  year.  From 
January  1,  1890,  to  January  1,  1904,  a  period  of  fourteen  years,  the 
river  has  afforded  facilities  for  a  6-foot  navigation  for  an  average  of 
over  two  hundred  days  per  year  without  improvement,  and  would,  with 
little  improvement,  afford  facilities  for  a  4-foot  navi^tion  throughout 
the  year.  I  am,  therefore,  of  the  opinion  that  the  interruptions  to  a 
6-foot  navigation  due  to  low  water  could  be  reduced  below  thirty  days 
per  year.  With  a  view  to  determining  whether  or  not  the  extreme 
low- water  discharge  of  the  Coosa  and  Alabama  rivers  will  be  sufficient 
for  the  improvement  as  proposed,  the  maximum  concentration  of  fall 
was  measured  at  points  on  uie  Tallapoosa  bar,  the  most  unfavorable 
part  of  the  rivers  between  Wetumka  and  Mobile,  and  the  result  of 
these  measurements  indicated  that  even  here,  where  the  concentration 
of  fall  is  the  maximum,  the  extreme  low-water  discharge  will  be  ample 
to  supply  the  proposed  channel,  even  without  considering  the  local 
reduction  in  slope  which  will  naturally  result  from  its  distribution 
over  the  entire  length  of  the  shoal.  As  the  total  fall  between  Wetumka 
and  Montgomery  has  never  been  accurately  determined  it  is  possible 
that  the  improvement  as  proposed  may  give  rise  to  excessive  currents 
in  the  dredged  cuts,  making  them  difficult  to  maintain,  or  cause  an 
excessiv^e  lowering  of  the  lower  pool  at  Lock  31.  If  such  is  the  case 
it  will  be  nec^sar^  tp  protect  the  bottoms  of  cuts  from  scour  or  con- 
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stract  a  lock  of  low  lift  below  the  mouth  of  the  Tallapoosa  River,  and 
the  additional  funds  nece8sary  for  this  have  therefore  been  provided 
for  in  the  estimate. 

The  hasty  examination  of  the  rivers  recently  made  indicates  that  at 
extreme  low  water  for  approximately  4i  per  cent  of  the  distance  from 
Wetumka  to  the  mouth  of  the  Alabama  Kiver  the  channel  does  not 
have  a  width  of  150  feet  and  a  depth  of  7  feet,  the  reduced  widths  or 
depths  being  found  on  bars  or  shoals  practically  identical  with  those 
discovered  by  Mr.  Yuille,  except  where  the  improvement  of  the  river 
has  caused  some  modification  and  at  the  Tallapoosa  Cut-off,  which  has 
developed  since.  To  make  a  channel  150  feet  wide  and  T  feet  deep 
through  these  shoals  will  require  the  removal  of  approximately  18,500 
cubic  yards  of  rock  and  1,200,000  cubic  yards  of  sand  and  gravel. 

The  best  method  of  securing  this  channel  is  believed  to  be  by  dredg- 
ing, combined  with  such  works  of  regulation  as  may  be  necessary  to 
prevent  the  return  of  the  dredged  material  into  the  cnannel  and  at  the 
same  time  restrict  the  width  of  the  low-water  channel.  The  dredging 
should  be  done  by  purchasing  a  Government  plant  with  sufficient 
capacity  to  remove  at  least'  600,000  cubic  yards  per  working  season,  as 
heavy  filling  of  dredged  cuts  may  be  expected,  particularly  the  first 
few  years,  and  the  plant  should  have  sufficient  capacity  to  complete 
the  channel  within  five  years,  making  a  liberal  allowance  for  the  fill 
during  this  period. 

The  estimated  cost  for  securing  and  maintaining  a  channel  for  6-foot 
navigation  as  outlined  above  is  as  follows: 

For  completing  the  channel  within  seven  years: 

Removing  18,500 cubic  yards  rock,  at$2.50 $46,250 

Goofitracting  30,000  linear  feet  of  jetties,  at  $5 150, 000 

Constniction  of  2  hydraulic  dredges  (estimated  to  require  two  years), 

at  $50,000  each '. 100,000 

Operation  of  these  dredges  for  five  years,  at  an  average  cost  of  $16,500 

each  per  year 165,000 

Operation  of  1  snag  boat  for  five  years 50, 000 

Closing  Tallapoosa  Cut-off 25,000 

Lock  nslow  mouth  of  Tallapoosa  River,  if  required 400, 000 

Surveys,  superintendence,  etc 63, 750 

Total 1,000,000 

For  maintenance  after  the  seventh  year: 

Operation  of  1  sna^  boat,  per  year 10, 000 

Operation  of  dredging  plant,  per  year 25, 000 

Superintendence  and  contingencies,  including  repairs  to  jetties,  and 
possible  operation  of  lock 20,000 

Total 55,000 

In  absence  of  reliable  data  as  to  the  degree  of  permanence  of  dredged 
channels  in  the  Alabama  River  when  combined  with  properly  designed 
works  of  regulation,  a  more  exact  estimate  can  hardly  be  submitted, 
but  it  is  believed  that  the  improvement  as  outlined,  even  under  the 
most  unfavorable  conditions,  will  afford  a  practicable  channel  at  all  times, 
for  any  reductions  below  a  6-foot  draft  that  may  occur  during  unfa^ 
vorable  seasons  will  be  short  and  will  come  during  the  movement  of  cot^ 
ton,  for  which  a  less  draft  is  suflScient,  and  any  losses  to  commerce  in 
heavy  freights  will  be  practically  offset  by  the  increased  draft  over  6 
feet  that  can  be  carriea  for  the  greater  part  of  the  year.  Therefore 
the  improvement  of  the  Alabama  River  for  a  6-foot  navigation  is,  ux 
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my  opinion,  feasible  within  the  meaning  of  the  act  of  Congress  approved 
June  13,  1902. 

Considering  the  feasibility  of  providinjg  for  a  6-foot  navigation  in 
the  Coosa  and  Alabama  rivers  as  established,  in  order  that  such  an 
improvement  can  be  recommended  as  advisable  at  least  two  other  con- 
ditions must  be  susceptible  of  demonstration:  First,  that  the  improve- 
ment will  afford  a  cheap  and  practicable  water  ix)ute  which  can  always 
successfully  compete  with  the  railroads  and  effectually  control  the  tmns- 
portation  i*ates  between  the  Coosa  Valley  and  the  seaboard;  and,  secx>nd^ 
that  the  benefits  to  commerce  to  be  derived  from  the  improvement  will 
be  iX)mmensurate  with  its  cost.  To  show  that  a  system  of  barge  trans- 
portation can  on  a  6-foot  draft  successfully  compete  with  the  railroads 
and  carry  the  heavier  classes  of  freight,  such  as  coal  and  iron,  from 
Gadsden  and  intermediate  points  to  Mobile  at  a  cost  much  below  that 
by  rail  the  following  brief  discusssion  is  submitted: 

Both  the  Coosa  and  Alabama  are  large  rivers,  having  in  general  an 
available  width  of  from  4:00  to  800  feet,  and  when  improved  as  pro- 
vided for  in  the  above  estimates  fleets  of  at  least  six  barges  140  feet 
long  by  26  feet  beam  can  be  readily  handled  by  a  single  tow  boat. 
Such  a  fleet  on  a  6-foot  draft  will  carry,  approximately,  3,300  tons  of 
coal  or  pig  iron.  The  distance  from  Oadsden  to  Mobile  is  537  miles, 
and  as  a  tow  of  the  above  size  can  make  an  average  of  at  least  5  miles 
per  hour,  including  time  lost  at  locks,  the  round  trip  can  be  made  in 
two  hundred  and  eighteen  hours  running  time,  or  allowing  one  day 
each  trip  for  assembling  and  delivering  tows,  washing  boilers,  etc.,  in 
ten  days.  Assuming  that  the  time  lost  by  floods,  storms,  low  water, 
and  other  causes  does  not  exceed  sixty -five  days  per  year,  each  tow  boat 
could  make  30  trips  per  year  and  transport  with  its  fleet  99,000  tons  of 
freight.  As  the  increased  draft  possiole  for  the  greater  part  of  the 
year  will  more  than  compensate  for  any  reduction  due  to  low  water, 
the  above  estimate  for  loss  of  time  is  believed  to  be  ample  to  cover  all 
contingencies. 

To  carry  on  barge  transportation  economically  the  following  plant 
would  probably  be  required: 

For  every  tow  in  motion  6  additional  barges  at  each  terminus  load- 
ing and  discharging,  and  for  every  4  towboats  actually  in  operation  1 
additional  towboat,  with  its  complement  of  18  barges,  in  reserve. 
Therefore,  under  these  assumptions,  to  transport  from  Gadsden  to 
Mobile  in  one  year  396,000  tons  of  freight,  the  capacity  of  4  fleets, 
would  require  5  towboats  and  90  barges,  and  the  estimated  cost,  return- 
ing the  barges  empty  to  Gadsden,  would  be  as  follows: 

Cost  of  equipment: 

5  towboats,  at  $30,000  each $150,000 

90  barges,  at  $2, 000  each ! .     1 80, 000 

Total 330,000 

Interest  and  depreciation  20  per  cent 66, 000 

Operation  of  5  towboats  one  year: 

5  masters,  at  $150  per  month 9, 000 

10  pilots,  at  $125  per  month 15,000 

6  engineers,  at  $100  per  month 6, 000 

5  engineers,  at  $90  per  month 6, 400 

10  oflers,  at  $45  per  month 5, 400 

5  mates,  at  $75  per  month 4, 500 

20  firemen,  at  $5Q  per  month 12, 000 

5  cooks,  at  $45  per  month 2, 700 
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OpefBtion  of  5  towboats  one  year— Continaed. 

5  cooks'  helpers,  at  $25  per  month $1, 500 

15  deck  hands,  at  $40  per  month 7, 200 

2  carpenters,  at  $75  per  month 1, 800 

Oil,  waste,  lines,  etc 6,000 

Snbustence,  87  men,  at  40  cents  per  day 12, 702 

Fuel,  at  20  tons  per  day  per  boat  actually  running,  29,200  tons,  at  75 

cents  per  ton 21,900 

Total  cost  per  year 177,102 

From  this  discussion  the  cost  of  the  transportation  of  heavy  freights 
by  water  from  Gadsden  to  Mobile  is  estimated  to  be  less  than  1  mill 
per  ton-mile,  or  less  than  50  cents  per  ton,  and  for  compressed  cotton 
not  more  than  twice  this  amount  As  the  distance  from  Gadsden  to 
Mobile  by  rail  is  over  325  miles,  and  the  railroads  can  not  profitably 
handle  freight  on  hauls  of  this  length  for  much  less  than  4  mills  per 
ton-mile,  the  best  rate  they^  can  oflFer  will  be  more  than  $1.25  per  ton 
even  on  the  lowest  grade  of  freight.  The  present  railroad  rate  on  pig 
iron  from  Gadsden  and  Anniston  to  Gulf  points  is  |2.50  per  ton  of 
2,240  pounds,  and  on  compressed  cotton  38i  cents  per  100  from  Gads- 
den and  34i  cents  from  Anniston;  therefore,  making  a  fair  allowance 
for  excess  terminal  charges  and  for  maintenance  of  terminal  facili- 
.ties,  a  substantial  saving,  not  less  than  75  cents  per  ton  on  heavy 
freights,  and  much  more  on  cotton  and  other  high-gi-ade  freights,  may 
conhdently  be  relied  upon.  In  this  discussion  no  account  nas  been 
taken  of  the  return  freights  from  Mobile  to  the  various  points  in  the 
Coosa  Valley,  and  as  this  freight  movement  would  be  considerable  its 
consideration  would  serve  to  ms.ke  the  above  estimate  of  .the  cost  of 
moving  freight  by  water  and  the  resultant  benefits  to  commerce  still 
more  conservative. 

The  estimated  cost  of  securing  a  6-foot  navigation  from  Gadsden, 
Ala.,  to  Mobile,  Ala.,  is  in  round  numbers $11,000,000,  i.  e. ,  $10,000,000 
between  Gadsden  and  Wetumka,  and  $1,000,000  between  Wetumka 
and  Mobile.  The  cost  of  maintaining  and  opei*ating  the  improvement 
is  estimated  to  be,  for  the  20  locks  between  Gadsden  and  Wetumka, 
including  the  connecting  channels,  $5,000  per  lock,  or  $100,000  per 
annum,  and  for  the  river  between  Wetumka  and  Mobile,  $55,000  per 
annom;  therefore,  in  order  that  the  improvement  may  lye  recommended 
as  advisable,  it  must  be  evident  that  the  benefits  to  commerce  will  at 
least  be  great  enough  to  exceed  this  annual  cost  of  maintenance  plus  a 
moderate  interest  on  the  first  cost  of  the  improvement.  Computing 
this  interest  at  3  per  cent,  the  amount  which  represents  the  minimum 
annual  benefit  permissible  is  $485,000. 

In  estimating  the  benefits  to  be  derived  from  the  improvement  two 
quite  different  factors  must  be  considered;  first,  the  benefits  to  exist- 
ing commerce,  which  can  be  predicted  with  some  degree  of  certainty, 
and  second,  benefits  to  prospective  commerce,  which,  in  the  nature  of 
things,  must  be  largely  a  matter  of  personal  opinion,  as  their  predic- 
tion depends  entirely  upon  an  estimate  as  to  tne  volume  of  sucn  com- 
merce. An  eflfort  nas  therefore  heen  made  to  present  not  only  my 
conclusions,  but  also  such  data  as  will  enable  others  to  form  an  opinion 
as  to  the  soundness  of  such  conclusions. 

The  commerce  at  present  actually  affected  by  the  water  route  under 
consideration  is  confined  to  the  valley  of  the  Alabama  River  from 
Montgomery  south.     According  to  the  last  annual  report,  the  freight 
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carried  on  this  portion  of  the  river  from  July  1, 1902,  to  June  30, 1908, 
was  145,448  tons,  valued  at  $13,680,000,  and  since  last  September  the 
cotton  shipments  from  Montgomery  alone  have  exceeded  176,000  balea. 
on  which  the  minimum  railroad  rate  to  Gulf  ports  was  $1.76  per  bale; 
therefore,  it  is  evident  that  the  benefits  to  this  local  business,  due  to 
reduced  freight  rates  on  the  Alabama  River,  would  be  sufficient  to  jus- 
tify the  expenditure  of  the  amount  necessary  to  provide  adequate  facil- 
ities for  a  6-foot  navigation  from  Montgomery  to  Mobile,  and  it  can 
be  assumed  that  one-half  of  the  estimated  cost  of  the  project  for  the 
Alabama  River  and  $40,000  of  the  annual  cost  of  maintenance  will  l>e 
justified  by  this  local  traffic  and  need  not  be  charged  against  the  cost 
of  the  through  commerce,  or,  in  other  words,  that  the  assumed  meas- 
ure of  the  minimum  annual  benefit  to  this  commerce  may  be  reduced 
from  $485,000  to  $430,000. 

The  following  detailed  statejnent  of  the  shipments  from  the  Coosa 
Valley,  which  was  prepared  by  Captain  Flagler  in  1900  and  published 
in  the  Annual  Reports  of  the  Chief  of  Engineers,  is  believed  to  give  a 
conservative  idea  of  the  value  and  amount  of  the  actual  shipments 
from  the  Coosa  Valley  that  would  be  affected  by  the  proposed  improve- 
ment. 

In  addition  to  the  commerce  now  on  the  river,  etateci  above  to  be  valued  at $1,1 50,000, 
I  have  collected  statistics  from  the  mam  centers  of  production  in  the  Coosa  Valle\'. 
They  are  as  follows,  values  and  amounts  being  for  outgoing  shipments: 


Cotton bales. 

Cotton  seed tons. 

Wheat bushels. 

OatB do... 

Com do... 

Miscellaneous  a^^- 
cultural  products, 
dollars 

Lumber tons. 

Cattle dollars. 

Iron  ore tons. 

Cotton  cloths.dollars. 

Car  works do... 

Iron  furnaces. . . tons. 

Pipe  works do. . . 

Otner  manufactures, 
dollars 

Coal tons, 

Valuation  of  manu- 
facturing plant, 
dollars 

Coal  consumed  .tons. 

Coke  consumed  .do — 

Total  annual  value 
of  trade dollars., 


50.000 

106,500 

128,fi00 

696.000 

4,S25,00O 

2,800,000 

264.560 

7S.00O 

981,000 
40.000 


6,560,600 
100.388 
22,800 

180,900 


With  the  statistics  from  these  different  cities  and  towns  I  have  received  statements 
that  their  trade  would  increase  100  to  200  percent  on  the  opening  of  the  Coosa,  that 
freight  rates  would  fall  50  per  cent,  etc. 

While  some  of  these  estimates  may  be  oversanguine,  I  believe  that  the  present 
value  of  transportation  to  and  from  points  in  the  valley  exceeds  $20,000,000  annu- 
ally (I  have  no  figures  of  incoming  shipments);  that  at  least  25  per  cent  of  this 
amount  would  be  transferred  to  the  river  if  a  water  route  to  the  Gulf  was  secured, 
and  that  a  vast  amount  of  new  traffic  would  open  up  in  iron  ore,  coal,  and  lumber 
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t 
from  the  rich  districts  lying  idle  in  the  valley.  In  view  of  the  foregoing  facte  and 
ttie  amount  of  money  which  has  already  been  spent  in  improving  the  Coosa  River,  I 
strongly  recommend  that  work  be  pushed  to  completion  and  that  appropriations  be 
made  olf  $600,000  to  $800,000  annually  for  the  (K)ntinuation  of  the  project,  which 
could  thus  be  finished  in  six  or  seven  years. 

In  a  memorial  prepared  by  the  Coosa  River  convention  in  1889  the 
productj  of  the  Coosa  Valley  directly  tributary  to  the  Coosa  River 
which  would  be  affected  by  any  reduced  water  rates  thereon  are  given; 
and  while  this  memorial  is  an  ex  parte  statement,  the  statistics  given 
therein  seem  to  admit  of  verification.  In  round  numbers  they  are  as 
follows: 

Tons. 

Cotton  and  other  farm  products 500, 000 

Pig  iron 670,000 

Manufactured  cotton  goods  . .  - 21, 000 

Manufactured  iron 270,000 

lime 13S,000 

To  which  should  be  added  the  product  of  the  new  steel  plant  at 
Gadsden,  Ala.,  which  has  an  annual  output  of  over  140,000  tons  of 
nails  and  other  manufactured  steel  products,  making  the  total  of  the 
products  of  the  valley  affected  1, 745,000  tons.  ^  The  lumber,  iron  ore, 
and  fluxing  rock  mentioned  in  the  memorial  are  not  included,  as  the 
lumber  traSe  is  largely  prospective  and  that  in  iron  ore  and  fluxing 
rock  is  considered  to  be  principally  local.  The  present  railroad  rates 
on  these  products  from  Gadsden  and  Anniston  to  the  seaboard  ai-e  as 
follows:  Pig  iron,  $2.50  per  long  ton;  lime,  $2.80  per  short  ton; 
manufactured  iron,  $2. 60  to  $3.20  per  short  ton;  cotton,  uncompressed, 
$8.60  to  $9.40  per  ton;  other  farm  products,  from  $2.40  per  ton  up- 
ward; and  manufactured  cotton  goods,  $8  per  ton;  therefore  an 
average  saving  upon  these  rates  of  at  least  ^1  per  ton  on  all  these 
products  that  went  by  water  or  by  rail  at  water  rates  could  safely  be 
relied  upon,  and  if  no  more  than  25  per  cent  of  the  tonnage  given  in 
the  memorial  were  affected  this  would  insure  a  benefit  to  commerce 
exceeding  the  annual  maintenance  and  interest  charge  given  above; 
therefore,  when  the  incoming  shipments  to  the  Coosa  Valley  are  also 
considered,  I  believe  that  the  total  reduction  in  freight  rates  on  the 
present  freight  movement  alone  will  be  sufficient  to  justify  the 
expenditures  required  for  the  proposed  improvement. 

To  give  some  idea  of  the  prospective  benefits  to  commerce  and  to 
indicate  lines  along  which  development  may  be  expected  to  take  place 
as  a  result  of  the  proposed  improvement,  there  are  submitted  nere- 
with  as  Appendix  C  letters  from  the  Director  of  the  United  States 
Geological  Survey  in  reference  to  mineral  resources  of  the  Coosa  Val- 
ley; letters  from  Mr.  E.  T.  Schuler,  president  of  the  Alabama  Steel 
and  Wire  Company,  and  Mr.  J.  M.  Elliott,  jr.,  president  of  the  Ala- 
bama Iron  and  Steel  Company,  as  to  the  possibilities  of  the  develop- 
ment of  the  iron  and  steel  industries,  and  letter  from  Mr.  T.  S.  Kyle, 
manager  of  the  Kyle  Lumber  Company,  in  reference  to  the  possible 
development  of  the  lumber  industry  should  the  Coosa  River  be  opened 
and  the  immense  tracts  of  timber  contiguous  to  it,  at  present  untouched 
for  lack  of  transportation  facilities,  be  given  an  outlet  to  foreign  mar- 
kets.  That  most  of  these  letters  are  optimistic  is  undoubted,  but  the 
main  statements  made  are  supported  by  official  reports,  and  Mr. 
Schuler's  opinions  are  further  supported  by  an  ultimate  investment  of 
$5,000,000  in  the  plant  of  the  Alabama  Steel  and  Wire  Company  at 
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Gadsden,  Ala.  Therefore  making  all  due  allowances  for  the  personal 
bias  of  the  writers,  the  possibilities  of  development  of  the  lumber, 
iron,  and  steel  industries  of  the  Coosa  Valley  must  be  admitted  to  be 
very  great,  and  with  the  opening  of  the  Panama  Canal  and  the  result- 
ant shifting  of  the  lines  of  commerce  toward  the  Gulf  ports,  a  develop- 
ment sufficient  to  further  justify  the  proposed  improvement  amy 
confidently  be  expected. 

In  this  report  no  stress  has  been  laid  upon  the  possible  development 
of  the  coal  trade,  for  it  is  thought  that  if  the  improvement  of  the 
Warrior  River  meets  the  expectation  of  its  projectors,  coal  from  the 
Warrior  basin  will,  to  a  large  extent,  enjoy  a  monopoly  of  the  export 
trade,  due  to  its  greater  abundance  and  superior  qualities  as  steam 
coal.  However,  there  will  doubtless  be  a  large  local  movement  of 
coal  and  limestone  in  connection  with  the  iron  industry,  and  possibly 
competition  in  the  export  trade,  as,  due  to  better  facilities,  the  freight 
i*ates  from  the  Coosa  Valley  ought  to  be  as  low  or  lower  than  from  the 
Warrior  basin. 

Should  the  improvement  be  undertaken  there  will  result  from  con- 
struction of  the  various  dams  manv  valuable  water  powers,  which 
logically  become  the. property  of  the  United  States,  and  provision 
should  be  made  for  disposing  of  them  and  applying  the  proceeds  to 
the  maintenance  of  the  improvement.  Making  a  litoml  allowance  for 
all  possible  needs  of  commerce  the  volume  of  water  which  could  be 
utilized  for  this  purpose  would  not  be  less  than  2,500  cubic  feet  per 
second,  and  the  total  amount  of  water  power  which  could  be  developed 
is  estimated  to  be  over  70,000  horsepower,  of  which  about  one-half  is 
concentrated  at  the  highest  four  dams. 

It  is  thought  that  no  difficulty  would  be  found  in  ultimately  dispos- 
ing of  the  greater  part  of  this  power  at  a  rental  not  less  than  ^  per 
horsepower  per  annum,  for  with  this  horsepower  would  go  a  manu- 
facturing site  on  a  water  route  to  the  seaboard.  As  an  indication  of 
the  value  of  these  powers,  attention  is  invited  to  the  fact  that  at  the 
present  time  there  is  before  Congress  a  bill  to  authorize  a  company  to 
construct  one  of  the  proposed  dams,  including  the  purchase  of  all 
lands,  privileges,  etc.,  without  cost  to  the  United  States,  for  the  priv- 
ilege of  using  the  power  developed.  Should  it  be  possible  to  sell  all 
the  power  that  could  be  developed  at  a  fair  rental,  the  improvement 
would  be  practically  self-supporting  from  this  source  alone. 

The  present  project  for  locks  and  dams  on  the  Coosa  River  provides 
for  a  channel  between  locks  100  feet  wide  and  4  feet  deep,  whidi  would 
afford  facilities  for  a  draft  not  exceeding  3  to  3i  feet.  On  this  draft 
it  is  believed  that  steamboats  or  barge  lines  could  not  successfully 
compete  with  the  railroads  for  through  traffic,  and  unless  this  can  be 
done  the  water  route  would  not  serve  to  regulate  freight  rates. 

While  this  project  contemplates  an  ultimate  increase  in  the  depth  Oa 
the  channel  to  6  feet,  the  additional  cost  of  this  modified  project  will 
greatly  exceed  that  of  the  new  project  herein  recommended,  and  it 
will  not  afford  equal  facilities  for  commerce;  therefore,  the  further 
prosecution  of  the  present  project  is  not  considered  to  be  advisable 
further  than  to  complete  Lock  4  and  to  construct  a  dam  at  lock  site  5 
to  extend  the  improvement  to  the  railroads  at  Riverside  and  Coosa 
Valley  and  render  fully  available  the  work  already  done. 

As  a  summary  of  the  results  and  conclusions  derived  from  the  sur- 
vey and  examination  of  the  Coosa  and  Alabama  rivers,  and  the  con- 
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sideration  of  existing  data  in  reference  to  these,  I  respectfully  submit 
the  following: 

It  is  considered  feasible  to  secure  a  6-foot  navigation  in  the  Coosa 
and  Alabama  rivers  practically  throughout  the  year,  and  the  probable 
expeni^e  thereof  is  estimated  to  be  not  greater  than  $10,024,706  for  the 
Coosa  River  between  Gadsden  and  Wetumka,  Ala.,  and  11,000,000 
between  Wetumka,  Ala.,  and  the  mouth  of  the  Alabama  River. 

The  improvement  for  a  6-foot  navigation  is  believed  to  be  advisable, 
provided  sufficiently  liberal  appropriations  can  be  made  to  complete 
the  improvement  within  less  than  ten  years,  but  unless  this  can  be 
done  it  is  not  considered  advisable,  and  any  small  appropriations  should 
be  applied  to  the  Alabama  River  below  Montgomery,  where  the  local 
commerce  is  sufficient  to  justify  the  improvement  without  reference 
to  through  traffic.  The  expenditure  of  small  appropriations  On  the 
section  ^tween  Wetumka  and  Lock  4,  where  practically  no  benefits 
can  be  derived  from  the  improvement  prior  to  its  completion  as  a 
whole,  is  a  waste  of  public  money. 

Any  new  project  for  improving  the  Coosa  River  between  Wetumka 
and  Lock  4  should  contain  a  provision  that  the  water  power  developed 
should  become  the  property  of  the  United  States  to  be  disposed  of  for 
the  benefit  of  the  improvement. 

It  is  not  consideredadvisable  to  further  prosecute  the  present  adopted 
project  for  locks  and  dams  in  the  Coosa  Rivej  further  than  to  complete 
Lock  4  and  construct  a  dam  at  lock  site  5. 

A  map^  of  the  Coosa  River  from  Lock  4,  Alabama,  to  Wetumka, 
Ala.,  in  4  sheets,  and  a  profile^  of  the  same  section  in  2  sheets,  vshowing 
the  proposed  locations  of  locks,  are  submitted  in  separate  package. 
Very  respectfully,  j^our  obedient  servant, 

J.  B.  Cavanaugh, 
Captain^  Corps  of  Engineers, 

Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineets^  U.  S,  A. 
(Through  the  Division  Engineer.) 

[First  indonement.] 

Office  Division  Engineer,  Gulf  Division, 

Ifeio  Orleans^  La.^  July  6?,  lOOI^, 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

The  river  and  harbor  act  of  June  13,  1902,  provides  as  follows: 

And  the  Secretarj^  of  War  shall  cause  a  survey  to  be  made  of  the  Coosa  and  Ala- 
bama rivers  with  a  view  to  determining  tUe  advisability  of  secturing  six-foot  navigation 
in  said  rivers,  and  the  probable  expense  thereof;  the  said  survey  shall  also  contain  a 
report  upon  the  advisability  of  briber  prosecuting  the  present  project  for  locks  and 
dams  in  the  Coosa  River.    *    *    * 

In  accordance  with  the  above  provision,  a  survey^  of  the  Coosa  River 
from  Lock  No.  4  to  Wetumka  and  a  hasty  examination  of  the  Coosa 
River  from  Weturiika  to  its  junction  with  the  Tallapoosa  and  of  the 
Alabama  from  this  point  to  its  mouth  have  been  niade  by  Captain 
Cavanaugh,  the  district  oflScer.  Captaii)  (.avanaugh  submits  a  tenta- 
tive project  for  securing  a  6-foot  navigation  on  these  streams  from 
Gadsden,  Ala.,  to  the  mouth  of  the  Alabama  River  at  an  estimated 

«  Not  printed. 


Digitized  by  VjOOQIC 


1868      REPORT    6t  tH«   CHtBlT   OF   ENGINEERS.  U.  8.    ARMT. 

cost  of  $11^024,706,  and  states  that  in  his  opinion  the  improvement  of 
these  streams  for  a  6-foot  navigation  is' believed  to  be  aavisable,  pro- 
vided sufficiently  liberal  appropriations  can  be  made  to  complete  the 
improvement  within  less  tnan  ten  yeai*s.  Captain  Cavanaugh  farther 
states  that  he  does  not  consider  it  advisable  to  further  prosecute  the 
present  adopted  project  for  locks  and  dams  in  the  Coosa  Kiver  further 
than  to  complete  Lock  No.  4  and  construct  a  dam  at  lock  site  No.  5. 

The  present  commerce  on  the  Coosa  and  Alabama  rivers  is  almost 
entirely  of  purely  local  character.  The  annual  value  of  this  commerce, 
as  given  in  the  iB^t  annual  report  of  Captain  Cavanaugh,  compiled 
from  statements  made  by  parties  interested,  is  $10,180,000  for  the 
Alabama  and  $1,976,548  for  the  Coosa  River.  With  reference  to  the 
commerce  on  the  Alabama  River,  in  indorsement  of  March  3,  1902, 
Capt.  R.  R.  Raymond,  Corps  of  Engineers,  stated  as  follows: 

Attention  is  invited  to  the  fact  that  the  Alabama  River  is  in  much  better  condition 
for  navigation  than  it  has  ever  been,  yet  only  three  steamers  come  as  far  as  Seloia, 
and  only  one  of  these  comes  to  Montgomery,  although  in  past  years,  before  the  rail- 
roads were  constructed,  a  lai^e  fleet  of  steamers  came  to  Montgomery  and  Wetumka. 
This  falling  off  in  the  river  traffic  is  due  to  greater  conveniences  offered  by  railroads, 
which  are  built  nearer  to  the  points  of  production,  and  to  the  greater  r^ralanty  of 
railroad  service. 

There  is  nothing  to  show  that  if  the  Alabama  River  were  improved 
to  a  navigable  depth  of  6  feet  the  commerce  originating  on  the  river 
would  be  greatly  mcreastd  or  freight  rates  materially  reduced. 

In  order  that  the  improvement  of  these  streams  to  secure  6-foot 
navigation  can  be  considered  advisable,  it  should  be  shown  clearly  and 
conclusively  that  the  prospective  commerce  to  be  developed  along  the 
Coosa  River  by  the  proposed  improvement  would  be  of  such  magni- 
tude as  to  justifv  a  first  cost  for  improvement  of  $11,000,000  with  an 
annual  charge  thereafter  of  $155,000  for  maintenance  and  operation, 
these  being  the  approximate  estimates  submitted  by  Captam  Cava- 
naugh. In  my  opmion  the  facts  presented  do  not  iustify^  the  exj)endi- 
ture  of  anything  like  the  sums  mentioned,  and  I  do  not  consider  the 
improvement  of  the  Coosa  and  Alabama  rivers  to  secure  6-foot  naviga- 
tion as  one  worthy  of  being  undertaken  by  the  General  Government  at 
the  present  time. 

I  concur  in  the  opinion  of  Captain  Cavanaugh  that  it  is  not  advis- 
able to  further  prosecute  the  present  project  for  locks  and  dams  in  the 
Coosa  River  further  than  to  complete  Lock  No.  4,  and  to  construct  a 
dam  at  lock  site  No.  5,  a  short  distance  below  Riverside,  Ala. 

H.  M.  Adams, 
Lieut  Col.^  Corps  of  Enginser%^ 

Division  Engineer. 

[Second  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingt'On^  July  12^  190^. 
Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Mackenzie. 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers, 
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[Third  indorsement] 

Board  of  Engineerb  for  Rivers  and  Harbors, 

WashingUyiiy  />.  <7.,  January  Jlf,^  190 ft. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  inviting  attention  to  the  Board's  report  of  this  date. 
For  the  Bctftrd: 

D.  W.  Lockwood, 
Lieut,  CoL^  Corm  of  Engineerft^ 

Senior  Meuiher  of  tlie  Board, 


Appkndix  a. 
rkport  op  mr.  n.  a.  yuille,  junior  bnginbbr. 

Montgomery,  Ala.,  Jutie  27 ,  1904. 

CAnAiN:  I  have  the  honor  to  make  the  following  detailed  report  of  the  survey  of 
the  Cooea  River,  Alabama,  from  Lock  No.  4  to  Wetumka,  Ala.: 

Acling  upon  your  instructions  I  organized  survey  party  and  commenced  survey  at 
Lock  No.  4  on' August  2,  1903,  and  completed  survey  and  disbanded  the  party  at 
Wetumka,  Ala.,  on  December  19,  1903.  A  distance  of  116  miles  was  covered  in  five 
aDd  one-half  months,  the  first,  or  upper,  40  miles  of  river  requiring;  three  and  one- 
third  months  for  its  survey,  an  averase  advance  of  12  miles  per  month,  and  the  low  er 
76  miles  of  river  one  and  one-dxui  months,  an  average  advance  of  65  miles  per 
month. 

The  survey  party  as  originally  organized  consisted  of  fifteen  men,  a  chief  of  party; 
two  tnmsit  parties,  each  composed  of  one  transit  man,  two  rodmen,  and  two  axemen; 
one  level  party,  composed  of  one  levelman  and  one  rod  man;  and  one  cook  and  his 
helper.  After  the  survey  had  been  in  progress  a  short  time  it  was  found  that  it  could 
not  be  completed  in  a  single  season  with  the  party  as  originally  oiganized,  and  two 
transit  parties  of  five  men  each  were  added  in  the  early  part  of  October.  Earl v  in 
November,  to  further  expedite  the  field  work,  the  plan  of  the  survey  was  slightly 
modified,  and  another  level  party,  one  messenger,  and  one  camp  mover,  with  two 
teamsters  and  teams,  were  added  to  the  party,  bringing  it  up  to  a  total  of  thirty-two 
men. 

The  original  plan  of  the  survey  was  to  take  the  tonography  of  all  land  on  both 
banks  of  the  river  that  lies  below  a  plane  30  feet  above  low  water.  On  the  upper  50 
miles  of  river  the  banks  are  low  and  broken  by  many  creeks,  ravines,  and  gullies 
opening  into  the  river,  therefore  these  limits  included  many  square  miles  of  country, 
and  the  survey  extended  in  some  cases  10  to  12  miles  up  the  creeks. 

Two  transit  parties  and  one  level  party  were  put  on  each  bank  of  the  river;  one 
transit .  party  on  each  side  ran  a  traverse  line  along  the  bank  of  river,  taking  all 
topography  that  could  be  reached  from  the  traverse  line,  and  the  second  transit 
party  took  as  much  topcM^raphy  up  side  lines  as  could  be  done  without  delaying  the 
partv  along  the  bank.  £acn  level  party  ran  a  line  of  levels  alon^  traverse  line  on 
one  Wnk  of  river,  putting  in  necessary  bench  marks.  The  two  lines  on  opposite 
banks  were  connected  across  the  river  at  intervals  and  the  discrepancies  were  dis- 
tributed at  the  bench  marks. 

Between  miles  76  and  66  the  banks  are  low  and  broken,  but  the  surface  of  the  pro- 
posed lock  pool  raises  the  original  surface  of  the  river  very  little,  being  well  within 
the  banks,  so  that  a  more  complete  survey  than  that  made  was  not  necessary  for  this 
section. 

Between  miles  66  and  4S  above  Wetumka  the  banks  become  higher  as  the  river 
approaches  the  hills,  and  from  mile  48  to  Wetumka  the  hills  come  to  water's  edse, 
forming  high,  rocky,  precipitous  banks;  therefore  the  results  of  the  survev  of  the 
lower  &  miles  are  practically  the  same  as  secured  under  the  original  plan,  for  there 
is  practically  no  bottom  land,  and  the  beds  of  creeks  and  ravines  rise  very  rapidly 
from  the  nver.  There  are  very  few  i>laces  where  the  30-foot  elevation  was  not 
reached,  and  where  it  was  not  reached  it  was  only  a  short  distance  beyond  limit  of 
Kurvey. 

All  angles  recorded  ^y  transit  were  read  from  back  sight,  turning  to  the  right  from 
0«to360*». 

All  distances  were  measured  by  stadia  and  all  elevations  of  the  surface  of  the 
ground  off  the  level  lines  were  obtained  by  stadia  distance  and  vertical  angle,  the 
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5-foot  contours  shown  on  raai^  being  interpolated  between  thoee  pointe  of  which  the 
elevations  were  taken. 

The  field  notes  of  the  survey  of  each  bank  were  kept  separate  and  difltirtct,  but 
both  transit  and  level  lines  were  connected  at  intervals  with  the  opposite  bank. 

The  numbers  of  the  stations  on  right  bank  were  preceded  bv  the  letter  ^'R''  and 
those  on  the  left  bank  by  the  letter  *'  L."  In  survey  of  creek  \)ottoins,  or  wherever 
side  lines  were  necessary,  the  transit  party  carried  their  own  line  of  levels,  and  in 
numbering  the  stations  the  alphabet  was  used  to  designate  the  side  line.  Thus  the 
stations  on  the  first  side  line  on  left  bank  would  l^  marked  L56=**OV  A,  1  A, 
2  A,  etc.,  showinff  the  side  line  started  from  station  L  56;  and  when  there  is  a  side 
line  from  a  sideline  it  would  be  marked  thus:  4  A=5:"0"  Ab,  1  Ab,  2  Ab,  eU*., 
which  shows  that  the  second  Hide  line  left  the  first  at  station  4  A.  The  next  time  it 
became  necessary  to  run  a  sideline  on  left  bank  it  would  be  designated  thus:  L  172= 
''O"  B,  1  B,  2  B,  etc.  The  alphabet  was  repeated  when  necessary,  as  the  distance 
between  side  lines  of  the  same  letter  was  so  great  as  to  prevent  any  chance  of  con- 
fusion. On  the  main  traverse  lines  the  letter  preceded  the  number,  and  on  side  lines 
the  letter  followed  the  number. 

Observations  on  Polaris  were  taken  at  intervals  to  determine  tbe  true  meridian, 
and  survey  was  connected  with  section,  township,  and  county  lines  wherever  these 
could  be  found. 

Elevations  of  high-water  marks  were  taken  wherever  these  marks  could  be  identi- 
fied. 

The  lines  of  levels  for  the  first  42  miles  of  river  were  closed  ever>'  5  or  6  miles  and 
discrepancies  distributed  on  bench  marks,  the  maximum  discrepancy  allowed  l)eing 
0.04  foot  \/di^tanceTn  miles. 

In  the  lower  74  miles  of  river  the  levels  on  the  left  bank  were  assumed  to  he  cor- 
rect without  any  adjustment,  those  on  the  right  bank  being  connected  at  intervals 
with  the  left  bank  and  elevations  adjusted  to  a^ee  with  those  of  left  bank,  the  dis- 
crepancy in  closing  being  distributed  on  right  bank  only.  This  plan  was  followed 
because  there  was  not  time  to  run  check  levels,  and  the  levels  on  left  bank  were  run 
with  the  better  instrument  by  experienced  levelmen  and  rodmen,  while  those  on  the 
right  bank  were  run  with  a  poor  instrument  and  by  less  experienced  men.  Dupli- 
cate level  notes  were  kept  in  the  field  by  the  rodmen  of  both  level  parties,  both  the 
levelmen  and  rodmen  reading  the  rod  mdependently  each  time,  thus  reducing  the 
chance  of  error  to  a  minimum.  Wherever  old  bench  marks  of  previous  surxeys 
could  be  found  connection  was  made  with  them,  with  results  as  shown  in  the  follow- 
ing table: 

Comparinon  of  elevations  of  bench  marks — Surveys  of  1889  and  190S. 


DeHC'ription. 


Remarks. 


Stone  poet  B.  M.  Lock  4 

Catalpa  tree 

Red  elm 

Rock  at  Truss  Perry 

Walnut,  mouth  Choccolocco 
Creek. 

Pier,  B,  and  A.  bridge 

Rock  In  river ,. . . 

Walnut,  Glovers  Ferry 

Walnut 

Abutment  southern  bridee  | 
East  Tennessee,  Virginia  I 
and  Georgia 

Lynn  (described  as  cotton-  ' 
wood) 

Beech i 

Monument  "I,"  survey  1891.. 

Hickory i 

White  oak,  Wooda  Ferry 

Rock  at  narrows I 

Cypress  at  Buzzard  rock 

Poplar.  Com  Creek  shoals 

Lockup,  Wetumka ' 

Bank  wall.  Lock  No.  81 

Louisville  and  Nashville  R.  K. 
track  at  depot.  I 

Hotel,  doorsill— Ri ve  r  s  i  d  c 
Inn.  I 

United  States  Geological  Sur- 
vey B.  M.  ' 


Good  condition 

Decayed,  but  intact . 

Badly  decayed 

Good  condition 

Badly  decayed 

Good  condition 

do 

Badly  det»ayed 

Very  badly  decayed. 


Very  badly  decayed . 


do 

Gfxxl  condition 

Very  badly  decayed. 


Good  condition 

Decayed,  but  intact 

Grown  over,  but  intact. 

Good  condition 

....do 

G.  B.  YuUle,  1879 


.do. 


Number   PSfl"*^ !    Eleva- 


of  miles. 


eleva- 
tion. 188 


I 


^  tlon,  1903. 


Near  church  and  depot 


116.1 
110.1  , 
108.8 
108.0  I 
105.0 

101.1 
94.1 

84.7 
70.  5 
6M.0  I 


510. 55 
488.82 
489.18 
479.07 
482.08 

494.06 
454.29 
455.38 
441.12 
4.V2.08 


510.56 
488.93 
489.28 
479.17 
48L88 

494.14 
454.26 
455.25 
440.34 
468.87 


DifTerence. 


0 

0.11  high. 
0. 10  high. 
0.10  high. 
0.15  low. 

0.08  high. 
0.08  low. 
0.13  low. 
0.78  low. 
1.79  high. 


64.9 

483.05 

432.23 

0.82  low. 

59.0 

431.08 

430.25 

0.83  low. 

67.3 

425.11 

423.98 

1.13  low. 

57.0 

4-23.95 

423.22 

0. 73  low. 

49.0 

407.09 

406.02 

1.07  low. 

46.1 

894.07 

892.93 

1. 14  low. 

6.9 

191.40 

193.82 

2.42  high. 

1.9 

214.88 

213.70 

0. 68  low. 

0 

203.90 

202.98 

0.92  low. 

-0.1 

179.87 

178.42 

0.95  low. 

0 

186.00 

224.01 

38.01  high. 

-0.1 

174.61 

212.86 

38. 24  high. 

0 

i81.61 

218.96 

87.35  high. 
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The  datum  with  reference  to  which  all  levels  are  given  is  mean  tide  at  Mobile,  as 
determined  from  a  preliminary  railroad  survey  that  crosseil  the  Coosa  Kiver  near 
Lock  1  in  1884  or  1885,  the  line  level  starting  from  a  bench  mark  at  Lock  4,  which  is 
referred  to  this  datum.  At  Wetumka  connection  was  made  with  the  bench  marks  of 
the  Firth  survey  of  1889,  which  has  the  same  datum,  and  a  difference  of  0.92  foot 
was  found,  the  elevations  of  the  present  sarvev  being  leas  by  this  amount. 

Gonnecfcion  was  also  made  with  Q.  B.  Yuille's  leveb  of  1879,  and  the  United  States 
Geoloncal  Survey,  and  the  elevations  of  the  present  survey  found  to  be  38.2  feel,  and 
37.35  feet  greater,  respectivelv,  than  those  of  these  surveys.  G.  B.  Yuille's  datum 
plane  was  obtained  from  railroad  at  Wetumka,  Ala.  (as  noted  in  old  field  notes). 
and  purports  to  be  mean  low  water  at  Mobile,  and  the  datum  plane  of  the  United 
States  Geological  Survey  is  mean  sea  level  brought  from  precise  bench  mark  at  Rome, 
Ga.,  by  line  run  with  wye  level.  As  the  elevations  of  these  two  surveys,  base<l  upon 
separate  and  distinct  datums,  agree  quite  closely,  and  the  elevations  from  which  that 
of  the  bench  mark  at  Lock  4  was  determined  are  known  to  be  unreliable,  the  eleva- 
tions of  the  present  survey  are  probably  too  great  by  about  37  feet,  but  in  the  absence 
of  more  reliable  data  no  change  has  been  made  on  the  maps. 

In  plotting  the  survey  a  pantograph  reduction  was  made  of  Charles  Firth's  survey 
of  1889,  which  gave  the  low-water  line  and  the  river  proper,  and  to  this  reduction 
the  results  of  the  present  purvey  were  addeu. 

In  reducing  the  stadia  readings  stadia  slide  rules  were  used  and  proved  of  the 
greatest  assistance  in  reducing  the  twenty  field  books  of  stadia  notes  into  vertical 
and  horizontal  distances. 

The  section  comers  and  lines  found  and  connected  with  during  survey  were  plotted 
on  the  mape,  and  the  comers  near  the  river  between  those  found  were  plotteii  from 
the  township  plots  obtained  from  the  records  at  the  State  capitol. 

The  county  lines  shown  are  the  boundaries  as  determined  from  the  latest  acts  of 
the  legislature  of.  record  at  the  State  capitol. 

Two  maps  ^  of  the  Coosa  River  have  been  made,  one  a  detail  map  on  the  scale  of  400 
feet  per  inch,  and  the  other  a  map  on  a  scale  of  2  inches  to  the  mile,  suitable  for  pho- 
tographic reproduction,  to  accompany  the  report  to  the  Chief  of  Engineers. 

A  profile  ^  of  the  river  bottom,  taken  from  Charles  Firth's  survey  of  1889,  showing 
the  low-wat«r  surface,  the  proposed  locations  of  locks  and  dams,  and  the  pool  eleva- 
tions, has  also  been  made  to  accompany  the  above  report 

A  record  of  bench  marks  and  high- water  elevations  has  been  prepared  for  file  in 
this  office. 

Bespectfally  submitted. 

N.  A.  YCILLE, 

Junior  Engineer, 
Gapt  J.  B.  Cavanaugh, 

Cdrps  of  Engvneen, 
(Through  Mr.  D.  M.  Andrews,  Assistant  Engineer. ) 


Appendix  B. 
bbport  op  mr.  d.  m.  andrews,  assistant  engineer. 

Montgomery,  Ala.,  June  ^8,  1904. 

Captaiv:  I  have  the  honor  to  submit  the  following  report  and  estimate  of  the  cost 
of  securing  a  6-foot  navigation  in  the  Coosa  River  from  I>ock  No.  4,  Alabama,  to 
Wetumka,  Ala.,  as  provided  for  bv  act  of  Congress  approved  June  13,  1902,  and  of 
extending  this  navigation  to  Gradsden,  Ala. : 

The  C(K>Ba  River  above  l^ck  4  and  its  tributaries — theOostenaula  and  Coosa  wattee 
rivers — are  navigable  for  a  distance  of  about  300  miles,  and  the  Coosa,  Alabama,  and 
Mobile  rivers,  t«low  Wetumka,  for  323  miles. 

Between  the  two  navigable  sections  of  this  system  of  rivers  occur  shoals  and  rapids, 
covering  a  distance  of  116  miles,  and  having  a  total  fall  of  324  feet. 

An  excellent  survey  of  this  section  was  made  in  1889,  upon  which  was  based  the 
present  project  for  improving  the  river. 

A  consideration  of  the  results  of  this  survey  showed  that  in  order  to  make  an 
intelligent  revision  of  the  existing  project  the  topography  of  the  banks  of  the  river  was 
required,  and  a  resurvey  was  accordingly  made  to  secure  these  data,  using  the  maps  of 
the  survey  of  1889  for  the  low-water  line  and  the  topography  of  the  river  it-elf. 

This  section  of  the  river  naturally  divides  itself,  physically  and  geologically,  into 
two  sections,  the  first  68  miles  in  length,  extending  from  Lock  4  to  the  head  of 


a  Not  printed. 
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Wedoska  shoek,  and  paning  through  the  sedimentary  rocks  of  the  Paleozoic  era, 
with  low  banks  and  comparatively  little  fall. 

The  second  section,  48  miles  in  length,  extends  from  the  head  of  Weduska  shoals 
to  Wetumka,  passing  through  metaniorphic  rocks,  generally  gneiss,  of  pre-€ambriaii 
origin,  with  great  fall  between  high,  rocky,  precipitous  banks.  The  total  foil  in  the 
two  sections  is,  respectively,  78  and  246  feet. 

Hereafter  in  this  report  these  two  physical  divisions  of  the  river  will  be  referred 
to  as  the  first  and  second  sections,  respectively. 

In  the  first  section  locks  of  small  lift  are  reouired  to  prevent  the  destmctioii  of 
much  valuable  farming  land,  but  in  the  secona  section  almost  any  lift  could  have 
been  adopted  without  Hooding  much  land  of  any  value. 

Three  locations  for  locks  and  dams  were  considered— one  having  locks  of  lower 
lifts  in  the  first  section  than  those  adopted  and  locks  of  high  lifts  (some  as  great  as 
BO  feet)  in  the  second  section;  another  having  locks  with  lifts  as  adopted  in  the  first 
section  and  high  lifts  in  the  second  section,  and  third,  the  adopted  locations  and 
lifts. 

A  comparison  of  the  three  plans  showed  a  saving  in  favor  of  the  adopted  plan  in 
lock  masonry  alone  of  nearly  $1,000,000  over  each  of  the  others,  and  the  adopted 
locations  and  lifts,  as  shown  on  profile. submitted  herewith,  are  believed  to  be  the 
brat  and  most  economical  that  can  be  made  from  data  at  present  available. 

A  table  showing  the  estimated  cost  of  the  proposed  improvement  is  submitted 
herewith. 

The  proposed  locks  are  to  be  400  feet  over  all,  322  feet  between  hollow  quoins,  56 
feet  wide  m  the  clear,  with  7  feet  of  water  on  the  sills  when  the  pools  are  level  with 
the  tops  of  the  dams.  Lock  walls  are  6  feet  wide  on  top.  Upper  miter  walls  and 
breast  wbXXb  designed  to  act  as  arches  and  lock  walls  de«>igned  to  take  their  thrust 

The  height  of  flood  water  on  the  dams  for  a  discharge  of  118,000  cubic  feet  per  sec- 
ond, the  greatest  dischaiige  at  Lock  4  since  1891,  has  been  computed,  and  the  tops  of 
the  lock  walls  so  placed  as  to  be  on  the  point  of  submergence  wnen  the  river  reaches 
a  discharge  of  118,000  cubic  feet  per  second. 

It  is  proposed  to  build  the  locks  of  Portland-cement  concrete,  with  mortar  fooes, 
the  concrete  to  be  composed  of  mortar  and  broken  stone  or  gravel  as  may  be  most 
economical  at  each  lock. 

The  bottom  of  the  lock  masonry  for  each  lock  is  assumed  to  start  4  feet  below  the 
bottom  of  the  lock  chamber  to  allow  for  inequalities  in  foundation. 

The  excavation  for  each  lock  foundation  is  computed  to  a  depth  of  4  feet  over  the 
entire  area  of  the  lock  and  wall  foundations  and  is  assumed  to  be  rock. 

The  ^tes  and  valves  are  to  be  of  steel,  the  former  of  the  ordinary  mitering  pat- 
tern with  horizontal  framing,  the  latter  of  the  balanced  type,  revolving  on  vertical 
axes. 

The  maneuvering  gear  estimated  for  is  similar  to  that  in  use  on  the  locks  of  the 
Warrior  River. 

In  computing  the  cost  of  wing  walls,  excavation  for  wing  walls  and  back  filling, 
the  most  unfavorable  conditions  were  assumed.  As  a  matter  of  fact,  it  is  expected 
that  at  many  of  the  proposed  sites  rock  will  be  encountered  in  the  banks  of  the  river, 
and  the  cost  of  these  items  materially  reduced.  However,  this  can  not  be  safely 
counted  upon  in  the  absence  of  thorough  examinations  by  borings. 

The  masonry  dams  are  to  be  built  of  lai^e  stones  embedded  in  concrete,  or  of 
gravel  concrete  where  lai^  stone  is  not  available,  and  are  designed  to  withstand  a 
head  of  20  feet  above  their  crests,  with  no  back  pressure  from  below,  with  safety 
factors  under  this  assumption  not  less  than  3.  The  section  of  the  dams  is  given  an 
easy  curve  at  crest  and  toe  to  minimize  the  shock  of  falling  water.  As  no  ice  and 
very  little  drift  are  to  be  expected,  the  proposed  dams  are  believed  to  be  ample  tor 
all  requirements.  The  only  dam  upon  which  the  water  will  ever  rise  as  much  as  20 
feet  over  the  crest  from  any  ordinary  floods  is  dam  No.  20,  and  when  this  occurs  the 
dam  will  be  practically  drowned  out. 

The  crests  of  the  dams  are  held  at  such  elevations  as  to  minimize  the  channel  work 
without  undue  flooding  of  lands. 

The  references  for  the  foundation  of  the  dams  were  determined  from  an  inspection 
of  the  profile  of  the  river  bed  at  each  location,  as  this  profile  gives  the  deepest  water 
at  the  sites  of  the  dams. 

The  notes  of  the  recent  survey  and  a  personal  inspection  of  all  proposed  sites  for 
locks  and  dams  show  that  native  rock  abutments  for  locks  and  dams  may  be  expected 
in  the  second  section. 

Rock  for  building  can  probably  be  found  convenient  to  the  sites  proposed  for  most 
of  the  locks.  From  Locks  10  to  20,  inclusive,  rock  for  the  purpose  named  is  abun- 
dant. At  the  few  sites  where  rock  may  be  lacking,  gravel  for  concrete  can  probably 
be  found  in  abundance  in  the  bed  of  the  river. 
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Artificial  abatments  and  levees,  where  rendere^i  neoessarv  by  the  character  of 
the  banks  and  the  topoeraphy  of  the  adjacent  lands,  are  desired  to  have  their 
tops  3  feet  above  the  headwater  on  the  dams,  due  to  a  freshet  equal  to  that  of  1886, 
the  highest  known. 

The  dam  abatments  are  to  be  concrete  structures  and  the  levees  are  to  be  earth 
embankments  with  top  widths  of  8  feet  and  side  slopes  1  on  2. 

The  levees  will  be  subjected  to  pressure  only  during  periods  of  hieh  water,  excepting 
that  at  Lock  No.  5.  This  will  be  under  pressure  at  all  times  and  is  provided  with  a 
core  wall  of  concrete  and  has  a  top  width  of  12  feet  and  side  slopes  of  1  on  2. 

The  upper  guide  piers  are  to  be  timber  cribs  filled  with  stone,  square  in  plan,  the 
sides  of  the  squares  being  one-half  the  height  and  spaced  with  20-foot  openings 
between  them.  A  line  of  these  piers  will  extend  400  feet  from  the  head  of  each  lock, 
upstream,  and  will  act  as  a  haroor  for  tows  entering  and  leaving  the  lock.  The 
piers  will  have  their  tope  at  the  references  of  the  tops  of  the  lock  walls. 

The  lower  guide  piers  are  to  be  continuous  timber  cribs  filled  with  stone,  trape- 
asoidal  in  section,  with  a  uniform  top  width  of  6  feet  and  a  bottom  width  of  one-half 
the  height  of  the  pier.  At  locks  of  low  lifts  the  lower  guide  piers  are  to  be  omitted 
altogether;  at  locks  of  highest  lifts  they  are  to  be  600  feet  long,  and  at  all  others  400 
feet  long.  These  piers  are  designed  to  protect  tows  from  the  waves  caused  by  the 
overfall  at  the  dams  during  high  water,  and  their  tops  are  to  be  2  feet  above  the  level 
of  the  lower  pools  when  the  locks  are  at  the  point  of  submergence.  As  the  water 
deepens  rapidly  below  all  the  dams,  these  guide  piers  are  believed  to  be  of  suflScient 
length  to  afford  necessary  protection. 

'^  extend  the  improvement  above  Lock  4  will  require  the  enlargement  of  Locks 
1,  2,  and  3,  the  elevation  of  dams  at  Locks  1, 2, 3,  and  4,  and  extensive  channel  work, 
particularly  below  Lock  3,  or  in  lieu  of  the  enlaraenient  of  Lock  3  and  much  of  the 
channel  work  the  construction  of  a  new  Lock  3  oelow  Lonnergans  reef  and  a  canal 
from  this  lock  to  the  upper  pool  of  old  Lock  3.  This  will  require  the  closing  of  old 
Lock  3  with  a  masonry  wall  and  raising  the  short  dam  across  the  foot  of  old  canal 
and  the  construction  of  a  drawbridge  wnere  the  canal  crosses  the  right  of  way  of  the 
Seaboard  Air  Line  Railway;  but  this  latter  plan  is  considered  to  l^  decidedly  pref- 
erable, as  it  costs  less  and  dSords  better  facilities  for  navigation,  and  it  is  therefore 
the  one  adopted. 

The  estimated  cost  of  the  extension  is  as  follows: 

CHANNEL  WORK. 

Between  Gadsden  and  Lock  1: 

Bock,  2,277  cubic  yards,  at  $3 $6,831 

Gravel,  352,000 cubic  yards,  atl5cents 52,800 

169, 631 

Between  Locks  1  and  2: 

Rock,  1,629  cubic  yards,  atf3 4,887 

Between  Locks  2  and  3: 

Bock,  1,017  cubic  yards,  at  $3 3,051 

Gravel,  4,169  cubic  yards,  at  15  cents 625 

3,676 

Between  Locks  3  and  4: 

Rock,  59,552  cubic  yards,  atf3 178,656 

Gravel,  53,703  cubic  yards,  at  15  cents %  055 

186,711 

Total  for  channel  work $254,905 

LOCK  1. 

Raiflong  longitadinal  dam: 

Stone,  5,335  cubic  yards,  at  $3 $16,005 

Backing,  16,687  cubic  yards,  at  $2 33,374 

Gravel  and  clay,  12,956  cubic  yards,  at  25  cents 3, 239 

$62, 618 

Raising  spillway: 

Stone,  490  cubic  yardB,at$3 1,470 

Gravel,  670  cubic  yards,  at  25  cents 143 

1,613 

Dam  across  river,  4  feet  high,  780  feet  long: 

Stone,  1,040  cubic  yards,  at$5 5,200 

Gravel  and  quarry  waste,  3T7  cubic  yards,  at  25 cents.  87 

Sheeting,  18,720 feet  B.  M.,  at$20 375 

Dam  abatment,  174  cubic  yards  concrete,  at  $15 2, 610 

8,272 
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Removing  river  wall  of  old  lock,  1,264  cubic  yards  masonry, 

at  $1.50 $1,896 

Lock  complete,  including  masonry,  gates,  valves,  etc 81, 683 

Total  for  enlarging  Lock  1  and  raising  dams  4  feet $146,082 

LOCK  2. 

Raising  dam  No.  2: 

Stone,  2,506  cubic  yards,  at  $5 $12,530 

Gravel  and  quarry  waste,  2, 707  cubic  vards,  at  25  cents .  677 

$13, 207 

Raising  low  dam  from  lock  to  levee  at  Woods  Island: 

Concrete  core,  132  cubic  yards,  at  $8 1, 056 

Riprap  covering,  966  cubic  yards,  at  $2 1, 932 

2,988 

Raising  winjg  or  guide  dam,  stone,  250  cubic  yards,  $5 1 ,  250 

Removing  river  wall  of  old  lock,  1,533  cubic  yards  masonry,  at  $1.50.      2, 30O 
Lock  complete,  including  masonry,  gat«8,  valves,  etc 89, 958 

Total  for  enlarging  Lock  2  and  raising  dams  3}  feet $109, 703 

LOCK  3. 

Canal  from  proposed  lock  to  upper  Pool  3: 

Rock  excavation,  53,200  cubic  yards,  at  $1.50 $79, 800 

Earth  excavation,  478,800  cubic  yards,  at  15  cents  ...     71, 820 

Rightof  way,  45.5  acres,  at$20 910 

Grubbing  and  clearing  23  acres,  at  $5 -      115 

$152,645 

Lock: 

Rock  excavation,  5,401  cubic  yards,  at  $2 10, 802 

Earth  excavation,  48,610  cubic  yards,  at  30  cents 14, 583 

Lock  complete,  including  gates,  operating  machinery, 
etc 134,000 

159,385 

Drawbridge  to  carry  Seaboard  Air  Line  Railroad  across 

canal 30,000 

Wall  closing  present  Lock  3,  concrete,  173  cubic  yards,  at 

$10 1,730 

Raising  present  Dam  No.  3  1.8  feet: 

Stone,  361  cubic  yards,  at  $6 2,166 

Gravel,  199  cubic  yards,  at  25  cents 50 

2,216 

Total  cost  of  propo8e<l  lock  and  canal $345, 976 

MISCELLANEOUS. 

Flooded  lands,  1,000  aftres  at  $20 $20,000 

Raising  Dam  No.  4  3  feet 10,000 

Total  miscellaneous $30,000 

Superintendence  and  contingencies,  20  per  cent 177, 333 

Total  cost  of  extension  to  Gadsden 1, 064, 000 

The  item  of  contingencies  has  been  made  large  to  provide  against  possible  errors 
in  estimate  due  to  defective  or  incomplete  data. 

So  far  as  known  no  survey  has  been  made  of  the  30  miles  of  river  between  Gads- 
den and  Greensport,  and  the  estimate  of  channel  work  is  made  from  personal  inspNec- 
tion  and  information  furnished  by  pilots.  Surveys  have  been  made  of  the  section 
of  river  between  Greensport  and  Lock  4,  and  the  estimate  for  improving  that  section 
of  the  river  is  therefore  more  accurate.  The  amount  of  overflowed  lands  can  not  be 
accurately  detennined  in  the  absence  of  a  topographical  survey  of  the  adjacent 
lands,  but  from  personal  knowledge  of  the  country  and  the  results  of  the  survey 
below  Lock  4  the  allowance  made  for  this  item  is  believed  to  be  ample. 
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The  overfall  at  the  dams  below  Lock  4  for  a  discharge  of  118,000  cubic*  feet  per 
eecond  was  determined  by  means  of  Weisbach'fl  formula,  and  the  slope  of  the  water 
sur&tce  between  the  dams  by  means  of  Ppiree's  formula.  The  value  of  the  constant 
»i  in  the  Weisbach  formula  was  taken  as  0.70  instead  of  0.80,  as  given  by  Weisbach, 
for  a  study  of  the  observed  overfalls  at  Dam  4  showed  that  this  value  of  m  in  the 
formula  gave  results  closely  approximating  those  actually  observed. 

Unit  prices  are  based  on  prices  for  similar  work  in  this  section,  and  those  not  given 
in  the  estimate  sheet  are  as  follows: 

Concrete,  lock  masonry per  cubic  yard. .  |7. 50 

Metal  for  gates  erected per  pound..      .  051 

Metal  for  valves  erected ^. do 06} 

Miscellaneous  fittings,  forgings,  etc do 10 

Excavation  for  foundation,  rock per  cubic  yard. .    2. 00 

Excavation  for  land  and  wing  walls: 

Bock do 2.00 

Earth do 40 

Back  fill  behind  land  walls do 25 

Oast-iron  culvert  linings,  erected per  pound. .       .  05 

Paving,  stone per  cubic  >|ard- .     3. 00 

Dam  masonry: 

Stone  embedded  in  concrete do 6. 00 

Dry  rubble  over  crib  core do 3. 00 

Concrete,  abutment  masonry do 9. 00 

Earth  filling,  levees do 25 

Guide  piers,  cribs  filled  with  stone do 2. 00 

Channel  excavation,  rock do 3. 00 

Flooded  lands  and  reservations per  acre. .  20. 00 

Respectfully  submitted. 

D.  M.  Andrews, 
Assistant  Engineer. 
Capt  J.  B-  Cavanait(jh, 

Corps  of  Engineers, 


Estimate  ofcofl  of  improving  Coosa  River y  Ala.  j  from  Lock  No.  4  to  Wetumka. 


LockB. 

* 

Lock  No. 

Miles 
from  We- 
tumka. 

Lift. 

Guard. 

Height. 

References. 

Masonry 
ingwln 

Cubic 
yardfl. 

,  iiichid- 
g  walls. 

Upper 
pool. 

Lower 
pool. 

475.00 
459.  (0 
446.00 
438.00 
427.00  1 
410.00 
888.00 
352.00  , 

:n6.oo  1 

289.00  1 
254.00 
281.00 
210.00 
190.00 
168.00 
152.67  i 
1 

Cost. 

5 

1051 
96.2 
92.1 
87.9 
79.8 
55.6 
46.3 
40.3 
35.6 
81.7 
19.5 
14.0 
10.7 
7.5 
2.0 

7.80 
16.00 
18.00 

8.00 
11.00 
17.00 
22.00 
86.00 
36.00 
27.00 
35.00 
28.00 
21.00 
20.00 
22.00 
15.33 

11.00 
10.00 
9.00 
13.60 
15.00 
8.50 
8.00 
9.50 
9.50 
9.50 
11.00 
8.00 
9.50 
11.50 
14.00 
11.37 

25.3 

33.0 

29.0  , 

32.5 

37.0 

36.5 

41.0 

56.5 

56.5  1 

47.5  ' 

57.0 

42.0  1 

41.6 

42.5 

47.0 

84.7 

482.30 
475. 00 
459.00 
446.00 
438.00 
427.00  1 
410.00 
388.00  1 
352.00  1 
316.00 
289.00 
254.00 
231.00 
210.00  1 
190.00 
168.00  1 

10,459 
20,651 
13.?28 
17,976 
24,079 
22,281 
27,086 
66,190 
M,  522 
46,422 
W,551 
31,839 
31,9:M 
27,996 
88,515 

978,442 

6 

154.882 

7 

102,960 

8 

134,820 

9 

180,598 

10 

167,107 

11 

202,770 

12 

496,425 

13 

408,915 

14 

848,165 

15 

484,133 

16 

238,792 

IT 

239,505 

18 

209,970 

19....                  

288,868 

20. 

Digitized  by  VjOOQIC 


1876      REPORT   OF  THE   OHIEF   OF    ENQIKEERS,  V.  8.  ABMT. 

EBtmate  t>f  cost  of  improving  Coosa  River,  Ala,,  from  Lock  No.  4  to  Wetumka — Gontinned. 


Locks. 

Lock  No. 

Gates. 

Valves 

and  gear, 

cost 

Excavation  for 
foundation. 

Minelliir 

Weight 

Cost. 

Maneo- 

vering 

gear,  cost 

neom 

Cubic 
yards. 

Cost 

flttiogs, 
cost 

5 

Poundt. 

.  167,498 
198,414 
174,078 
205,019 
228,228 
204,438 
216,622 
282,880 
282,880 
247,567 
290,117 
220,490 
224.868 
285,968 
267,277 
194,689 

89,212 
10.638 
9,674 
11,276 
12,553 
11,244 
11,914 
16,681 
16,681 
13.616 
16,956 
12,127 
12,340 
12,978 
14,700 
10,706 

$1,000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

1,000 

$6,835 
6,386 
6,886 
6,336 
6,886 
6,388 
6,442 
6,602 
6,608 
6;  646 
6,602 
6,442 
6,4«2 
6,442 
5,442 
6,886 

6,422 
6,447 
6,066 
6.400 
6,827 
6,779 
7  449 
9,010 
9,010 
6,106 
9,061 
7,660 
7,499 
7,615 
8,068 

$10,644 
12. 8M 
12,186 
12,800 
18,654 
18,666 
14,896 
18,020 
16,020 
16.206 
16,122 
16,100 
14,996 
16,280 
16,106 

$800 

6 

800 

7 

800 

8 

300 

9 

800 

10 

300 

11 

800 

12 

300 

18 

800 

14 

aoo 

15 

aoo 

16 

800 

I?::::::::::::.:::::::.::::::::; 

aoo 

18 

800 

19 

800 

20 

800 

Locks. 

Lock  No. 

Excavation  for  Is 
wing  walls 

jidand 

L 

Cost. 

Back  fill  behind 
land  walls. 

Castrlron 
culvert 
linings. 

Stone 
paving. 

Earth. 

Rock. 

Earth. 

Cost 

5 

Cubic  vda. 

16;  678 

6,158 

8,113 

22.116 

4.946 

8,964 

18,277 

8,659 

24,404 

24,538 

13,004 

13,027 

9;422 

8,789 

Cubic  yds. 

$577 
6.231 
2,061 
1,245 
6.846 
1,976 
8,686 
7,811 
8,752 
9,762 
9,816 
6,202 
6,211 
3,769 
1,496 

Cubic  yd$. 
20,170 
85,026 
17,880 
22,768 
17,915 
87,632 
80,891 
106,400 
13,948 
43,283 
88,746 
59,007 
38,089 
22,906 
11.918 

$6,048 

8,756 
4,470 
6,691 
4,479 
9.406 
7,723 

26,600 
8,487 

10,821 
9,687 

14,762 
9,610 
6,726 
2,978 

666 

6 

666 

7 

666 

8 

666 

9 

666 

10 



666 

11        

666 

12 

"*'2,'644' 

16,000 
5.000 
6,000 
6,000 

13 

14 

16 

16 



17 

18 

t 

19 

666 

20 

666 

i 1 

Dams. 

Lock  No. 

Uft. 

Height 

1 

,    Refer- 

Length.  1   ence  of 

crest**. 

i 

Contents  in  cubic 
yards. 

Cost. 

Com- 
puted 
h^ht  of 
flood  wa- 
ter on 

Maronry. 

Cribs. 

5 

•        7.8 
16.0 
18.0 
8.0 
11.0 
17.0 
22.  C 
36.0 
36.0 
27.0 
36.0 
23.0 
21.0 
20.0 
22.0 
15.38 

12.8 
21.0 
16.0 
16.0 
19.0 
25.0 
28.0 
42.0 
42.0 
32.0 
41.0 
29.0 
25.0 
27.0 
29.0 
26  too 

1,050  1      482.80 
1,100  1      475.0 
1,250        4.'i0.n 

'"i9,'849* 

16,002 

"*28,*887* 
20,700 
19,890 

$48,006 
116,094 
86,661 
62,100 
50,670 
178,712 
236,872 
384,666 
834,656 
218,912 
241.218 
249.024 
142,692 
121,206 
101,166 
27.892 

10.68 

6 

9.37 

7 

6.64 

8 

900 

650 

1,400 

1,600 

446.0 
438.0 
427.0 
410.0 

13.02 

9 

'28.'962' 
89.312 
55,776 
56,776 
85,662 
40,203 
41,504 
28,782 
20,201 
16,861 
(«) 

14.62 

10 

7.97 

11 

7.80 

12 

1,200        388.0 
1,200        352.0 
1,200        816.0 
900        289.0 
1,600        'i^  0 

6.84 

13 

8.84 

14 

8.84 

15 

10.62 

16 

7.80 

17 

1,150 
870 
650 

1,460 

281.0 
210.0 
190.0 
168.0 

9.02 

18 

10.87 

19 

13.68 

20 

27.96 

a  1,668,  at  $7.60;  2,670,  at  $6. 
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EgtinwU  ofcwl  of  imjnvving  Coom  River j  Ala. , from  Lock  Xo.  4  to  Wetumka — ContiniitHl. 


Lock  No. 

Guanl.   1 

Height. 

81.0 

38.0 
32.0 
88.5 
44.0 
89.6 

(rf) 
52.6 

^butmenU 

Refer- 
ence of 
topa. 

Contents. 

Cubic  ydf. 

940 

1,549 
1,014 
1,602 
2,267 
1,771 

3,657 

COBt. 

Len^fth. 

1,890 

81 

80 

1.740 

2,880 

66 

450 

Lov 

Refer- 
ence of 
tops. 

501.0 

492.0 
476.0 
468.6 
468.0 
44L6 

213.5 

CCS. 

Contents. 

('uMryds. 

\a    3,651 

b   9, 182 

I  <- 49, 462 

671 

Ml 

9,747 

28,169 

696 

a.  346 

c:««t. 

5 

18.7  ' 

17.0  ! 
16.0  1 

22.5 : 

25.0  1 

14.5    ; 

13.5 
16.0 
16.0  1 
16.0 
19.0 
13.5  1 
16.5 
19.0  ■ 
23.5 

501.0 

492.0 
475.0 
468.5 
468.0 
441.6 

213.5 

$8,460 

13,941 
9,126 
14,418 
20,408 
15,987 

32,913 

147,072 
168 

6 

7 

160 

8. 

2,487 

7,040 

149 

9 

10 

11 

12 

13 

14 

15 

('') 

16 

17 

18 

19 

887 

20 





Guide  piers. 


Channel  excava- 
tion. 


Lock  No.  I 


Upper. 


Lower. 


I    Refer- 
1  enceof 
topn. 


Contents. 


9.. 
10.. 
11. 
12. 
13. 
14. 
15. 
16.. 
17.. 

19. 
20. 


498.30 

485.0 

468.0 

459.5 

453.0 

485.5 

41&0 

397.5 

361.5 

325.5 

300.0 

262.0 

240.6 

221.5 

204.0 

179.87 


Cu.  v<U. 
1,462 
8,100 
1,867 
2,960 
4,367 
4,803 
6,184 
12,894 
12,894 
6,778 
13,019 
5,040 
4,968 
5,708 
7,708 
3,942 


Cost. 


Refer- 
ence of 
tope. 


•2,924 
6,200 
3,784 
5,900 
8,734 
8,606 
10,868 
25,788 
25,788 
13,556 
26,088 
10.080 
9,986 
11,406 
15,416 
7,884 


472.0 
464.0 


428.5 
406.5 
370.5 
382.5 
310.5 
268.0 
246.0 
228.0 
210.5 
201.0 


Length. 


400 
400 


600 
600 
600 
600 
600 
600 
600 
600 
600 


Contents. 


Cu.yds. 


2,267 
2.607 


4,479 
6,513 
5,513 
4,824 
6.368 
4,000 
3,761 
4,644 
6,647 
12,444 


Cost. 


$4,534 
5,014 


8.958 
11.026 
11,026 
9,648 
12.736 
8,000 
7.522 
9.288 
18,294 
24,888 


Rook. 


Cost. 


(\t.yds.  I 
9,259  , 
5,555 
12,375 


$27,777 
16,665 
36,946 


6,555  16,6 


1,680  4,890 


"ii'sooT  "'4i,*46d 


a  Concrete. 
KNG  1905 


bSzcayation. 


oFlU. 


d  Native  rock. 
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Estimate  of  cofA  of  improving  Voota  Rivei',  Ala.  y  from  Lock  No.  4  to  Wetnmka — (Continued 


Overflowed  landH. 


Miscellaneous. 


Lock  No. 


Computed  flixxl 
heigbta. 


Total 


Upper 
pool. 

5 

492.83 

6 

484.37 

7 

467.64 

8 

469.02 

9 

462.62 

10 

434.97 

11 

417.30 

12 

396.84 

IS 

860.84 

14 

324.84 

16 

299.62 

16 

261.80 

17 

240.02 

18 

220.87 

19 

203.68 

20 

196.96 

Total  coet,  Locks 

6-20,inclUBive. 

CoDtingencies,      10 

percent 

To  finish  Lock  No.  4 


U.  S.  Engineer  Office, 
yfontgomeryj  Ala.,  June  ^S,  1904. 
Respectfally  sabmitted  to  Capt.  J.  B.  Cavanaugh,  Ck)rpB  of  Engineers,  U.  S.  Army, 
with  report  of  this  date. 

D.  M.  Andrews, 
AssistarU  Engineer 


Appendix  C. 

letter  of  the  director  of  the  united  states  GEOLOGICAL  SURVEY. 

Department  of  the  Interior, 
United  States  Geological  Survey, 

Washington,  D.  C,  May  fM,  1904. 
Sir:  I  beg  to  acknowledge  the  receipt  of  your  letter  of  Mav  14,  reiatine  to  the 
geology  and  natural  resources  of  Coosa  Valley,  Alabama.  The  sketch  printed  as  Sen- 
ate Document  No.  65,  Fifty-sixth  Congress,  is  a  fairly  satisfactory  statement  of  the 
subject,  and  I  see  no  reason  for  making  any  material  change  in  it  at  the  present  time. 
One  mineral  resource  of  the  region,  not  mentioned  in  that  statement,  is  cement 
material.  The  cement  industrj^  has  recently  been  extensively  develo]>ed  in  Alabama 
and  will  probably  very  greatly  increa^  in  importance  in  the  near  future.  The  region 
is  favorably  located  for  supplying  the  cement  which  will  be  required  in  the  constnic- 
tion  of  the  Panama  Canal,  ana  its  advantages  will  be  greatly  increased  by  the  improve- 
ment of  the  Coosa  River,  both  for  the  transportation  of  the  cement  to  Gulf  ports  and 
by  cheapening  transportation  of  coal  from  the  Alabama  coal  fields  to  the  cement 
plants. 

I  am  sending  you  under  separate  cover  a  recently  published  report  on  the  cement 
resources  of  Alabama,  and  also  a  report  on  the  Sou&em  Appalachian  coal  fields.     In 
case  any  statement  is  published  regarding  the  mineral  resources  of  the  Coosa  Valley, 
portions  of  these  reports  may  be  considered  appropriate  for  incori)oration. 
Very  respectfully, 

CxiAs.  D.  Wauxxtt, 

lHrevt€)T. 
Capt.  J.  B.  Cavanaugh, 

Corp»  of  Engine/ra,  T.  S,  A 
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LVITKR  OF  THK  DIRBCTOR  OP  THE  UNITED  HTATfiS  GEOLOGICAL  Hl'KVEY. 

DrPARTMBNT  OF  THE  INTERIOR, 

United  States  Geological  SrRVEY, 

Washington^  D.  C.y  Jamunrjf  X^  1901. 
DsAR  Sir:  In  reply  to  your  letter  of  December  31,  I  eend  you  with  this  a  brief 
sketch  of  the  geology  and  natural  resources  of  the  Coosa  Valley. 

obnbral  relations. 

The  Goofia  Valley  in  Alabanfa  occupies  the  southern  extremity  of  the  great  Appa- 
lachian Valley  belt,  which  extends  northeastward  to  central  New  York.  This  oelt 
is  characterized  by  a  peculiar  geologic  structure.  The  rocks,  originally  deix>8ited  in 
horizontal  layers  on  the  sea  bottom,  have  been  so  folded  that  their  beds  now^  have  all 
possible  attitudes  between  horizontal  and  vertical.  The  great  arches  and  troughs  into 
which  the  beds  were  folded  have  been  subsequently  eroded  down  to  a  nearly  even 
surface.  The  harder  beds,  however,  are  eroded  less  rapidly  than  the  softer  ones,  and 
hence  the  beds  of  sandstone  and  chert  form  narrow  ridges,  while  the  limestone  and 
shale  form  intervening  level  valleys. 

The  various  shoals  and  rapids  which  obstruct  the  course  of  the  Coosa  River  are  due 
to  these  harder  rocks  crossing  ite  channel.  Where  the  river  follows  a  belt  of  soft 
rocks,  as  is  -generally  the  case,  its  channel  is  deep  and  free  from  oljstructions.  It 
results  from  this  structure  that  the  various  rock  formations  outcrop  in  long,  narrow, 
parallel  belts.  Within  this  folded  belt,  therefore,  is  found  a  much  greater  diversity 
m  the  charac^r  of  the  rocks  which  form  the  surface  than  in  regions  where  the  beds 
are  nearly  horizontal.  There  is  a  corresponding  greater  diversity  in  topography  and 
soil  and  in  mineral  deposits  and  agricultural  pr^ucts. 

geological   formations  of  the  COOSA  VALLEY. 

The  rocks  -which  form  the  land  surface  in  the  Coosa  Valley  embrace  representatives 
of  all  the  great  subdivisions  of  the  Paleozoic,  together  with  some  formations  botii 
older  and  younger  than  the  Paleozoic.  Briefly  enumerated  they  are  as  follows, 
beginning  with  the  oldest  and  passing  up  in  the  geologic  scale  to  the  youngest  or 
most  reoenUy  deposited: 

Archsntn. — This  embraces  some  of  the  highly  crystalline  rocks,  granites,  and  schists 
along  the  coarse  of  the  Coosa  just  before  it  enters  the  coastal  plain. 

Afyrmkian. — ^This  group  embraces  the  oldest  sedimentary  rocks,  mostly  schists  and 
slates  with  beds  of  crvstalline  marble,  which  have  been  highly  altered  by  heat  and 
pressure  and  by  the  intrusion  of  various  rocks  in  a  molten  state.  The  formations 
belonging  to  this  period  occupy  a  broad  belt  between  the  older  and  more  highly 
cr3rstfuline  Archaean  rocks  on  the  southeast  and  the  unaltered  formations  of  the 
Appalachian  Valley  belt  on  the  northwest. 

Oambriati, — ^This  group  embraces  the  oldest  fossiliferous  rocks  of  this  region,  con- 
sisting chiefly  of  limestones  and  shales,  with  some  sandstones.  Thev  underlie  the 
broacf  valley  of  the  Coosa  from  Rome  southwestward  to  Gadsden,  and  form  smaller 
belts  farther  sonth. 

Silurian. — This  group  embraces  a  great  variety  of  rocks,  including  btnis  of  dolomite 
several  thousand  ^t  in  thickness,  beds  of  pure  limestone,  sandstone,  shak*,  marble, 
and  iron  ore!  These  various  formations  oi^cupy  long,  narrow  l)elts,  nearly,  bat  not 
quite,  parallel  with  the  course  of  the  river,  and  broader  belts  along  the  eastern  margin 
of  the  valley. 

Devonian, — ^This  group,  which  is  elsewhere  represented  by  several  hundreds  or 
even  thousands  of  feet  ot  shale  and  sandstone,  yielding  a  sterile  soil,  is  either  absent 
from  the  Cooea  Valley  or  is  represented  by  only  a  few  feet  of  black  shale. 

CarboniferauB, — ^This  group  embraces  bieds  of  limestone  below  and  IxhIh  of  sand- 
stone, shale,  and  coal  above.  These  beds  occupy  broad  shallow  troughs  along  the 
western  mai^n  of  the  valley. 

After  all  these  rocks,  from  Algonkian  to  Carboniferous,  had  been  deposited  in 
nearly  horizontal  beds  on  the  sea  bottom  the  region  was  elevate<l  and  the  oedH  were 
first  folded  and  then  eroded,  the  region  remaining  above  nea  level  for  a  long  time. 
Finally  it  was  slightly  depressed  and  the  sea  encroached  some  distance  u{>on  the  dry 
land.  The  later  lormations  of  the  (xulf  coastal  plain  were  then  laid  down,  and  they 
have  remained  in  part  unconsolidate<l  up  to  the  present. 

Orelaceous. — This  group  embraces  the  grav<»Is,  clays,  and  rotten  limestone  wliich 
overlie  the  eroded  surface  of  the  older  formations  at  the  southern  extremity  of  the 
Appalachian  belt.  These  beds  form  the  southern  margin  of  the  Coosa  Valley,  while 
the  river  is  still  flowing  on  the  older  rocks  to  the  north  and  underlie  the  entire  val- 
ley after  it  enters  the  coastal  plain. 
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Only  the  larger  groups  are  enumerated  above,  and  these  have  been  subdivided  into 
no  less  than  twenty  distinct  formations,  all  occ^urring  within  a  belt  less  than  10  miles 
wide  on  either  side  of  the  Coosa  River.  This  indicates  the  extreme  diversity  in  the 
character  of  the  rocks  and  in  the  soils  and  mineral  deposits  of  this  region. 

MINERAL  RESOURCBS  OF  THE  COOSA   VALLEY. 

The  more  important  mineral  resources  of  the  Coosa  Valley  are  gold,  lead,  iron  ore 
(red  hematite  or  fossil  ore  and  brown  hematite  or  limonite),  aluminum  ore  (bauxite), 
coal,  marble,  limestone,  fire  clay,  potter's  clay,  and  barite. 

Gold. — ^The  slates  and  crystalline  schists  over  which  the  Coosa  River  flows  for  25 
miles  before  it  enters  the  coastal  plain  at  Wetumka  are  intersected  by  numerous 
eold-bearing  veins  which,  although  the  ore  is  generally  low  grade,  contain  a  very 
lar^  amount  of  the  metal  and  can  be  w^orke<l  at  a  profit  wherever  transportation 
facilities  are  favorable. 

Lead. — Galena  or  lead  ore  occurs  at  numerous  localities  in  the  Coosa  Valley,  occu- 

Eying  fissures  and  cavities  in  the  Cambrian  and  Silurian  limestones.     It  will  probably 
e  an  important  product  of  the  region  when  fully  developed. 

Iron  ore, — ^Two  distinct  varieties  of  iron  ore  are  found  in  this  region.  The  red 
hematite  or  fossil  ore  o<xurs  in  the  form  of  a  regularly  stratified  bed  associated  with 
certain  Silurian  sandstones.  It  is  known  to  occur  more  or  less  continuously  through- 
out the  entire  Appalachian  belt,  but  it  reaches  its  greatest  development,  both  in 
quantity  and  quality,  in  Alabama.  It  supplies  the  furnaces  at  Rome,  Hound  Moun- 
^n,  Gadsden,  and  Attalla,  all  on  the  Coosa  River,  besides  the  very  large  number  of 
furnaces  of  the  Birmingham  district,  only  30  miles  distant  The  supply  of  this  red 
ore  in  sight  is  sufficient  to  meet  a  demand  much  larger  than  the  present  for  many 
years  to  come. 

The  brown  hematite,  or  limonite  ore,  occurs  in  irregular  deposits  associated  with 
the  Cambrian  and  Silurian  fonnations,  and  is  connected  in  its  origin  with  their 
weathering.  A  belt  of  these  deposits  extends  from  the  vicinity  of  Rome  southwest- 
ward  more  than  100  miles  along  the  eastern  mai^in  of  the  Coosa  Valley.  It  is  prob- 
able that  this  belt  contains  more  brown  iron  ore  than  all  the  rest  of  the  Appalachian 
Srovince  combined,  and  it  is  nowhere  more  than  15  or  20  miles  from  tne  Coosa 
liver.  It  supplies  ore  to  the  furnaces  at  Rome,  Cedartown,  iEtna,  Tecumseh,  Rock- 
run,  Anniston,  Mumford,  and  Talladega,  and  besides  furnishes  a  laiige  amount  of 
ore  for  shipment  to  the  Birmingham  district  and  elsewhere. 

Aiuminum  ore. — Bauxite,  the  ore  from  which  aluminum  is  now  obtained,  occurs 
in  commercial  quantities  so  far  as  known  at  only  two  localities  in  the  United  States. 
One  of  these  is  a  belt  extending  from  the  vicinity  of  Rome  southwestward  to  Annis- 
ton, a  distance  of  about  50  miles.  The  production  in  this  district  has  increased  from 
728  tons  in  1889  to  30,235  tons  in  1899.  All  of  this  ore  is  shipped  to  distant  markets, 
but  on  account  of  the  heavy  transportation  charges  is  able  to  compete  with  foreign 
ore  only  by  reason  of  its  greater  purity. 

Coal. — The  Coosa  River  flows  along  the  eastern  margin  of  the  Black  Creek  and 
Coosa  coal  basins,  while  the  Cahaba  and  Warrior  bai^ius  lie  but  a  short  distance  to 
the  westward.  AH  four  of  these  basins,  and  conse(]ueiitly  the  greater  part  of  the 
Alabama  coal  field,  may  be  regarded  as  directly  tributary  to  the  Coosa  River.  The 
production  of  this  field  in  1899  was  over  7,500,o6o  tons,  and  it  is  capable  of  an  indefi- 
nite increase. 

ifarftfe.— Associated  with  the  Algonkian  slates,  along  the  eastern  maipn  of  the 
Cooea  Valley,  are  beds  of  crystalline  marble  of  the  finest  quality  for  building  and 
statuary  purposes.  They  are  as  yet  wholly  undeveloped,  chiefly  because  of  the 
heavy  charges  for  transportation  to  market. 

Limestone. — Several  formations  of  the  Coosa  Valley  afford  limestone  and  dolomite? 
suitable  for  the  manufacture  of  lime  and  for  fluxinjj^  purposes. 

(lay. — Raw  materials  admirably  adapted  for  use  in  the  clay- working  industries  are 
abundant  in  this  region,  but  as  yet  practically  undeveloped.  They  include  clays 
suitable  for  refractory,  building,  and  pottery  purposes. 

Minor  minerals. — A  considerable  number  of  other  minerals  occurring  in  commer- 
cial quantities  in  this  region  might  be  mentioned.  Among  the  more  important  are 
barite  or  heavy  spar,  yellow  ocher,  silica  for  polishing  purposes,  graphite,  mica,  and 
feldspar. 

The  above  brief  enumeration  of  the  mineral  pnxlucts  of  the  Coosa  Valley  amply 
confirms  the  statement  made  earlier  in  thia  letter  that  the  region  is  one  of  exception- 
ally rich  and  diversified  resources. 

Very  respectfully,  Chas.  D.  Waix.x)tt, 

Director. 

Hon.  John  T.  Morgan, 

United  States  Senate. 
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LETTER  OF  THE   ALABAMA   STSEI.   AND  WIRE  COMPANY,  BTRMINOHAM,  ALA. 

Gadsden,  Ala.,  February  17 y  1904, 

Dear  Sir:  In  reply  to  your  inquiry  I  he^  to  give  as  amonff  the  reasons  that  le<l  the 
Alabama  Steel  and  Wire  Company  to  build  its  furnace  ana  steel  plant  at  Gadsden 
instead  of  the  Birmingham  district  the  following: 

We  could  not  obt^n  a  supply  of  water  in  the  Birmingham  district  for  manufactur- 
ing purposes  without  buying  it  from  the  city  waterworks  at  so  much  per  thousand 
gallons. 

The  drinking  water  supplied  by  the  waterworks  at  Birmingham  is  verv  bed,  indeed; 
so  much  so  that  summer  before  last  one-third  of  our  men  averaged  off  duty  sick  all 
the  time. 

W^hile  we  succeeded  in  getting  a  tract  of  coal  land  adjacent  to  Ensley  suitable  for 
steam  and  coking  purposes,  it  was  the  last  piece  available,  all  the  rest  being  owned 
bv  the  large  companies,  and  there  was  no  chance  of  increasing  our  supply  for  possi- 
ble increased  needs. 

The  ore  lands  adjacent  to  Birmingham  are  all  taken  up  and  owned  by  the  large 
companies,  so  that  there  is  no  room  in  the  Birmingham  district  for  one  single  large 
company  to  acquire  coal  and  ore  properties. 

In  the  (ladsden  district  there  is  room  for  twenty  l&Tfue  companies  to  acquire  both 
coal  and  ore  property,  and  the  ore  property  especially  is  more  desirable  for  the  man- 
ufacture of  iron,  being  richer  in  metallic  iron  and  containing  less  silicon  than  that 
in  the  Birmingham  district 

Birmingham  is  a  mining  community  in  every  sense  of  the  word.  It  lies  in  an 
unproductive  country;  provisions  and  supplies  of  all  kinds  must  be  shipped  in  from 
without  the  State,  and  on  this  account  ana  also  on  account  of  the  bad  quality  of  the 
drinking  w^ter  it  can  never  be  successful  as  a  manufacturing  point,  except  for  the 
manufacture  of  the  raw  pig  iron  itself. 

Birmingham  being  a  mining  community,  the  labor  conditions  are  necessarily  bad 
and  not  favorable  for  manufacturing. 

At  Gadsden  we  find  none  of  the  disadvantages  named  above  as  aoplying  to  the 
Birmingham  district.  There  is  plenty  of  good  water  here,  both  for  drinking  and  man- 
ufactunng  purposes;  it  is  a  much  healthier  community;  there  is  plenty  of  coal  and 
ore  for  all  time  to  come,  and  the  ore  is  of  better  quality  than  that  near  Birmingham, 
and,  moreover,  the  two  are  found  close  toother;  the  valley  of  the  Coosa  and  the 
adjacent  Sand  Mountain  are  capable  of  furnishing  provisions  and  supplies  for  a  city 
of  almost  any  size,  and  the  labor  conditions  are  all  that  we  can  desire. 

No  proper  estimate  of  the  future  of  the  Gadsden  district  can  be  made  without  tak- 
ing into  account  the  vast  mineral  resources  in  coal,  ore,  and  limestone  which  are 
found  in  this  district,  practically  one  adjoining  the  other. 

W^ith  r^rd  to  iron  ore  and  coal,  the  following  is  an  extract  from  a  letter  of  the 
Director  of  United  States  Geological  Survey  on  the  mineral  resources  of  the  Coosa 
Valley,  in  the  State  of  Alabama,  dated  Wasnington,  January  2,  1901: 

"Iron  ore. — Two  distinct  varieties  of  iron  ore  are  found  in  this  region.  The  red 
hematite,  or  fossil  ore,  occurs  in  the  form  of  a  regularly  stratified  bed  associated  with 
certain  Silurian  sandstones.  It  is  known  to  occur  more  or  less  continuously  through- 
out the  entire  Appalachian  belt,  but  it  reaches  its  greatest  development,  both  in 
quantity  and  quality,  in  Alabama.  It  supplies  the  furnaces  at  Rome,  Round  Moun- 
tain, Gadsden,  and  Attalla,  all  on  the  Coosa  River,  besides  the  very  large  number  of 
furnaces  of  the  Birmingham  district,  only  30  miles  distant.  The  supply  of  this  red 
ore  in  sight  is  sufficient  to  meet  a  demand  much  larger  than  the  present  for  many 
years  to  come. 

"The  brown  hematite,  or  limonite  ore,  occurs  in  irregular  deposits  associated  with 
the  Cambrian  and  Silurian  formations,  and  is  connected  in  its  origin  with  their 
weathering.  A  belt  of  these  deposits  extends  from  the  vicinity  of  Rome  southwest- 
ward  more  than  a  hundred  miles  along  the  eastern  mai^gin  of  "the  Coosa  Valley,  It 
is  probable  that  this  belt  contains  more  brown  ore  than  all  the  rest  of  the  Appala- 
chian province  combined,  and  it  is  nowhere  more  than  15  or  20  miles  from  the  Coosa 
River.  It  supplies  ore  to  the  furnaces  at  Rome,  Cedartown,  iEtna,  Tecumseh,  Rock- 
run,  Anniston,  Mumford,  and  Tallad^,  and  besides  furnishes  a  large  amount  of 
ore  for  shipment  to  the  Birmingham  district  and  elsewhere. 

"  Coal. — ^The  Coosa  River  flows  along  the  eastern  mar^n  of  the  Black  Creek  and 
Coosa  coal  basins,  while  the  Cahaba  and  Warrior  basins  he  but  a  short  distance  to  the 
westward.  All  four  of  these  basins,  and  consequently  the  greater  j^rt  of  the  Alabama 
coal  iSeld,  may  be  regarded  as  directly  tributary  to  the  Coosa  River.  The  produc- 
tion of  this  field  in  1880  was  over  seven  and  a  lialf  million  tons,  and  it  is  capable  of 
an  indefinite  increase. ' ' 
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Considering  only  the  coal  ^elds  directly  tributary  to  the  Coosa  River  at  Gadsden, 
and  not  taking  into  account  any  of  the  coal  fields  tributary  to  Birniinghani  on  the 
west,  the  surface  indicates  a  total  area  of  about  2,120  square  miles  underlaid  with 
Hteam  and  coking  coal. 

Wherever  any  developments  or  investigations  have  been  made  at  leawt  three  seams 
have  been  found,  each  of  which  will  average  4,000  tons  of  coal  per  acre,  or  a  total  of 
5,415, 200,000  tons  of  available  coal  in  one  seam. 

Of  iron  ore  there  is  immediately  tributary  to  Gadsden  about  90  miles  in  length  of 
ore  veins,  which,  counting  on  being  available  for  one-half  mile  onlv  from  the  out- 
crop, indiciites  of  available  iron  ore  over  1,200,000,000  tons  without  taking  in  account 
the  brown  ore  fields,  of  which  there  is  no  wav  of  getting  any  intelligent  estimate 
of  the  tonnage  contained.  The  available  area  of  each  vein  might  very  well  be  figured 
1  mile  or  more  from  the  outcrop  instead  of  one-half  mile,  doubling  the  tonnage 
figures  named  above. 

Limestone  of  a  most  excellent  quality  for  fluxing  purposes  lies  in  no  case  farther 
than  1  or  2  miles  from  all  the  outcrojjs  of  ore  seams,  and  in  absolutely  inex- 
haustible quantities. 

Where  so  much  mineral  wealth  is  brought  together  adjacent  to  a  river  running  to 
tide  water  and  giving  suflScient  volume  of  water  for  navigation  purooses,  it  seems 
there  could  be  no  possible  doubt  about  the  river  being  eventually  maae  navigable  to 
tide  water,  and  that  without  any  very  great  lapse  of  time — simply  until  the  proper 
attention  is  called  to  the  natural  riches  of  the  adjoining  territory. 

On  account  of  the  limited  market  afforded  by  the  South  the  total  product  that  we 
can  dispose  of  in  our  immediate  territory  is  limited,  but  as  soon  as  the  Coosa  River 
is  made  navigable  it  will  open  up  a  channel  of  communication  that  will  enable  us  to 
dispose  of  our  proiiuct  anywhere  along  the  Atlantic  coast,  in  Cuba,  Porto  Rico, 
Mexico,  Central  and  South*  America,  and  in  fact  open  up  to  this  section  the  entire 
markets  of  the  world  via  the  cotton  vessels  that  go  from  our  Gulf  and  Atlantic  ports, 
all  needing  something  for  ballast  along  with  their  cargoes  of  cotton. 

We  are  confident  that  we  have  made  no  mistake  in  locating  our  industry  in  this 
place  instead  of  in  the  Birmingham  district,  and  we  feel  that  it  is  only  a  question 
of  time  when  the  markets  for  which  we  are  looking  to  become  available  by  the 
opening  of  the  Coosa  River  will  be  open  to  us. 

The  cai)acity  of  our  present  steel  plant  will  be  400  tons  per  day,  which  we  expect 
to  double  just' as  soon  as  our  market  is  extended. 
Yours,  truly, 

Alabama  Steel  and  Wire  Cohpant, 
E.  T.  ScHULER,  PresidenL 

Capt.  J.  B.  Cavanaitgh, 

United  Stateit  Enffineer. 


LETTER  OF  MR.  J.  M.  ELLIOTT,  JR.,    PRESIDENT,    ALABAMA    IRON   AND  STEEL  COHPANT. 

Gadsden,  Ala.,  March  1,  1904, 
Dear  Sir:  Referring  to  your  conversation  and  request  for  information  as  to  extent 
of  iron-ore  and  coal  fields  in  which  I  am  interested  near  Gadsden,  Ala.,  I  beg  to 
advise  that  the  Alabama  Iron  and  Steel  Company,  of  which  I  am  president,  own  and 
control  over  7,000  acres  of  iron-ore  lands,  located  in  Etowah  County,  commencing 
at)out  11  miles  west  of  Gadsden,  on  the  Nashville,  Chattanooga  and  &t.  Louis  Rail- 
road, at  a  station  called  Littleton,  and  extending  southwesterly  a  distance  of  about 
9  miles,  a  continuous  ore  vein  of  from  4  to  15  feet  in  thickness  and  estimated  by 
competent  engineers  to  contain  over  100,000,000  tons  of  workable  ore.  This  ore  is  of 
the  nighest  grade  of  re<l  hematite  in  north  Alabama,  and  analyzes  from  46  to  58  per 
cent  of  iron.  This  ore  is  accet<8ible  to  furnaces  located  on  the  Coosa  River  at  Gadsden, 
and  while  it  is  undeveloped  for  want  of  transportation,  ores  similarly  located,  when 
given  transportation,  have  been  worked  and  delivere<i  at  the  furnace  at  a  cost  of  45 
cents  per  ton.  Within  close  proximity,  not  exceeding  300  yards,  of  this  vein  of  ore 
is  lime  rock  of  highest  quality  for  fluxing  purposes,  and  within  2  miles,  on  a  direct 
line,  (commence  the  coal  fields  which  are  owned  by  the  Elliott-Chapman  Coal  and 
Coke  Company,  of  which  I  am  president.  We  own  and  control  of  this  field  about 
14,000  acres,  on  which  are  three  seams  of  coal;  two  of  them  as  good  coking  coal  as 
there  is  in  the  Birmingham  district,  averaging  about  4  feet  in  thickness,  and  one  vein 
of  80  inches  to  S  feet  of  steam  coal.    This  is  known  as  the  Blount  Moimtain  coal  field, 
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and  is  estimated  to  carry  about  200,000,000  tons  of  coal.  One  of  the  veins,  to  wit, 
the  steam  coal,  is  being  worked  and  the  quality  is  said  to  he  equal  to  the  best  in 
Alabama. 

With  the  railroad  now  building  into  these  iron-ore  and  coal  fields  cheap  transporta- 
tion will  he  given  to  (iadsden,  on  the  Coosa  River,  where  iron  can  be  manufactured 
as  cheap,  if  not  chea})er,  than  at  any  point  in  the  South. 

With  the  opening  of  the  Coosa  River  this  great  deposit  of  iron  and  coal  will  doubt- 
less be  developed  to  a  large  extent  in  the  near  future. 

Besides  these  deposits  in  which  I  am  interested  there  are  ore  and  coal  lands  within 
close  proximity  of  the  Coosa  River  near  Gadsden  the  tonnage  of  which  1  have  not 
had  carefully  estimated,  but  from  the  best  information  I  can  get  the  total  tonnage 
would  amount  to  double  that  above  named;  so  that  I  feel  I  am  justified  in  saving 
that  the  development  in  north  Alabama  is  only  in  its  infancy,  and  that  the  one  thing 
needed  above  all  others  to  bring  about  that  development  which  will  make  north  Ala- 
bama the  Pittsburg  of  the  South  is  the  opening  of  the  Coosa  River  so  as  to  give  it 
water  transportation  to  the  Gulf. 

There  are  deposits  of  iron  ore  and  coal  along  the  banks  of  the  Coosa  River  other 
than  thoee  about  which  I  have  written  you,  and  of  which  you  probably  already  have 
information;  but  if  not,  I  will  be  pleased  to  answer  further  any  inquiries  you  may 
make. 

Yours,  very  respectfully, 

J.  M.  Elliott,  Jr. 

Capt.  J.  B.  Cavanaugh, 

United  Statu  Engineer. 


LBTTBR  OF   MR.  T.  8.  KYLB,  MANAOBR,  THE   KYLE  LUMBER  COMPANY. 

Gadsden,  Ala.,  March  3,  1904. 

Dear  Sir:  Mr.  W.  P.  Lay  has  informed  me  of  your  request  that  I  state  briefly  what 
l.i  aefit  timber  owners  would  derive  from  opening  the  Coosa  River  to  navigation. 

Not  having  the  census  reports  or  other  definite  data  my  estimate  as  to  the  amount 
of  wooded  area  in  the  counties  contiguous  to  the  Coosa  River  is  not  altogether  reli- 
able. There  are  eleven  counties  in  the  valley  which  would  feel  the  benefit  of  any 
decrease  in.  freight  rates.  These  counties  have  an  area  of  4,195,200  acres.  It  is  esti- 
mated by  t  hose  familiar  with  the  counties  that  one-half  (approximately)  is  timbered, 
or  2,097,00€)  acres.  Estimating  the  yield  of  merchantable  timber  at  2,500  feet  per 
acre  board  measure,  we  would  nave  6,242,000,000  feet  of  standing  timber  at  this  time. 

As  the  work  projected  by  the  (jovemment  is  of  a  permanent  nature,  the  natural 
growth  of  timber  should  be  considered.  The  Government  Forestry  Department  have 
by  careful  survey  been  able  to  determine  the  growth  annually,  and  find  it  to  be  6  per 
cent.  Owing  to  the  mountainous  character  of  the  counties  bordering  the  Coosa 
River,  there  will  be  a  large  wooded  area  for  many  years  to  come. 

Upon  examination  I  find  that  shippers  of  lumber  in  the  Coosa  Valley  pay  largely 
more  freiglit  to  northern  markets  than  is  paid  by  shippers  from  points  in  Alabama 
upon  railroad  lines  bordering  the  Tennessee  River.  For  example,  the  freight  rate 
on  lumber  from  Stevenson,  Ala.,  to  Buffalo,  N.  Y.,  is22J  cents  per  hundred  pounds, 
or  approximately  $2.25  per  thousand  in  favor  of  the  Tennessee  River  Valley  point. 
Right  here  I  will  call  attention  to  the  fact  tiiat  the  distance  by  rail  is  approximately 
the  same. 

in  my  judgment,  if  the  Coosa  River  was  open  to  navigation  and  lumbermen  in  the 
Coosa  Valley  had  water  transportation  to  the  Gulf,  which  would  place  them  in  posi- 
tion to  bid  for  export  trade,  the  railroads  in  this  territory  would  quickly  establish 
rates  which  would  make  it  profitable  to  the  shippers  to  continue  to  use  their  lines, 
which  would  mean  at  least  a  reduction  of  $2  per  thousand  in  freight  rates  to  large 
distributing  points.  Such  a  reduction  upon  tne  standing  timber  of  merchantable 
character  at  this  time  (to  say  nothing  of  the  future)  would  mean  $8,000,000  increased 
value  to  timber  holders  in  tne  Coosa  Valley. 

If  I  can  serve  you  at  any  time  command  me. 
Yours,  very  truly, 

T.  S.  Kylb. 

Capt.  J.  B.  Cavanauoh, 

IMUd  States  Engineer. 
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subsequent  report  of  ca1»t.  j.  b.  cavanauoh,  <x)rp8  of  engineers. 

United  States  Engineer  Office, 

M(mtgcmiet*y^  Ah.,  Naveinher  22,  190^, 
General:  In  connection  with  reoort  upon  the  Alabama  and  Coosa 
rivei-s,  submitted  from  this  oflSce  June  30,  1904,  in  compliance  with 
the  requirements  of  the  river  and  harbor  act  of  June  13,  1902,  1  have 
the  honor  to  submit  the  following    *     *     *     : 

The  present  season  has  been  one  of  exti*eme  low  water  on  all  south- 
ern rivers,  and  the  Alabama  River  has  fallen  below  the  lowest  stages 
of  record  in  this  office.  As  the  low-water  discharge  of  the  river  has  a 
direct  bearing  upon  the  proposed  method  of  improvement  by  dredging 
and  regulation,  four  measurements  were  made  near  Montgomery  to 
determine  the  volume  of  this  discharge,  and  the  results  found  are  as 
follows: 

Discharge  measuremaUs  of  Alabama  River. 


Date. 


Place  of  obflervation. 


Dim- 
charge. 


1  mile  below  Montgomer}'  ...  I 

1.8    do 

1.8    do I 

1.4  1  U  miles  above  Montgomery..' 


Sec.  ft. 
2,158 

2,156 
2, 148 
2,422 


Remarki). 


Current  meter,   cable  and   boat, 
wind  calm. 
Do. 
Do. 
Current   meter,  cable,  and    boat, 
moderate  wind. 


These  measurements  indicate  that  the  low-water  discharge  of  the 
Alabama  River  is  much  smaller  than  expected,  and  that  the  statements 
made  on  page  8,  et  seq. ,  of  the  above  report  in  reference  to  the  discharge 
of  the  river  at  lowest  stages  are  in  error,  and  the  estimates  as  to  tne 
degree  of  improvement  possible,  based  on  the  assumed  discharge,  are 
subject  to  revision. 

The  estimated  period  over  which  a  6-foot  navigation  could  be  main- 
tained on  the  Alabama  River  is  undoubtedly  too  long,  and  the  improve- 
ment of  the  river  which  will  result  from  the  work  covered  by  the 
estimate  submitted  will  fall  short  of  that  stated  in  my  report,  for  the 
plane  of  reference  used  in  estimating  the  amount  of  dredging  required 
was  the  water  surface  when  the  gauge  at  Montgomery  reads  zero,  and 
during  the  present  season  the  water  ha«  been  below  this  zero  for  ninety 
days,  and  as  low  as  —1.9,  but  in  the  absence  of  sufficient  and  accurate 
data  it  is  practically  impossible  to  predict  the  extent  to  which  the  river 
can  be  improved  without  resort  to  slack- water  navigation,  or  to  esti- 
mate closely  the  cost  of  improvement  by  dredging  and  regulation  to 
the  extent  that  is  possible  and  advisable. 

However,  as  the  methods  outlined  and  work  provided  for  in  the  esti- 
mate already  submitted  are  along  the  lines  of  those  which  will  be 
required  for  the  maximum  possible  improvement  of  the  river  for  open- 
water  navigation,  and  the  local  tittffic  of  the  Alabama  is  not  sufficient 
to  justify  tne  improvement  by  locks  and  dams,  the  adoption  of  a  proj- 
ect and  estimate  along  the  lines  already  submitted  is  recommended, 
as  this  will  not  only  aflFord  relief  to  the  local  traffic,  but  also  enable 
sufficient  data  to  be  collected  to  make  a  safe  prediction  as  to  the  ultimate 
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possible  improvement  and  the  cost  of  securing  the  same,  or  of  any 
lesser  degree  of  improvement  which  the  needs  of  c'x>mmerce  may 
reouire. 

It  is  believed  that  the  interests  of  the  United  States  and  the  com- 
merce on  the  Alabama  River  would  be  best  served  by  providing  for 
the  improvement  of  this  river  under  the  continuing-contract  system, 
and  an  estimate  for  this  is  as  follows,  the  estimate  previously  sub- 
mitted having  been  modified  by  omitting  work  required  above  Mont- 
tromery  and  providing  for  better  dredges  and  commencement  of  active 
operations  with  present  plant  at  once: 

Removing  18,500  cDbic  yards  of  rock $46,250 

Construction  of  jetties  and  other  works  of  regalatiou 150, 000 

Constraction  of  two  hydraulic  dredges  (estimated  to  require  two  years),  at 

$75,000  each '. 150,000 

Operation  of  these  dredges  for  five  years,  at  an  average  cost  of  $16,500  each 

perjrear 166,000 

Operation  of  one  snagboat  for  seven  years 70, 000 

Surveys,  superintendence,  etc 68, 750 

Total 650,000 

For  maintenance  after  seventh  year: 

Operation  of  one  snagboat  per  year $10, 000 

Operation  of  dredging  plant,  per  year 30, 000 

Superintendence  and  contingendee,  including  repairs  to  jetties 10, 000 

Total 50,000 

Of  this  amount  $125,000  should  be  made  available  for  expenditure 
during  fiscal  year  1906  for  plant,  works  of  regulation,  rock  work, 
snagging  operations,  and  dredge  construction,  and  contracts  to  the 
extent  of  $150,000  should  be  authorized  for  the  following  year  for 
completion  of  dredges  and  construction  of  regulating  works.  After 
the  first  two  vears  an  annual  appropriation  of  *75,000  per  year  would 
be  required  for  five  years  to  operate  the  plant  to  its  full  capacity  and 
complete  the  project. 

It  is  believM  that  this  work  will  give  a  6-foot  navigation  at  least 
nine  months  of  the  year  and  afford  ample  facilities  for  the  local  com- 
merce of  the  Alabama  all  the  year  round. 

In  view  of  the  fact  that  detennined  effort  is  being  made  to  obtain 
authority  to  construct  private  dams  for  the  purpose  of  utilizing  the 
water  powers  of  the  Coosa  River,  it  is  recommended  that  a  suflScient 
amount,  estimated  at  150,000,  be  made  available  for  the  thorough  exami- 
nation of  all  proposed  lock  and  dam  sites  by  boring  and  otherwise,  for 
careful  gauge  observations,  for  discharge  measurements,  and  for  col- 
lecting such  other  data  as  may  be  necessary  to  thoroughly  work  out  all 
the  details  of  the  proposed  project,  so  that  even  if  the  improvement  of 
the  Coosa  is  not  undertaken  at  present,  any  private  dams  which  may 
be  authorized  can  be  located  with  reference  to  an  approved  project 
and  constructed  in  harmony  with  the  details  of  this  project.  The  col- 
lection of  this  data  will  be  of  the  greatest  value  to  the  improvement, 
for  it  will  permit  a  more  accurate  revision  of  the  estimate,  with  h  possi- 
ble reduction  in  cost,  and  will  also  provide  for  much  work  of  investiga- 
tion preliminary  to  actual  construction,  which  for  best  results  should 
extend  over  several  year^^.  The  execution  of  this  preliminary  work, 
which  costs  comparatively  little,  will  not  only  permit  a  more  intel- 


Digitized  by  VjOOQIC 


1386   BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

ligent  prosecution  of  the  work  when  undertaken,  but  also  permit 
the  commencement  of  actual  construction  whenever  money  is  made 
available. 

With  reference  to  the  recommendation  made  that  the  improvement 
should  not  be  undertaken  unless  it  was  done  with  a  view  to  comple- 
tion within  less  than  ten  years,  I  believe  that  bv  the  construction  of 
locks  and  dams  at  those  sites  where  power  would  become  immediately 
available  for  sale,  and  the  improvement  therefore  of  immediate  benefit, 
the  limiting  period  of  construction  might  be  somewhat  extended. 
Very  respectfully,  your  obedient  servant, 

J.  B.  Cavanaugh, 

Captain^  Corpse  of  Engineen, 
'  Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U,  S.  A. 


report  of  the  board  of  engineers  for  rivers  and  harbors. 

The  Board  of  Engineers  for  Rivers  and  Harbors, 

WaMiigtmi^  D.  C^.,  January  ^,  1905. 
General:  In  compliance  with  second  indorsement,  Ofllce  Chief  of 
Engineer,  dated  July  12, 1904,  the  Board  of  Engineers  for  Rivers  and 
Harbors  has  the  honor  to  submit  the  following  report  on  the  improve- 
ment of  the  Coosa  and  Alabama  rivers,  of  which  a  survey  was  ordered 
in  the  river  and  harbor  act  of  June  13,  1902,  as  follows: 

Improving  Coosa  River,  Georgia  and  Alabama,  *  *  *  And  the  Secretary  of 
War  shall  cause  a  survey  to  be  made  of  the  Coosa  and  Alabama  rivers  with  a  view  to 
determining  the  advisability  of  securing  six-foot  navigation  in  said  rivers,  and  the 
probable  expense  thereof;  the  said  survey  shall  also  contain  a  report  upon  the  advis- 
ability of  further  prosecuting  the  present  project  for  locks  and  dams  in  the  Coosa 
River.    *    *    * 

The  Board  has  reviewed  the  accompanying  report  of  the  district 
officer  on  the  survey,  his  preliminary  report**  on  the  samesubiect,  with 
the  related  report^  of  the  assistant  engineer,  and  has  considered  the 
indorsements  of  the  division  engineer  thereon.  On  November  14, 
1904,  a  committee  of  the  Board  held  a  duly  advertised  public  hearing 
at  Montgomery,  Ala.,  at  which  interested  parties  appeared  and  sul^ 
mitted  arguments  in  favor  of  the  improvement  of  these  rivers.  An 
inspection  of  a  portion  of  the  Coosa  was  made  on  the  following  day. 

EXISTING  PROJECTS. 

The  original  project  for  the  improvement  of  the  Coosa  River,  under- 
taken b}^  tne  State  of  Alabama  as  early  as  1823,  contemplated  the  open- 
ing of  a  continuous  water  route  of  transportation  from  the  Mississippi 
River  to  the  Atlantic  Ocean,  by  way  of  the  Ohio,  Tennessee,  Coosa, 
Etowah,  Ocmulgee,  and  Altamaha  rivers,  and  canals  from  the  Ten- 
nessee to  the  Coosa  and  from  the  Etowah  to  the  Ocmulgee.  Data  at 
hand  do  not  show  what  was  done  under  this  project,  but  it  is  known 
that  steamboats  have  been  plying  upon  the  upper  Coosa  for  some  forty 
years,  and  that  a  channel  was  partially  cleared  through  the  shoals  in 
the  lower  river,  on  which  flatboats  carrying  cotton  were  floated  down 
to  Mobile  during  high  water. 

o  Not  printed. 
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The  Coosa  River  has,  by  acts  of  Congress  making  appropriations 
therefor,  been  divided  into  two  sections — the  upper  and  the  lower. 
The  upper  section  extends  from  Rome,  Ga.,  to  the  East  Tennessee, 
Virginia  and  Geor^a  Railroad  bridge,  a  distance  of  about  236  miles, 
and  the  lower  section  from  this  bridge  to  Wetumka,  a  distance  of  68 
miles. 

Various  examinations  and  estimates  for  the  improvement  of  the 
upper  section  of  this  river  have  been  made  from  time  to  time,  begin- 
ning in  1870,  upon  which  Congress  has  made  appropriations.  The 
Sroject  as  ntodified  from  time  to  time  now  provides  for  one  lock  and 
am  and  open-river  improvement  from  Rome,  Ga.,  a  distance  of  162 
miles  to  Greensport,  Ala.,  and  a  further  extension  of  the  improvement 
74  miles  downstream  to  the  East  Tennessee,  Virginia  and  Georgia  Rail- 
road bridge  by  8  locks  and  dams.  Ijocks  1,  2,  and  3,  commenced  prior 
to  1890  and  located,  respectively,  0.68  mile,  3.86  miles,  and  5.24  miles 
below  Greensport,  have  oeen  completed.  Lock  No.  4,  which  is  situated 
25.89  miles  below  Greensport,  has  been  under  construction  since  1886, 
but  is  not  completed.  Nothing  has  been  done  at  lock  sites  5,  6,  7,  and 
8.  Locks  1,  2,  and  3  are  40  feet  in  width  and  210  feet  in  length  tn^tween 
miter  sills.  Locks  4  to  8,  which  are  of  a  later  design,  have  projected 
dimensions  of  280  feet  length,  52  feet  width,  and  6  feet  depth  over  the 
miter  sills.  The  total  estimated  cost  of  the  original  and  modified  proj- 
ects in  tiiis  section  of  the  river  is  11,496,107.23.     ♦    *    * 

The  original  project  for  the  lower  section  of  the  river,  adopted  in 
1890  and  modified  m  1892,  contemplates  an  extension  of  the  aforesaid 
slack-water  navigation  between  Greensport  and  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  bridge,  a  still  further  distance  of  68 
miles  to  Wetumka  by  the  construction  of  23  locks  and  dams  of  vary- 
ing lifts  up  to  15  feet,  and  the  removal  of  various  rocks  and  reefs,  so 
as  to  give  a  least  navigable  depth  of  4  feet.  The  proposed  dimensions 
of  the  locks  are  the  same  as  for  the  projected  Locks  4  to  8  in  the  upper 
section,  viz.  280  feet  length,  52  feet  width,  and  6  feet  depth  on  the 
miter  sills.  Under  this  project  the  lowest  lock  in  the  series,  known 
as  Lock  No.  31,  has  been  constructed  excepting  the  dam  and  gates, 
and  the  channel  between  this  lock  and  the  next  proposed  above  has 
been  excavated.    Theestimatedcostof  thisprojectisj5,106,422.   *  *  * 

The  Alabama  River,  formed  by  the  junction  of  the  Coosa  and  Talla- 
poosa rivers  11  miles  below  Wetumka,  constitutes  a  312-mile  link  in  a 
waterway  of  815  miles  from  the  Oostenaula  and  Coosawattee  rivera, 
Greorgia,  to  the  Gulf  of  Mexico.  The  original  project  for  this  river 
contemplated  a  channel  depth  of  4  feet  and  a  width  of  200  feet,  which 
was  to  be  secui*ed  by  the  removal  of  snags,  logs,  and  other  obstruc- 
tions by  constructing  regulating  works  and  by  dredging;  all  at  an 
estimated  cost  of  $229,741.  There  has  been  expended  on  this  project 
$185,000.  The  original  project  was  modified  in  1891  to  provide  for  a 
6- foot  navigation,  which  was  to  be  secured  in  the  same  general  way  as 
contemplated  in  the  original  project,  at  an  estimated  cost  of  $386,251, 
provided,  however,  that  at  least  $100,000  should  be  appropriated  annu- 
ally and  $10,000  a  year  thereafter  for  maintenance.  There  had  been 
expended  on  this  project  to  June  30,  1904,  $225,552.67.  The  appro- 
priations have  not  been  sufficent  to  carry  on  the  improvement  to 
the  best  advantage,  and  during  the  last  few  years  the  channel  has  dete- 
riorated.    It  is  stated  in  the  Annual  Report  of  the  Chief  of  Engi- 


Digitized  by  VjOOQIC 


1388       REPORT    OF   THK    CHIEF   OF    ENGINEERS,   U.  8.   ARMT. 

neers  for  1904  that  the  maximum  draft  that  could  be  carried  to 
Montgomery,  Ala.,  wan  less  than  3  feet  in  the  low- water  season. 

COMMKRCE. 

The  commerce  of  these  streams  is  reported  as  follows: 
Coosa  River  J  between  Rome  and  the  East  Tennessee  ^  Virginia  and  (Georgia  Railroad  bridge. 


Year. 


Tons. 


Value. 


1894... 
1895 .. . 
1896... 
1897... 
1888 .. . 
1899  — 
1900«.. 
1901  b. . 
1908  C. 


150.878 
86.545 
54,613 


50.518 
83,776 
36,640 
77,760 


91,620.000 
1.600,000 
1. 800.000 
2,0F>O.000 
2,0OC,O00 
2.778,«0 
2,000,000 
1.800,000 
1,975,648 


a  And  12.000,000  feet  log  rafts,  valued  at  160,000. 
b  And  3,000,000  feet  log  raf t>i,  valued  at  $15,000. 
0  And  3,500,000  feet  log  rafts,  valued  at  117,500. 

Three  steamboats  navif^ated  this  part  of  the  river  in  1903,  beinf?  from  54  to  151 
registered  tons,  draft  light,  12  tol8  incnes;  loaded,  36  to  52  inches.  One  of  these  vessels 
plied  between  Rome  and  Gadsden  and  Locks  1,  2,  and  3,  and  one  between  Garters, 
Cfa.,  and  Gadsden.    The  route  of  the  other  boat  is  not  stated. 

Qxisa  River,  betioeeen  the  East  Tennessee,  ]'irginia   and  Georgia  railroad  bridge  and 

Wetumka. 

The  only  commerce  possible  on  this  part  of  the  Coosa  River  is  the  rafting  of  saw- 
logs  and  square  timber  during  the  season  when  the  river  is  about  12  feet  Bhove  low 
water,  but  no  reliable  estimate  of  this  commerce  has  been  reported. 


ALABAMA  RIVER. 

Year. 

Tors. 

Value. 

isg6a 

71,072 
96.536 
97,176 
76,529 
86,567 
119,6S4 
114.087 
145.448 
133.492 

$6,400,000 
8,820,000 
8  400  000 

1897a 

1898a 

1899  b 

6,887,610 
7,701.030 
8.375  OOO 

1900  0        

1901  d 

1902 

8,375.000 

1903 

13,680,000 
13,317,000 

1904              ...             

a  No  record  of  logs  and  timber, 

b  And  logs  and  timber  valued  at  92,500,000. 


<*  And  lugs  and  timber  valued  at  13,000.000. 
d  And  logs  and  timber  valued  at  93,500,000. 


Six  steamboats  navigated  the  river  in  1903,  being  from  209  to  320  resristered  tons; 
draft,  light,  10  to  30  inches;  loaded,  3  to  6  feet.  One  of  these  boats  plied  between 
Mobile  and  Montgomery,  and  live  between  Mobile  and  Selma. 

Very  large  quantities  of  sawn  and  hewn  timber,  saw  logs,  cord  wood, 
etc.,  consisting  of  j^ellow  pine,  sycamore,  cottonwood,  poplar,  and  ash, 
are  barged  and  rafted  down  this  stream  to  Mobile,  Ala.,  but  the  amount 
of  this  business  can  not  be  accurately  stated,  as  the  statistics  of  the 
port  of  Mobile  combine  the  receipts  from  this  stream  with  those  from 
the  Tombigbee  and  other  streams  tributary  to  that  port. 

In  general  the  commerce  of  the  Coosa  and  Alabama  rivers  consists 
principally  of  cotton,  cotton  seed,  fertilizer,  grain,  lumber,  shingles, 
staves,  naval  stores,  and  general  merchandise.    The  completed  improve- 


Digitized  by  VjOOQIC 


APPENDIX   Q — REPORT   OF    CAPTAIN    CAVANAUGIf.  1389 

ment  was  expected  to  induce  the  transportation  by  water  of  large  quan- 
tities of  coal,  iron,  and  agricultural  and  manufactured  products  from 
the  Coosa  Valley,  the  total  production  of  which  in  1891)  was  estimated 
by  the  district  officer  at  that  time  as  having  a  valuation  of  $14,180,300. 

INVESTIGATIONS  GALLED  FOR  IN  THE   RIVER  AND   HARBOR  ACT  OF 

JUNE  13,  1902. 

The  questions  now  under  consideration  are,  first,  the  advisability  of 
securing  6-foot  navigation  in  the  Coosa  and  Alabama  rivei-s  and  the 
probable  expense  thereof,  and  second,  the  advisability  of  further 
prosecuting  the  present  project  for  locks  and  dams  in  the  (3oosa  River. 
Based  on  a  survey  of  tne  Coosa  River  from  Wetumka  to  Lock  4, 
and  on  a  reconnaisance  of  (he  Coosa  from  Wetumka  to  its  junction 
widi  the  Tallapoosa,  and  of  the  Alabama  from  this  point  to  its  mouth, 
the  district  oflicer  submits  a  report  and  tentative  project  for  securing 
a  6<£oot  navigation  on  these  streams  from  Uadsden,  Ala.,  to  the  mouth 
of  the  Alabama  River.  The  project  for  the  Coosa  between  Wetumka 
and  Lock  4  provides  for  the  construction  of  15  locks  and  dams,  the 
completion  of  Lock  4  and  Dam  (now  numbered)  31,  together  with  the 
necessary  excavation  to  provide  a  channel  between  the  locks  not  less 
than  7  feet  deep  and  150  feet  wide  on  the  bottom.  This  project,  by  a 
rearrangement  of  the  pools  and  an  increase  in  lift  of  the  locks  where 
the  banks  will  permit,  reduces  the  number  of  locks  required  under  the 

f^resent  project  by  11 ;  the  channel  between  the  locks  has  been  increased 
rom  100  feet  wide  by  4  feet  deep  to  150  feet  wide  by  7  feet  deep; 
the  width  of  the  locks  has  been  increased  from  52  to  56  feet.  The 
estimated  cost  of  this  project  is  $8,960,706. 

The  report  also  includes  an  estimate  of  cost  of  extending  the  6-foot 
navigation  from  Lock  4  to  Gadsden,  Ala.,  as  this  would  Im  necessary 
to  secure  the  maximum  benefits  from  the  improvement.  This  w6uld 
require  the  enlargement  of  Locks  1,  2,  and  3,  and  the  elevation  of 
dams  at  Locks  1,  2,  3,  and  4,  and  extensive  channel  work,  or  in  lieu  of 
enlarging  Lock  3  and  of  much  of  the  channel  work,  a  new  Lock  3  at 
Lonnergans  reef,  and  a  canal  from  this  lock  to  the  upper  pool  of  the 
present  Lock  3.  The  cost  of  this  extension  is  estimated  at  $1,064,000, 
which  makes  a  total  for  the  Coosa  River  above  Wetumka  of  $10,024,706. 

The  district  oflScer  expresses  the  opihion  that  it  is  entirely  feasible 
to  secure  a  6-foot  navigation  from  Wetumka  to  Gadsden  at  these  fig- 
ures, and  that  it  is  advisable,  provided  appropriations  are  sufficiently 
liberal  to  permit  the  work  to  be  carried  on  economically^  and  advanta- 
geously so  as  to  complete  it  within  ten  3'ears. 

The  project  proposed  by  the  district  officer  for  the  Alabama  River 
is  to  secure  6  feet  depth  by  dredging,  combined  with  works  of  regula- 
tion, the  Government  providing  its  own  dredge. 

The  portion  of  the  Coosa  and  Alabama  rivers  between  Wetumka 
and  Montgomery  was  not  covered  by  a  survey,  and  the  amount  of  fall 
is  not  known.  The  district  officer  tKinks  it  may  be  necessary  to  con- 
struct a  lock  of  low  lift  below  the  mouth  of  the  Tallapoosa  River,  and 
the  estimated  cost  of  such  lock  is  included  in  the  estimate  for  the  Ala- 
bama River,  which  estimate  amounts  to  $1,000,000,  and  $55,000  per 
annum  for  maintenance.  As  in  the  case  of  the  Coosa,  the  district  offi- 
cer expresses  the  opinion  that  the  improvement  for  a  6-foot  navigation 
in  the  Alabama  River  is  advisable  provided  sufficiently  liberal  appro- 
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priations  are  made  to  complete  the  improvement  within  ten  jeai-s,  but 
unless  this  can  be  done,  it  is  not  considered  advisable,  and  any  small 
appropriations  should  be  applied  to  the  Alabama  River  below  Mont- 
gomery.  The  district  oflScer  states  further  that  the  expenditure  of 
small  appropriations  on  the  section  between  Wetumka  and  Lock  4, 
where  practically  no  benefit  can  be  derived  from  the  improvement 
prior  to  its  completion  as  a  whole,  is  a  waste  of  public  f uncfs. 

With  respect  to  the  second  question  specified  m  the  act,  the  district 
officer  expresses  the  opinion  that  it  is  notconsidered  advisable  to  prose- 
cute the  present  adopted  project  for  locks  and  dams  in  the  Coosa  River 
further  than  to  complete  Lock  4  and  construct  a  dam  at  Lock  site  5. 
In  this  opinion  the  division  engineer  concurs. 

With  regard  to  the  improvement  of  the  Coosa  and  Alabama  rivers, 
with  a  view  to  securing  6-foot  navigation,  the  division  engineer  states 
that  there  is  nothing  to  show  that  if  the  Alabama  River  were  improved 
to  a  navigable  depth  of  6  feet  the  commerce  originating  on  the  river 
would  be  greatly  increased  or  freight  rates  materially  reduced;  that 
the  facts  presented  do  not  justify  the  expenditure  of  anything  like  the 
sums  represented  in  the  estimates,  and  that  he  does  not  consider  the 
improvement  of  the  Coosa  and  Alabama  rivers  to  secure  6-foot  navi- 
gation as  worthy  of  being  undertaken  by  the  General  Government  at 
the  present  time. 

In  an  additional  report,®  dated  November  22, 1904,  the  district  officer 
states  that  as  a  result  of  observations  recently  taken  during  an  extreme 
low  stage  to  determine  the  low- water  discharge  of  the  Alabama  River, 
it  developed  that  the  minimum  discharge  is  only  about  2,180  cubic  feet 
per  second,  instead  of  5,000  cubic  feet,  as  reported  heretofore,  and 
that  in  view  of  this  fact  the  estimated  period  over  which  a  6-foot  navi- 
gation could  be  maintained  on  the  Alabama  River  is  undoubtedly  too 
long,  and  that  the  improvement  which  will  result  from  the  work  cov- 
ered by  the  estimate  submitted  will  fall  short  of  that  stated  in  his 
report.  He  therefore  modified  his  proposed  project  for  the  Alabama 
River,  as  an  independent  improvement,  by  omitting  the  work  above 
Montgomery,  and  providing  for  better  dredges.  His  modified  esti- 
mate for  the  Alabama  River  is  $650,000,  to  be  expended  in  seven 
years,  and  f50,000  per  annum  for  maintenance  thereafter. 

The  general  plan  of  improvement  proposed  by  the  district  officer 
provides  practically  for  the  improvement  of  the  Coosa  River  by  locks 
and  dams  from  Greensport  to  Wetumka,  giving  6-foot  navigation, 
and  the  extension  of  this  navi^ble  depth  through  the  Alabama  River 
to  Mobile  by  works  of  regulation  and  dredging.  As  stated  by  the  dis- 
trict officer  the  practical  value  of  any  improvement  of  the  Coosa  River, 
from  Gtidsden  to  Wetumka,  depends  upon  the  existence  of  an  improved 
channel  in  the  Coosa  and  Alabama  rivers,  from  Wetumka  to  the  mouth 
of  the  Alabama  River,  which  will  afford  facilities  equal  to  or  better 
than  those  above  Wetumka,  so  that  the  route  from  Gadsden  to  the  sea- 
board at  Mobile  may  be  complete.  On  the  other  hand,  the  value  of 
an  improved  channel  in  the  Alabama  River  will  l>e  dependent  to  a 

f greater  or  less  extent  upon  the  improvement  of  the  Coosa  River  in  its 
ower  reach.  The  estimated  cost  of  providing  a  6-foot  navigation  in 
the  Coosa  River,  $10,024,706,  while  reasonable,  considering  the  amount 
of  work  to  be  done,  is,  in  the  opinion  of  the  Board,  in  excess  of  the 
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value  of  the  probable  benefits,  as  all  the  commerce  on  the  lower  stretch 
of  the  river  is  prospective  in  character. 

As  to  the  Alabama  River  the  district  officer  in  a  late  report  estimates  ^ 
that,  based  on  recent  low-water  measurements  of  discharge,  the  period 
during  which  6-foot  navigation  can  be  secured,  by  dredging  and  reg'u- 
lation  works  is  nine  months  per  year,  instead  of  ten  months  as  origi- 
nally stated.  In  view  of  the  experience  already  had  in  snagging  and 
works  of  regulation,  the  Board  is  of  the  opinion  that  a  6-foot  naviga- 
tion in  the  Alabama  River  can  not  be  secured  for  even  this  period  each 
year  without  resort  to  canalization.  While  no  estimate  of  cost  of  the 
necessary  locks  and  dams  is  given,  the  Board  concurs  with  the  district 
oflBcer  in  the  opinion  that  the  cost  of  canalization  will  be  in  excess  of 
the  probable  benefits  to  commence. 

CONCLUSIONS. 

For  these  reasons  the  Board  believes  that  the  improvement  of  the 
Coosa  River,  with  a  view  to  securing  6-foot  navigation,  is  not  worthy 
of  being  undertaken  by  the  General  Government  at  this  time,  and 
that  it  is  not  advisable  to  further  prosecute  the  present  project  for 
locks  and  dams  in  this  river.  The  dam  at  Lock  4  should  be  placed  in 
a  permanent  and  satisfactory  condition  with  a  view  to  the  utilization 
of  the  improvement  from  Rome  to  this  point.  The  cost  of  completing 
the  dam  at  Liock  4,  together  with  the  fore  bay  of  the  lock,  is  esti- 
mated by  the  district  officer  at  $108,500.  The  Board  is  of  the  opinion 
that  the  construction  of  the  fore  bay  should  be  omitted  and  the  dam 
completed  with  suitable  abutment  on  the  left  bank  of  the  river,  at  a  cost 
which  should  be  considerably  less  than  the  estimate  for  completion 
with  the  fore  bay  of  the  lock. 

The  Board  also  believes  that  the  improvement  of  the  Alabama  River 
should  be  limited  to  the  removal  of  snags  and  other  obstructions  and 
such  construction  and  maintenance  of  works  of  regulation  as  may  be 
practicable  with  a  total  expenditure  of  $26,000  annually. 

Respectfully  submitted. 

D.  W.  LOCKWOOD, 

Lieut.  CoL^  Oorm  of  Engineers, 

R.  L.  Bloxie, 
Lieut.  Col,^  Corps  of  Engineers, 
Charles  W.  Kutz, 
Captain,^  Corps  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chitff  of  Engineers^  TJ,  S,  A, 
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APPENDIX  R. 


IMPROVEMENT   OF   RIVERS  AND  HARBORS   IN    WESTERN  ALABAMA 
AND  EASTERN  MISSISSIPPI. 


REPORT  OF  MAJ.  W.  E.  CRAIGIuLL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVISMENTB. 


1.  Harbor  at  Mobile,  Alabama. 

2.  Mobile  Bar,  Alal^ma. 

3.  Black  Warrior,  Warrior,  and  Tombig- 

bee  rivers,  Alabama  and  Miseiasippi. 

4.  Operating  and  care  of  locks  and  dams 

on  Black  Warrior  River,  Alabama, 
o.  PaBcagonla  River,  Mississippi. 

6.  Pascagonia,   Leaf,    and    Chickasabay 

rivers,  Misnissippi. 

7.  Horn  Island  Pass,  Mississippi. 


8.  Harbor  at  Biloxi,  Mississippi. 

9.  Channel  from  Gulfport  to  Snip  Island 

Harbor,  Mississippi. 

10.  Pearl  River  below  Kockport,  Missis- 

sippi. 

11.  Pearl  River  between  Edinburg  and 

Jackson,  Mississippi. 

12.  Removing   sunken   vessels  or  craft 

obstructing  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

M(Me  Ala.,  July  18, 1906. 
General.:  I  have  the  honor  to  forward  herewith  annual  report  for 
the  fiscal  year  ending  June  30,  1905,  for  the  works  of  rivers  and  har- 
bors under  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  E.  Craiohill, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U,  8.  A. 


R  I. 

IMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALABAMA 

Accounts  of  earlier  improvements  at  this  locality  are  contained  in 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1896,  page  1425; 
1900,  page  2161,  and  1903,  page  1237. 

Under  date  of  June  7,  1904,  an  allotment  of  $50,000  was  made  from 
the  emergency  river  and  harbor  act  of  April  28, 1904,  for  the  purpose 
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of  maintaining  the  ship  channel  in  Mobile  Harbor.  Of  this  amount 
$47,500  was  allotted  for  dredging  work  and  $2,600  for  the  work  of 
removing  sunken  obstinictions  from  the  channel. 

During  the  past  fiscal  year  available  funds  have  been  applied  to  the 
following  operations: 

(1)  The  maintenance  of  a  23-foot  channel  in  Mobile  River  and  Bay. 

(2)  The  removal  of  sunken  logs  and  similar  obstructions  from  the 
channel  in  Mobile  Harbor. 

(3)  Survey  work  and  contingent  operations. 

(1)  THE  MAINTENANCE  OF  A   23-FOOT  CHANNEL  IN   MOBILE  RTVER  AND 

BAY. 

The  last  general  contract  for  the  formation  of  a  23-foot  channel  in 
Mobile  Harbor  was  completed  on  November  11,  1903.  Portions  of 
the  channel  obtained  under  this  contract  subsequently  shoaled,  and 
with  funds  allotted  from  the  emergency  river  and  harbor  act  of  April 
28,  1904,  a  contract  was  entered  into  with  Mr.  Rittenhouse  Moore,  of 
MobUe,  Ala.,  under  date  of  November  12,  1904,  for  maintenance 
dredging  in  the  Mobibe  Harbor  ship  channel.  This  contract  was 
approved  by  the  Chief  of  Engineers  on  December  3,  1904,  and  opera- 
tions under  it  were  commenced  on  January  6,  1905.  Under  the  spec- 
ifications governing  this  work  the  contract  was  to  have  been  completed 
on  or  before  May  6,  1905,  but  delays  having  occurred  in  the  prosecu- 
tion of  the  work,  an  extension  of  the  time  limit  was  granted  the  con- 
tractor, and  operations  were  not  finally  completed  until  June  6,  1905. 
Under  this  contract  a  total  of  498,739  cubic  yards  of  material,  scow 
measurement,  were  removed  from  the  channel,  and  cuts  about  55  feet 
wide,  with  a  least  depth  of  23  feet,  and  with  an  aggregate  length  of 
43,798  feet,  were  formed  in  Mobile  Bay  between  light-house  beacons 
8A  and  4,  12,  and  lOA,  and  in  Mobile  River  above  One-Mile  Creek. 
This  work  resulted  in  the  removal  of  such  shoals  as  were  most  trou- 
blesome to  navigation  and  placed  the  ship  channel  in  fair  condition 
for  use. 

The  total  amount  expended  during  the  year  on  maintenance  dredg- 
ing work  was  $47,323.94. 

The  minimum  depth  in  the  ship  channel  on  June  30, 1905,  was  about 
22  feet. 

(2)  THE   REMOVAL  OF  SUNKEN   LOGS  AND   SIMILAR  OBSTRUCTIONS   FROM 

THE   CHANNEL  IN   MOBILE   HARBOR. 

In  December,  1904,  the  snag  boat  Blaeh  Warrior  was  engaged  in 
removing  sunken  trees,  logs,  and  timbers  from  the  channel  of  Mobile 
River  below  Choctaw  Point,  while  between  March  1  and  June  30, 1905, 
the  snag  boat  Demopolis  was  engaged  in  similar  work  in  Mobile  Kiver. 
As  a  result  of  these  operations  the  channel  has  been  kept  free  from 
dangerous  obstructions.  The  cost  of,  this  work  during  the  year, 
including  repairs  to  the  United  States  plant  engaged  on  these  opei'a- 
tions,  amounted  to  $4,241.85,  of  which  amount  $2,500  was  allotted 
from  the  emergency  river  and  harbor  act  of  April  28,  1904. 
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(3)    SURVEY  WORK  AND  CONTINGENT  OPERATIONS. 

Examinations  and  surveys  of  portions  of  the  ship  channel  have  been 
made  during  the  year.  The  harbor-line  survey  for  the  port  of  Mobile 
was  completed,  repairs  have  been  made  to  working  plant,  and  office 
records  have  been  compiled.^  The  total  cost  of  these  operations  dur- 
ing the  year  has  amounted  to  110,766.79. 

GENERAL. 

The  river  and  harbor  act  of  March  3, 1905^  carried  an  appropriation 
of  $200,000  for  the  improvement  and  mamtenance  of  the  Mobile 
Harbor  ship  channel,  and  ordere<l  a  survey  for  the  purpose  of  com- 
piling an  estimate  of  the  cost  of  deepening  the  existing  channel  to  27 
feet  at  mean  low  water. 

In  accordance  with  the  approved  project  for  the  expenditure  of 
available  funds,  the  sum  of  14:0,000  has  beea.  allotted  to  the  work  of 
improvement,  $147,600  to  maintenance  dredging,  $10,000  to  the  work 
of  removing  sunken  obstructions  from  the  cnannel,  and  $2,500  to  the 
cost  of  making  the  required  survey.  In  conformity  with  this  project, 
bids  were  requested  under  public  advertisement  dated  June  16,  1905, 
for  the  performance  of  mamtenance  dredging  work  to  the  extent  of 
about  $50,000  in  Mobile  Bay  below  light-house  beacon  14.  It  is 
expected  to  commence  this  work  early  in  the  coming  fiscal  year.  The 
balance  of  available  funds  will  be  applied  to  works  of  improvement 
and  maintenance,  as  the  need  of  such  work  becomes  apparent. 

Money  statements, 

GBNBRAL  IMPBOVBMKNT. 

July  1,  1904,  balance  unexpended $60,921.33 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .  190, 000. 00 
From  salefl  of  Government  property 8.50 


250, 929.  83 
Jane  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10,766.  79 

For  maintenance  of  improvement 47, 323. 94 

58,090.73 


July  1,  1905,  balance  unexpended 192,839.10 

July  1,  1905,  outstanding  liabilities 1,100.00 


July  1,  1905,  balance  available 191,739.10 


Amount  (estimated)  required  for  completion  of  existing  project 1 . . .  560, 000. 00 


Amount  that  can  .be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement 75, 000. 00 

Submitted  in   compliance  with  reouirements  of    sundry  civil    act  of 
,    June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


375, 000. 00 


Digitized  by  VjOOQIC 


1396      BEPOBT   OF   THE    CHIEF   OF   ENOIIfSEBS,  U.  8.    ABMY. 

BSMOVINO  OBCrrRUCnONB. 

July  1,  1904,  balance  unexpended $3,868.31 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 10, 000. 00 

13,868,31 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement ^ 4, 241 .  85 

July  1,  1905,  balance  unexpended 9,626.46 

July  1,  1905,  outstanding  liabilities 600.00 

July  1,  1905,  balance  available 9,026.46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  bidance 
unexpended  July  1, 1906 12,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

May  20,  1826 $10,000.00 

March  2,  1829 20,000.00 

June24,  1834 10,000.00 

March  3,  1835 17,997.60 

March  3,  1837. 50,000.00 

July  7,  1838 50,000.00 

AugU8t3,  1852 50,000.00 

$207,997.60 

March  3, 1857  (relief  claim) 20,833.00 

July  11,  1870 60,000.00 

March  3,  1871 50,000.00 

June  10,  1872 75,000.00 

March  3,  1873 100,000.00 

June  23,  1874 100,000.00 

March  3,  1875 26,000.00 

401,000.00 

June  18,  1878  (survey) 10,000.00 

March  3,  1879 100,000.00 

June  14,  1880 125,000.00 

March  3,  1881 100,000.00 

August  2,  1882 : 125,000.00 

July  3,  1884 200,000.00 

AugustO,  1886 90,000.00 

760,000.00 

August  11,  1888 250,000.00 

September  19,  1890 360,000.00 

July  13,  1892 212,500.00 

March  3,  1893 , 500,000.00 

August  18,  1894 390,000.00 

March  2,  1895 291,300.00 

March  16,  1896 160,000.00 

June  3,  1896  (maintenance) 60,000.00 

June4,  1897  (maintenance) 25,000.00 

July  1,  1898  (maintenance) 30,000.00 

2,288,800.00 

March  3,  1899 100,000.00 

June  6,  1900 500,000.00 

June  13,  1902 250,000.00 

March  3,  1903 200,000.00 

March  3,  1905 200,000.00 

1,250,000.00 

April  28,  1904  ^maintenance;  allotment) 60,000.00 

June  30,  1905,  trom  sales  of  Government  property 1,025.60 

Total 4,949,666.10 
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COMMSBOIAL  8TATI8TICB. 

Statigtics  furnished  by  the  United  States  custom-house,  MobUe,  Ala,,  showing  the  butiness 
of  the  port  of  Mobile  for  the  calendar  year  mding  December  SI,  1904, 

Exports $16,782,988.00 

Imports  (valuation  at  point  of  shipment) 4, 378, 767. 00 

Total 21,161,750.00 

Customs  receipts  from  all  soarceB 68, 086. 76 

Vessels  entered  and  cleared,  1904, 


Trade. 

Entered. 

Cleared. 

Nnmber. 

Tons,  a 

Number. 

Tons,  a 

Foreign - 

708 
128 

678,677 
194,666 

787 
162 

596,868 
197,000 

CoantwlBe 

Total 

826 

773,188 

889 

798,868 

a  Registered  net  tona 
Foreign  commerce. 

The  following  statement  concerning  the  foreign  commerce  of  the  port  of  Mobile 
for  the  calendar  year  ending  December  31,  1904,  has  been  compiled  from  the  records 
of  the  United  States  custom-house  and  from  the  reports  of  shippers,  consignees,  and 
carriers: 

EXPORTS. 


Articles. 

Quantity. 

Value. 

Articles. 

Quantity. 

Value. 

Breadstuib 

Tom. 
56,059 
10,944 
85,380 
10,462 
228,675 
192.666 
96,677 

$2,082,150 
86,320 

Liye  stock 

TlfM. 

2,801 
5,666 
19,284 
62,326 

1888,686 
127,819 
116,261 

Coal  and  coke 

Naval  stores 

Cotton  and  cotton  products. 

7,549,780 
1,402,740 
2,066,580 
1,667,662 
986,771 

Staves 

Hog  products \ 

Miscellaneous 

528,264 

Total 

Timber 

711,789 

16. 782, 963 

Manufactured  goods 

IMPORTS. 


Cocoanuts . . 
Sisal  graas.. 
Hardwood. 
Sulphur  ore 


106,159 

12,668,986 

3,726 

124,200 

16,889 

2,862,680 

4,015 

80,800 

7,685 

21,760 

Manganese  ore. 
Creosote  oil ... . 
Miscellaneous  . 

Total 


19,841  ,        «120.520 

1,795  I  18,393 

29,968  ,         299,677 


189,978  .   a  6, 181, 466 


a  Valuation  at  point  of  receipt. 

Banker  coal  famished  ontward-bound  steamships,  208,880  tons,  valued  at  $626, 140. 

The  following  lines  of  steamships  operate  between  Mobile,  Ala.,  and  foreign  ports: 
United  Fruit  Company,  Central  Amencan  ports;  Orr-Laubenheimer  Steamship  Com- 
pany, Central  American  ports;  Camors-McConnell  Steamship  Company,  Central 
American  ports;  John  B.  Cefalu  &  Co.,  Central  American  ports;  Thacker  Brothers, 
Central  American  ports;  Munson  Line,  Cuban  ports;  Atlantic  and  Mexican  Gulf 
Steamship  Company,  Mexican  ports;  Benemelis  Line,  Mexican  ports;  Elder-Demp- 
ster Compan^r,  United  Kingdom  and  Continent;  Percy  Line,  Cuban  ports. 

The  following  lines  of  steamships  operate  between  Mobile,  Ala.,  and  coastwise 
ports:  Mallor^  Line,  Brunswick,  Ga.,  and  New  York;  Pensacola,  St.  Andrews  and 
Golf  Steamship  Company,  Florida  ix>rts;  McKay  Steamship  Line,  Tampa,  Fla. 
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Cocutwise  commerce  for  the  calendar  year  1904. 


AKRIVINQ. 


Articles. 


I 
Quantity.!     Value. 


Phosphate 

Anthracite  coal 

Dynamite  and  powder 

Cord  wood 

Nayal  stores 

Staves 


I 


T\mt. 

12,300 
1,450 
SOO 
7,872 
6,700 

20,800 


$104,500  , 
8,700 
28,200  , 
18,450  I 
253,000 
160.000 


Articles. 


Quantity. 


Fish  and  oysters 

Merchandise,  general 
Cement 

Total 


Ton; 
11,520 
61,641 
«,584 


126,117 


Value. 


S514,S9S 
4,768.775 

28.275 


5,8M.291 


DEPARTING. 


Cotton 

Lumber 

CrosB-ties , 

Grain  and  hay 
Timber , 


14,468 
24,670 
4,958 
16,045 
10,638 


$3,181,806 
426,210 
21,674 
400,595 


Rosin I       6,200 

Miscellaneous I     28,300 

Total I    104,174 


tlSO.OOO 
8,898.661 


7.668.907 


In  addition  to  the  above,  water  shipments  to  and  from  Alabama  and  Tombigbee  river 
points,  consisting  of  cotton,  cottonseed,  logs,  provisions,  feed,  machinery,  fann  supplies, 
and'manufactured  goods,  amounted  in  1904  to  650,000  tons,  valued  at  $13,000,000. 


OomparaHve  statement  of  the  number  and  draft  of  vessels  pasting  up  and  down  ike  dredged 
channel  for  the  calendar  years  ending  December  SI,  190S  and  1904- 

[Compiled  from  the  books  of  the  harbormaster  at  Mobile,  Ala.] 


Draft. 

Up. 

Down. 

Up.        1      Down. 

1903.    1904. 

1903. 

1904. 

1933. 

1904. 

1908.  1  IVH. 

Less  than  13  feet 

484  1    S81 

806 

280 
82 
63 
42 
26 
87 
38 
27 
25 
17 
27 

87 
14 
8 
4 

44 

16 
11 
4 

4 
2 

1 
6 

12 
6 
9 

10 
6 

13  to  14  feet 

107 
77 
28 

108 
83 
fi7 

109 
82 
46 
26 
25 
84 
28 
17 
35 
17 

14  to  16  feet 

5 

16  to  16  feet 

^ 

16  to  17  feet 

11        16 
3  ,        9 
6  1        6 
1          4 
6          4 
1          2 
1    

H 

17  to  18  feet 

2 

1 
3 
2 

1 

...... 

...... 

g 

18tol9feet 

3 

19  to  20  feet 

14 
IS 
10 

7 

20  to  21  feet 

21  to  22  feet 

22  to  23  feet 

Total 

725  I    663 

725 

663 

72 

76 

72 

76 

Schooners. 

Total. 

Draft. 

Up. 

Down. 

Up. 

Down. 

1903. 

1904. 

1908. 

1904. 

1908.  1 1904. 

1903.    1904. 

Less  than  13  feet 

120 

1    in        f» 

ir» 

641  i    696 
124  ;     119 
86        97 
32  '      Ri 

895 
129 
112 
52 
SO 
31 
48 
34 
26 

880 
108 

13  to  14  feet 

3  '        1  1      18  1      21 
1            3  1       1ft  1       !K 

14  to  15  feet 

100 

1 6  to  16  feet 

3 

13 
7 
8 

•—2 

63 

16  to  1 7  fee  t 

2          2 

3 

1 
2 

13 
6 

8 

4 
9 
2 

1 

17 
9 
6 

4 
6 
2 

1 

40 

17  to  18  feet 

48 

18  to  19  feet 

i  1 

41 

19  to  20  feet 

43 

20  to  21  feet 

1           2 

SK 

21  to  22  feet • 

46          27 

22  to  28  feet 

1 

28  f        ^ 

Total 

128  1     179 

128  ■     179 

926 

918 

926 

918 

1 
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R    2. 

IMPROVEMENT  OF  MOBILE  BAR,  -ALABAMA. 

This  work  was  first  provided  for  in  the  river  and  harbor  act  of  June 

13. 1902,  and  originally  formed  a  part  of  the  project  for  improving 
harbor  at  Mobile,  Ala.  The  river  and  harbor  act  of  March  3,  1905, 
however,  made  a  separate  project  of  the  Mobile  bar  work  and  increased 
the  limit  of  cost  of  this  improvement  from  $91,250  to  $100,000. 

An  account  of  the  work  accomplished  at  this  locality  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1904,  is  containea  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  pa^e  1805. 

At  the  beginning  of  the  past  fiscal  year  dred^ng  operations  on 
Mobile  bar  were  in  progress  under  a  contract  witn  Mr.  Rittenhouse 
Moore  of  Mobile,  Ala.,  dated  August  22,  1$K)3,  and  approved  October 

20. 1903.  Work  under  this  contract  was  in  process  until  July  20, 
1904^  when  operations  thereunder  were  completea.  Between  July  1. 
and  20,  1904,  the  material  removed  from  the  Mobile  bar  channel 
amounted  to  43,697  cubic  yards,  bin  measurement,  making  a  total  of 
144,130  cubic  yards  removed  under  this  contract.  The  pnce  paid  was 
30  cents  per  cubic  yard,  bin  measurement.  This  work  resulted  in  the 
formation  of  a  channel  with  a  least  depth  of  27  feet,  and  with  a  width 
of  about  225  or  250  feet  through  Mobile  bar.  Tne  bar  has  a  total 
len^h  between  the  30  foot  curves  of  depth,  of  about  3,500  feet. 

Since  the  completion  of  work  under  the  above  contract  the  channel 
has  shoaled  somewhat,  and  on  June  80, 1905,  there  was  a  least  depth 
of  about  25i  feet  on  the  light-house  range  through  the  dredged  cut. 

On  June  15, 1905,  proposals  for  deepening  and  widening  the  existing 
channel  through  Mobile  bar,  to  its  projected  dimensions,  30  feet  deep 
and  300  feet  wide,  were  opened.  Only  one  bid,  that  of  the  Southern 
Dredging  Company,  of  Mobile,  Ala.,  at  the  price  of  30  cents  per  cubic 
vard,  bin  measurement,  was  received.  The  acceptance  of  this  bid  has 
been  authorized. 

During  the  coming  fiscal  year  it  is  proposed  to  apply  the  appropria- 
tion of  150,000  carried  by  the  river  and  harbor  act  of  March  3,  1905, 
for  this  improvement  to  the  work  of  maintaining  the  existing  cut  and 
deepening  the  channel  to  the  projected  depth  of  30  feet  over  a  portion 
of  the  width.  The  work  of  maintenance  is  estimated  to  cost  about 
125,000. 

During  the  past  fiscal  year  expenditures  amounted  to  $23,585.49  for 
dredging  and  contins^ent  expenses,  and  about  one-third  of  tne  work  to 
be  accomplished  at  this  locality  has  been  completed. 

As  stated  in  the  Annual  Report  for  1903,  the  effective  maintenance 
of  the  channel  through  Mobile  bar  can  only  be  accomplished  with 
Government  plant.  It  is  therefore  recommended  that,  in  future  appro- 
priations for  this  locality  and  for  the  other  sea  bars  in  this  district, 
provision  be  made  for  the  construction  of  a  small  sea-going  hydraulic 
dredge,  for  the  performance  of  such  work. 

For  commercial  statistics,  see  report  on  harbor  at  Mobile,  Ala., 
foreign  and  coastwise  commerce. 
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Money  statement, 

July  1,  1904,  balance  unexpended 126,592.09 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .    50, 000. 00 

76,592.09 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      23,685.49 

July  1,  1905,  balance  unexpended 53, 006. 60 

July  1,  1905,  outstanding  habilities 50. 00 

July  1.  1905,  balance  available 52,956.60 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 30, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


55,000.00 


APPROPRIATIONS. 

June  13,  1902 $50,000 

March  3,  1905 50,000 

Total 100,000 


R  3. 

IMPROVEMENT  OF  BLACK  WARRIOR,  WARRIOR,  AND  TOMBIGBEE 
RIVERS,  ALABAMA  AND  MISSISSIPPI. 

PBOJECT    FOR    BLACK     WARRIOR,     WARRIOR,    AND     TOMBIGBEE     RIVERS, 

ALABAMA. 

To  afford  a  channel  for  6-foot  navigation  from  the  junction  of  the 
Mulberry  and  Locust  forks  of  the  Black  Warrior  River  to  the  mouth 
of  the  Tombigbee  River,  a  distance  of  362  miles,  by  the  construction 
of  locks  and  dams  and  other  necessary  work.  Locks  are  to  be  52  feet 
wide  and  322  feet  between  gates,  giving  an  available  length  of  285  feet; 
minimum  depth  of  water  on  miter  sills,  6i  feet,  and  7  feet  in  lock 
chambers  and  approaches. 

(a)  black  warrior  river. 

fAbove  Tuscaloosa,  Ala.] 

The  following  work  was  done  by  the  contractors  at  Lock  13  (for- 
merly known  as  Lock  4)  during  the  year: 

Rubble  masonry cubic  yards. .  636 

Excavation do 71 

Rock  excavation '. do 320 

Embankment do 643 

Paving do 10 

Riprap  hand  placed do 248 

Bolt  holes  in  masonry linear  feet. .  337 

Framed  timber feet  B.  M..  774 

Grubbing  and  clearing,  complete per  cent. .  10 
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Contract  work,  being  complete,  was  accepted  in  May,  1905. 

The  lock  gates  were  erected,  296  cubic  j'ards  stone  placed  for  extend- 
ing riprap  bank  protection,  and  some  grading  done  by  hired  labor  dur- 
ing May  and  June,  1905. 


PRESENT   CONDITION   OF  WORK. 


Three  locks  completed,  the  fourth  lock  ready  for  navigation,  though 
some  minor  parts  nave  not  been  finished,  and  7  locks  not  yet  begun; 
survey  for  2  of  these  locks  completed. 


PROPOSED  APPLICATION   OF   FUNDS. 


With  available  funds  it  is  proposed  to  complete  work  on  Lock  and 
Dam  No.  13,  and  with  future  appropriations  to  carry  the  work  of  lock 
and  dam  construction  on  up  the  river. 

NAVIGATION   AND  COMMERCE. 

The  bulk  of  the  traffic  on  this  part  of  the  river  passes  through  Locks 
10,  11,  and  12,  and  is  given  in  aetail  in  the  report  on  operating  and 
care  of  locks  and  dams.  Black  Warrior  River,  Alabama.  In  addition 
to  this  there  is  a  small  traffic  in  coal  and  timber  on  the  pool  above 
Lock  12,  statistics  of  which  are  not  available. 

(b)  warrior  river. 

[Below  TuBcaloom,  AU.] 
WORK  OF   THE   PAST  YEAR. 

Work  on  Locks  1,  2,  and  3,  which  was  commenced  in  May,  1903. 
under  contract  with  M.  T.  Lewman  &  Co.,  of  Louisville,  Ky.,  dated 
April  1,  1903,  and  approved  April  22,  1903,  was  continued  until 
December  31,  1904,  wnen  contractors  abandoned  the  work,  which  was 
about^6  per  cent  completed,  and  removed  a  large  part  of  the  plant 
which  had  been  used  on  construction  work. 

During  February,  1906,  the  completion  of  these  locks  by  hired  labor 
was  authorized,  and  since  that  time  plant  and  material  have  been  pur- 
chased and  delivered  and  work  resumed  at  all  three  of  the  locks. 
During  the  past  fiscal  year  the  following  was  accomplished  by  contract 
and  hired  labor: 


Lockl. 


Lock  2. 


Locks. 


Grabbing  and  clearing acre.. 

Excavated  material c ubic  yards . . 

Concrete do 

Gravel  filling do.... 

Miter Kill8 feetB.  M.. 

Cofferdam  timber do — 

Framed  timber do — 

Sheathing do — 

Sheathing  taken  out  and  used  again do — 

Sheet  piling do.... 

Foondatlon  piles  delivered linear  feet . . 

Foandatlon  piles  driven do — 

Drainpipe do — 

Placing  valves  and  special  irons pounds. . 

Stone mUng delivered cubic  yards.. 


1 

46,265 

6,700 

22 


446 


6,146 

1,482 

1,704 

617 

64 

100 

38,452 

781 


24.4S3  I 
1,093 

353  ,. 

346  I 
65,533    . 


29,8H6 
9U4 


696 


1,026 
354 


148,881 

702  I        19,371 
132  I        28,056 


267  I 


1,257 
3,372 


On  June  30,  1904,  work  on  these  three  locks  was  about  30  per  cent 
completed. 
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LOCK  GATES. 

Material  for  the  construction  of  the  gates  for  Locks  1,  2,  and  3  was 
purchased  and  delivered  at  the  Tuscaloosa  shops  during  the  previous 
nscal  year.  These  gates  have  been  built  by  hired  labor  and  are  stored 
at  the  Tuscaloosa  shops  ready  for  erection. 

MAINTENANCE. 

No  work  of  maintenance  was  carried  on  during  the  past  year.  Con- 
siderable dredging  is  needed  at  the  upper  end  of  each  pool  and  several 
slip-ins,  caused  by  high  water  during  the  past  winter,  should  be 
removed. 

PRESENT  CONDITION  OF  WORK. 

Three  locks  have  been  completed  and  are  in  operation,  and  three 
locks  begun  under  contract  are  now  being  built  with  hired  labor. 

PROPOSED  APPLICATION  OF   FUNDS. 

With  available  funds  and  additional  appropriations  it  is  proposed  to 
complete  Locks  1,  2,  and  3,  construct  and  equip  a  telephone  line,  build 
and  operate  a  dredge,  and  erect  additional  lock  houses. 

NAVIGATION   AND  COMMERCE. 

A  portion  of  the  traffic  on  this  stream  passed  Locks  7,  8,  and  9,  and 
is  given  in  detail  in  the  report  on  operating  and  care  of  locks  and 
dams,  Black  Warrior  River,  Alabama.  In  addition  to  this  there  was 
some  navigation  and  rafting  on  the  river  below  Lock  7,  statistics  for 
which  are  not  available. 

(c)   TOMBIGBEE   RIVER. 
WORK   OF  THE   PAST  YEAR. 

Operations  were  largely  confined  to  making  additional  survey  for 
location  of  Locks  2  and  3,  preparation  of  plans  and  specifications  for 
completing  Lock  1  and  constructing  Lock  2,  and  the  advertisement  of 
the  work  at  Lock  1. 

PRESENT  CONDITION  OF   WORK. 

One  lock  is  about  two-thirds  completed,  and  two  locks  and  the  work 
of  dredging  have  not  yet  been  commenced.  The  survey  has  been 
completed. 

For  commercial  statistics  for  the  calendar  year  ending  December  31, 
1903,  see  report  on  Tombigbee  River,  mouth  to  Demopolis. 

Money  statement. 

BLACK   WARRIOR  RIVER — GENERAL   PROJECT. 

Julyl,  1904,  Imlance unexpended $26,063.14 

From  sares  of  Government  property 18.50 

26,081.64 
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Jmia30, 1905,  amount  expended  daring  fiscal  year,  for  works  of  improve- 
ment       116,376.17 


Jnlyl,  1905,  balanoe  unexpended 9,706.47 

July  1,  1905,  outstanding  liabilities 2,009.00 

July  1, 1905,  balance  available 7,697.47 


Amomit  (estimated )  required  for  completion  of  existing  project Indefinite. 


Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jmie4,  1807. 

BLACK  WARRIOB  RIVER — SURVEY. 

Julyl,  1904,  balance  unexpended $586.42 

July  1,  1905,  balance  unexpended 586.42 

WARRIOR  RIVER — GENERAL  PROJECT. 

Julyl,  1904,  balance  unexpended $602,829.53 

Amount  diverted  during  fiscal  year,  Tombigbee  River  survey 5, 000. 00 

597,829.53 
Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905. . .  7, 500. 00 

Amount  appropriated  by  sundry'  civil  act  approved  March  3,  1905 15, 000. 00 

Amount  received  from  sales  of  Government  property 249. 79 

620,579.32 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       196,342.03 

Julyl,  1906,  balance  unexpended 424,237.29 

Julyl,  1905,  outstanding  liabilities 75,000.00 

Julyl,  1905,  balance  available 349,237.29 

July  1,  1905,  amount  covered  by  uncompleted  contracts 55, 700. 00 

Amount  (estimated)  required  for  completion  of  existing  project «  146, 966. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1905 146,966.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

WARRIOR  RIVER,  TUSCALOOSA  TO   DEMOPOLIS-^MAINTENANCB. 

Julyl,  1904,  balance  unexpended $2,691.95 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 947. 85 

July  1,  1905,  balance  unexpended 1,744.10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  adaition  to  the  balance 

unexpended  July  1,1905 10,000.00 

Submitted  in  compliance  with  reouirements  of  sundry  civil  act  of 
,   June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

«  Balance  necessary  to  complete  appropriations  to  the  amount  of  $1,534,000, 
original  estimated  cost  of  Warrior  River  project $60, 000 

Balance  of  additional  amount  provided  by  the  river  and  harbor  act  of 
March  3,  1905,  for  completion  of  Warrior  River  project 86,966 


Total 146,966 
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TOMBIOBEE  RIVEH,  ALABAMA — SURVEY. 

July  1,  1904,  balance  unexpended $43.43 

Allotted  from  appropriations  for  Warrior  River 6, 000. 00 

5,043.43 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   3,897.96 


July  1,  1905,  balance  unexpended 1, 145. 47 

TOMBIOBEE  RIVER,  MOUTH  TO  DEMOPOLIB,  GENERAL  PROJECT. 

July  1,  1904,  balance  unexpended $13.00 

Amount  allotted  from  river  and  harbor  act  approved  March  3",  1905. . .        79, 000. 00 

79,013.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   78. 00 

July  1,  1905,  balance  unexpended 78,935.00 

July  1,  1905,  outstanding  liabilities 126.00 

July  1,  1905,  balance  available 78,809,00 

Amount  (estimated)  required  for  completion  of  existing  project 1»  l^lf  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 400,000.00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of 
June  4,  1897. 

CONSTRUCTION   OF  DREDGE. 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905. . .  3, 500.  CO 

July  1,  1905,  balance  unexpended 3,500.00 

Amount  (estimated)  required  for  completion  of  existing  project 36, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1905 36,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

CONSTRUCTION   OF   LOCK   HOUSES. 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905. . .        10, 000. 00 
July  1,  1905,  balance  unexpended 10,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPROPRIATIONS. 

Black  Warrior  River. 

July  5,  1884 $50,000.00 

AuKUstl,  1886 56,250.00 

August  11,  1888 100,000.00 

September  19,  1890 150,000.00 
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July  13,  1892 $200,000.00 

Angiistl8,  1894 37,500.00 

Jone3,  1896 10,000.00 

March  3,  1899 60,000.00 

June  6,  1900 86,824.00 

March  3,  1901 63,676.00 

Amount  transferred  from  Warrior  River  appropriation 

by  act  of  Jime  13,  1902 14,000.00 

808, 250. 00 
Jane  30,  1906,  from  sales  Government  property 201. 92 

$808,461.92 

Warrior  and  Tombigbee  rirers, 

March  3,  1875 26,000.00 

August  14,  1876 15,000.00 

June  18, 1878 28,000.00 

March  3,  1879 20,000.00 

88,000.00 

Warrior  Biver. 

PREVIOUS  PROJECTS. 

June  14,  1880 20,000.00 

March  3,  1881 10,622.00 

August  2,  1882 10,000.00 

July  5,  1884 12,000.00 

August  5.  1886 18,750.00 

August  11,  1888 18,000.00 

September  19, 1890 46,000.00 

July  13,  1892 75,000.00 

August  18,  1894 40,000.00 

June3,  1896 70,000.00 

319,372.00 

EXISTING  PROJECT. 

March  3,  1899 : 220,000.00 

June6,  1900 200,000.00 

June  6,  1900  (emergency  act— allotted) 3,691.24 

March  3,  1901 240,000.00 

June  13,  1902 374,000.00 

March  3,  1903 200,000.00 

April28,  1904 226,000.00 

MArch3,  1905 16,000.00 

March  3,  1905  (allotment) 7,600.00 

1,485,191.24 
Less  amount  transferred  to  Black  Warrior 

River  by  act  of  June  13, 1902 $14,000.00 

Amount  diverted  for  survey  for  location  of 
lock  sites  in  Tombigbee  River,  as  authorized 

by  act  of  June  13, 1902 13,000.00 

27,000.00 

1,468,191.24 
June  30,  1905,  from  sales  Government  property 466. 61 

1,458,647.85 

Tombigbee  Either. 

June  13,  1892 «$50,000.00 

August  18, 1894 050,000.00 

June 3,  1896 «50,000.00 

March  3,  1899 50,000.00 


o  Portions  of  Tombigbee  River  appropriation  applied  to  work  of  lock  and  dam 
construction. 


Digitized  by  VjOOQIC 


1406   REPOBT  OF  THE  CHIEF  OF  ENGINEEB8,  U.  8.  ABMT. 

March  3,  1905  (including  amounts  for  dredge  and  lock- 
houses) $92,600.00 

Amount  diverted  from  Warrior  River  appropriation  for 
survey  for  location  of  lock  sites,  as  directea  by  act  of  June 
13,1902 13,000.00 

305,500.00 

June  30, 1905,  from  sales  of  Government  property 175. 00 

$305,675.00 

Total 2,980,146,77 


CONTRACTS   IN   FORCE, 


With  P.  H.  O'Brien,  dated  April  20,  1905  (emereency  contract),  for  excavation 
work  and  hire  of  teams  and  outfits,  in  connection  wiui  the  construction  of  Locks  and 
Bams  Nos.  1,  2,  and  3,  Warrior  and'Tombigbee  rivers,  Ala.,  at  the  rate  of  30  cents 
per  cubic  yard  for  excavation  measured  in  place;  or,  $4  per  day  for  each  team  and 
outfit  used  for  hauling  or  other  purpose;  or,  $4.50  per  day  each  for  from  12  to  20 
or  more  two-horse  or  two-mule  teams,  complete  with  harness,  wheel  scraperp, 
I)lows,  drivers,  loaders,  dumpers,  plowmen,  and  a  competent  foreman,  for  excava- 
tion work;  or,  $4.25  per  day  each  for  from  12  to  20  or  more  teams,  complete  with 
harness,  drivers,  and  one  competent  foreman,  for  scraper  work,  the  United  States  to 
furnish  and  maintain  scrapers  and  plows.  Work  commenced  May  18,  1905;  to  be 
completed  January  1,  1906. 

With  Southeastern  Lime  and  Cement  Company,  dated  April  26,  1905  (emergency 
contract),  for  furnishing  and  delivering  f.  o.  b.  Demopolis,  Ala.,  7,500  barrels  of 
"Red  Diamond"  Portland  cement  at  the  rate  of  $1.45  per  barrel.  Delivery  of 
cement  to  commence  within  ten  days  after  signature  of  contract,  at  a  rate  not  to 
exceed  2,500  barrels  per  month,  and  to  be  completed  by  August  1,  1905. 

With  W.  K.  Saulsbury,  dated  May  26,  1905  (emergency  contract),  for  furnishing 
and  delivering  16,000  tons  stone  at  abutment  site  for  Lock  No.  1,  on  the  Tombigbee 
River  near  Demopolis,  Ala.,  at  the  rate  of  $1.75  per  ton  of  2,000  pounds.  Delivery  of 
stone  to  commence  by  July  1,  1905,  and  to  be  completed  by  December  31,  1905. 


(d)   TOMBIGBEE   RIVER,    MOUTH  TO   DEMOPOLIS. 

The  existing  project  for  this  improvement  as  modified  by  the  river 
and  harbor  act  of  June  13,  1902,  provides  for  the  maintenance  of  the 
channel  obtained  under  earlier  appropriations,  between  the  mouth  of 
the  Tombigbee  River  and  Demopolis,  a  distance  of  185  miles,  by  the 
removal  of  obstructions  from  the  channel,  the  cutting  of  overhanging 
trees  on  the  banks,  and  the  repair  of  dikes. 

Under  date  of  May  31,  1904^  an  allotment  of  $4,000  from  the  con- 
tingent appropriation  of  the  river  and  harbor  act  of  June  13,  1902, 
was  made  for  emergency  work  in  the  Tombigbee  River,  mouth  to 
Demopolis.  During  the  past  fiscal  vear,  with  these  funds,  slight 
repairs  were  made  to  the  snag  boat  Black  Warrior^  and  operations  on 
the  river  were  commenced  on  September  17,  1904.  Various  obstruc- 
tions were  removed  from  the  river  between  its  mouth  and  Osage  bar, 
139i  miles  above  Mobile,  the  channel  at  Peaveys  shoals  was  improved 
and  deepened  by  the  removal  of  sunken  logs  which  had  caused  the 
formation  of  shoals,  and  jetty  work  was  performed  on  the  Osage  bar 
dike,  in  order  to  make  that  structure,  which  had  suffered  considerable 
damage  ,by  washouts,  effectiye  in  concentrating  the  river  currents 
over  the  bar  at  that  locality.     Work  on  the  river  was  completed 
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December  31,  1904.  The  cost  of  these  operations  amounted  to 
$3,776.31,  and  the  balance  of  the  allotment,  $223.69,  was  turned  back 
into  the  United  States  Treasur}'. 

Additional  expenditures  during  the  year,  amounting  to  $111.61, 
have  been  for  the  preser\^ation  and  care  of  public  property. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  $15,000  for 
maintenance  work  on  this  section  of  the  Tombigbee  River.  It  is  pro- 
posed to  apply  these  funds  to  the  work  of  maintaining  a  navigable 
channel  within  the  limits  of  the  improvement,  by  snagging  work, 
rehiring  dikes,  and  removing  shoals  in  dredged  cuts. 

This  improvement  is  not  permanent  owing  to  the  obstructions  which 
are  brought  into  the  channel  during  the  high-water  stages,  and  future 
appropriations  will  therefore  be  applied  to  a  continuation  of  the  work" 
01  mamtenance. 

Under  existing  projects  no  provision  is  made  for  snagging  work 
from  the  junction  of  the  Tombigbee  and  Alabama  rivers  down  to 
Chickasaw  Creek,  the  northern  limit  of  the  Mobile  Harbor  project. 
Dangerous  obstructions  are  sometimes  carried  into  this  section  of  the 
river,  and  the  removal  of  these  obstructions  is  considered  important. 

Money  statement. 

Jnlyl,  1904,  balance  nnexpended •    $4,305.85 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .     15, 000. 00 

/  

19, 305.  85 
Jane  30,  1905,  amoont  expended  during  fiscal  year: 

Amount  turned  back  into  Treasury $223. 69 

For  maintenance  of  improvement 3, 887. 92 

4,111.61 

July  1,  1905,  balance  unexpended 15,194.24 

—  ■ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 30,000.00 

Sobmitted    in  compliance  with  requirements  of  sundry  civil    act  of 
Jane  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Previous  projects. 

June  10,  1872 $5,332.95 

June  14,  1880  (below  Vienna) 15,000.00 

M8rch3,  1881  (below  Vienna) 7,988.00 

Auga8t2,  1882  (below  Vienna) 12,500.00 

July  5, 1884  (below  Vienna) 15,000.00 

Augost 5,  1886  (below  Vienna) 11,250.00 

August  11,  1888  (below  Vienna) 6,000.00 

September  19,  1890 55,000.00 

July  13,  1892 «75, 000.00 

August  18,  1894 a  25, 000. 00 

Juue3,  1898 «25,000.00 

Allotted  from  emergency  act  June  6,  1900 3, 980. 81 

$257, 051. 76 

«  Portions  of  Tombigbee  River  appropriations  applied  to  snagging  work. 
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Existing  project. 

June  13,  1902  (allotment) $16,000.00 

Allotted  from  act  of  June  13,  1902 3,776.31 

March  3,  1905 15,000.00 

$34,  776. 31 

June  30,  1905,  from  sales  of  Government  property 72.69 

Total 291,900.76 


COMMERCIAL  OTATISTICS. 


Commerce  on  the  Tomhigbee  River,  mouth  to  Demopolis,  during  the  calendar  year 
ending  December  31,  1904,  consisted  of  cotton,  cotton  seed,  logs,  timber,  brcadstufis, 
fertilizers,  farm  supplies,  provisions,  and  ganeral  merchandise.  The  amount  of  this 
commerce  was  about  250,000  tons,  valued  at  about  $4,750,000. 


(e)  DEMOPOLIS  TO  COLUMBUS. 

Owing  to.  lack  of  funds,  no  work  in  connection  with  this  improve- 
ment was  in  progress  between  December  26,  1903,  and  June  26,  19<)5. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  the  sum  of 
f  10,000  for  maintenance  work  on  the  Tombigbee  River,  Demopolis  to 
Columbus,  and  with  funds  thus  appropriated,  working  property  was 
purchased,  the  snagboat  Vtenna  was  towed  from  Mobile  to  Demopolis 
after  undergoing  repair,  and  snagging  work  was  commenced  at  the 
latter  locality  on  June  26.  During  the  balance  of  the  month  a  dis- 
tance of  Si  miles  of  river  was  worked  over. 

Available  funds  will  be  applied  to  the  prosecution  of  this  work  dur- 
ing the.  coming  year,  and  future  appropriations  will  be  applied  to  a 
continuation  of  the  same  operations,  as  the  work  performed  is  not 
permanent  in  its  nature,  every  rise  of  the  stream  causing  new  obstruc- 
tions to  lodge  in  the  channel. 

The  river  and  harbor  act  of  March  3,  1905,  provided  for  an  exami- 
nation of  the  ''Tombigbee  River  from  Demopolis,  Alabama,  to  Colum- 
bus, Mississippi,  with  a  view  to  securing  a  continuous  channel  four 
feet  deep."  It  is  proposed  to  make  this  examination  early  in  the 
coming  nscal  year. 

Money  statement, 

July  1,  1904,  balance  unexpended $123. 59 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905 10, 000. 00 

10, 123. 59 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 555. 57 

July  1,  1905,  balance  unexpended 9, 568. 02 

July  1,  1905,  outstanding  liabilities 680.00 

July  1,  1905,  balance  available 8,888.02 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1905 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

June  14,  1880  (Colmnbas  to  Vi-                I  September  19,  1890 $15, 000 

enna) $12,000  I  July  13,  1892 36,000 

March  3,  1881  (Colamboa  to  Vi-                 ,  August  18,  1894 60,000 

enna) 6,390  ■  June  3,  1896 60,000 

August  2,  1882  (Vienna  to  Ful-                   March  3,  1899 10,000 

ton) 7,600  I  March  3,  1905  (allotment) 10,000 


July  5, 1884  ( Vienna  to  Fulton) .     10, 000 
August  5,  1886  (Vienna  to  Ful- 
ton)       7,600 

August  11,  1888  (Vienna  to  Ful- 
ton)       6,600 


Total 219,890 


COMMKRCIAL  8TATIOTIG8. 


Commeroe  on  the  Tombigbee  River  from  Demopolis  to  Ck)lumbus  during  the  cal- 
endar year  ending  December  31,  1904,  consisted  of  cotton,  cotton  seed,  logs,  bread- 
stuffs,  fertiliisers,  mrm  supplies,  provisions,  and  general  merchandise.  The  amount 
of  thiis  conmieroe  was  about  20,000  tons,  valued  at  about  $600,000. 


(f)   COLUMBUS  TO  WALKERS  BRIDGE. 

Owing  to  lack  of  funds  no  operations  were  in  progress  on  the  Tom- 
bigbee  Kiver  between  Columbus  and  Walkers  Bridge  between  Decem- 
ber 5,  1903,  and  June  1,  1906. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
March  3,  1905,  an  allotment  of  |2,000  from  the  appropriation  for 
Tombigbee  River,  Demopolis  to  Columbus,  was  made  for  the  section 
of  the  stream  between  Columbus  and  Walkers  Bridge. 

During  the  past  fiscal  year  working  property  was  purchased,  a 
snagging  party  was  organized,  and  operations  on  the  stream  were 
commenced  on  June  16, 1905.  During  the  balance  of  the  month  a  dis- 
tan(?e  of  2  miles  of  river  was  worked  over  and  restored  to  its  improved 
condition.     Expenditures  during  the  year  have  amounted  to  ^523. 86. 

It  is  proposed  to  continue  snagging  operations  during  the  coming 
fiscal  year  with  funds  now  available,  and  to  apply  future  appropria- 
tions, ff  made,  to  a  continuance  of  the  work  of  maintaining  a  navi- 
gable high- water  channel  within  the  limits  of  this  improvement. 

This  section  of  the  Tombigbee  River  is  not  considered  worthy  of 
further  improvement  by  the  United  States,  owing  to  the  small  amount 
of  commerce  using  it  and  owing  to  the  small  number  of  persons  bene- 
fited by  the  improvement. 

Money  statement. 

July  1.  1904,  balance  unexpended $327.98 

Amount  allotted  from  river  and  barbor  act  approved  Marcb  3,  1905 2, 000. 00 

2,327.98 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 523. 86 

July  1,  1905,  balance  unexpended 1,804.12 

July  1,  1905,  outstanding  liabilities 520.00 

Julyl,  1905,  balance  available 1,284.12 

SNo  1905  M 89 
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APPBOPBIATIONS. 

For  Tombigbee  River  above  Columbus: 

June  10,  1872 $4,667.06 

June  18,  1878 12,000.00 

March  3,  1879 10,000.00 

March  14,  1880 4,000.00 

March  3,  1881 1,000.00 

131,667.05 

For  Tombigbee  River,  Fulton  to  Columbus: 

July  13, 1892 6,000.00 

August  18,  1894 4,000.00 

June  3,  1896 8,000.00 

March  3,  1899 5,000.00 

23,000.00 

For  Tombigbee  River,  Walkers  Bridge  to  Fulton: 

August  11,  1888 4,000.00 

September  19,  1890 4,000.00 

July  13, 1892  (maintenance) 3,000.00 

August  18,  1894  (maintenance) 1,000.00 

June  3,  1 896  ( maintenance ) 1 ,  000. 00 

March  3,  1899  (maintenance) 1,000.00 

14,000.00 

For  Tombigbee  River,  Columbus  to  Walkers  Bridge: 

June  13,  1902  (allotment) 4,000.00 

March  3, 1905  ( allotment ) 2, 000. 00 

6,000.00 

Total 74,667.05 


COMMERCIAL  STATISTICS   FOR  THE  CALENDAR  YEAR  ENDING   DECEMBER   31,  1904. 

Logs  and  timber: 

Quantity tons..     135,000 

Value 1300,000 


R4. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON   BLACK   WARRIOR 

RIVER,  ALABAMA. 

LOCKS  7,  8,  9,  10,  11,  AND   12,  BLACK   WARRIOR  RIVER,  ALABAMA. 
GENERAL  CONDITION  OF  LOCKS. 

Lock  7  was  completed  and  opened  for  traffic  in  November,  1903; 
Lock  8  opened  for  traffic  in  October,  1903,  and  Lock  9  has  been  in 
operation  since  October,  1902.  These  locks  are  in  fair  condition, 
though  additional  riprap  for  bank  protection  and  additional  stone 
tilling  below  dams  are  needed  to  check  erosion.  Timber  ffuide  cribs 
filled  with  stone  are  needed  to  replace  pile  clusters  above  these  locks. 
Locks  10,  11,  and  12  were  completed  and  opened  for  traffic  in  Novem- 
ber, 1895,  and  are  in  fair  condition,  except  wooden  miter  posts,  which 
should  be  renewed. 

WORK   OF  PAST  YEAR. 

Lock  7  {fiwmerly  Lock  ^,  Warrior  River). — Stone  filling  has  been 
placed  below  apron  of  dam,  along  face  of  abutment,  and  along  river 
wall  of  lock  to  check  erosion.  Riprap  bank  protection  has  been 
repaired  and  extended;  2,318  tons  stone  filling  and  910  tons  of  quarry 
waste  have  thus  been  used  since  July  1, 1904.     Minor  repairs  made  to 
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valves,  paving,  ditches,  and  camp  houses.  Flood  deposit  has  been 
removea  from  lock  chamber  and  some  dredging  done  in  lower  approach 
to  lock. 

Locks  {/(ynnerly  Lock 5^  Wm^or  River), — At  this  lock  considei-able 
erosion  had  taken  place  below  dam,  and  leakage  through  floor  had 
increased  to  such  an  extent  during  October,  1004,  a.s  to  interfere  with 
the  operation  of  the  lock.  Plant  and  material  were  assembled,  levee 
of  dredged  material  built  around  lower  end  and  river  wall  of  lock, 
lock  chamber  pumped  out,  floor  repaired,  and  gates  and  valves  painted, 
lock  having  been  closed  to  navigation  for  twenty-six  davs  The  deeper 
holes  below  dam  were  filled  witn  gravel  filling,  with  a  teavy  covenng 
of  stone  filling,  and  additional  derrick  stones  were  placea  on  apron 
below  dam,  increasing  width  of  same  from  15  to  35  feet.  Sand  filled 
above  dam  and  protected  with  covering  of  quarry  waste;  501  tons  sand, 
4,876  tons  gravel  filling,  and  5,829  tons  stone  and  quarry  waste  used 
in  this  work  since  July  1,  1904. 

Lock  9  {formerly  Lock  6^  Wan*ior  Biver), — Gravel  filling  placed  in 
deep  holes  which  had  been  eroded  below  dam,  stone  filling  and  der- 
rick stones  placed  below  dam  and  quarry  waste  used  for  filling  above 
dam,  repairing  riprap  slopes,  and  filling  along  river  wall  of  lock; 
3,363  tons  of  gravel  filling  and  2,874  tons  of  stone  and  quarry  waste 
used  in  this  work  since  July  1,  1904.  About  4,500  cubic  yards  flood 
deposit  and  gravel  dredged  from  lower  approach  to  lock  and  channel 
below  it. 

Locks  10^  11^  and  1^  {formerly  Locks  i,  ^,  and  3). — Painting  and 
repairs  to  gates  and  valves,  which  work  was  begun  in  June,  1904, 
completed;  1,050  barrels  cement  purchased;  sand  and  gravel  dredged 
and  delivered;  area  between  wing  walls  of  these  three  locks  graded 
and  covered  with  concrete  paving.  Nine  hundred  and  thirty-nine 
cubic  yards,  or  6,637  square  yards,  of  paving  were  placed.  Seven 
hundred  ana  ninety-one  tons  stone  delivered  and  placea  for  extending 
riprap  bank  protection. 

About  12,722  tons  of  stene  and  quarry  waste  have  been  quaiTied 
near  Tuscaloosa  anM  towed  to  the  six  locks.  Some  dredging  has  been 
done  below  Lock  10  and  repairs  made  to  plant. 


StaiemerU  of  expenditureu  for  operating  and  caring  for  Locks  7, 8,  5, 10^  11,  and  12,  Black 
Warrior  River,  Alabama,  during  the  fiscal  year  ending  June  SO,  1905, 

[Submitted  in  accordance  with  Circular  No.  12,  Office  Chief  of  Engineers,  dated  July  81, 1897.] 


Items. 


Salaries  iunior  engineer,  lockmastcr,  and  lockmen  . . 

Extra  labor 

Riprap  ban  k  protection 

Stone  naving  below  dams 

Gravel  filling  below  dams 

Stone  filling  below  dams 

Removinfc  flood  deposits  from  locks  and  approaches. 

Fi llin^  above  dams , 

Pain nng  gates  and  val  ves 

SOO  barrels  of  cement . 


Ccxicrete  paving  and  repairs  to  masonry  at  Locks  10, 

U.  and  12 

Tools  and  plant 

Fnel,  lights,  and  oil 

Telephone  service  and  maintenance 

Inciaentals 

Outstanding  liabilities 


Total. 


Allotted.    Expended.    Balance,     i^^nce. 


910,080.00 
1,500.00 
8,200.00 
6,000.00 
6,000.00 
10,000.00 
3,000.00 
1,000.00 
2,000.00 
2,000.00 

8,600.00 
2,000.00 
1,000.00 
500.00 
2.000.00 
2,615.84 


60,495.84 


145.84 
627.13 
716.85 
463.60 
352.68 
648.85 
186.74 
004.58 
400.76 
286.06 


6,692.55 
2,037.58 
1,282.73 
278.25 
2.083.04 
2,615.84 


S2,984.66 


4,483.15 
8,646.40 
3,647.37 


1,813.26 


699.24 
713.  M 


221.75 


49,712.48  I    17,959.77 


127.13 


1,648.85 


3,092.55 
37.58 
282.73 


88.04 


7,176.41 
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Money  statement. 

July  1,  1904,  oalance  unexpended $9,495.84 

Amount  allotted  duringfiscal  year 51,000.00 

60,495.84 
June  30,  1905,  amount  expended  during  fiscal  year 49,712.48 

July  1,  1905,  balance  unexpended 10,783.36 

July  1,  1905,  outetanding  liabilities 709.00 

July  1,  1905,  balance  available 10,074.36 


OOMMSBCTAL  BTATIffnCS. 


' 

Tragic. 

Lock  No.  7. 

Lock  No.  8. 

Lock  No.  9. 

Veasels,  etc. 

As- 
cend- 
ing. 

De- 
scend- 
ing. 

Total. 

As- 
cend- 
ing. 

De- 
ing. 

Total. 

As- 
cend- 
ing. 

De- 
scend-   Total. 
Ing. 

PwwftT|g6T  bo«-**  .  - 

7 

29 
28 

8 
82 

1 
10 

8 
29 
24 

9 
78 

8 

8 
54 

15 
58 
47 
17 
160 
4 
18 
54 

10 

80 
23 

1 

122 

4 

8 

8 

29 

28 

2 

122 

8 

7 

9 

18 
69 
46 

8 
244 

7 
10 

9 

7 

24 
38 

•    *i42* 

7 
7 

6              13 

TowboatB 

22              46 

Ooveminent  boats 

86              68 

Other  baiKes 

1               1 

Government  banes 

Government  small  enift. . . . 
Small  craft 

142            284 
6             12 
18  '           26 

Rafts 

6               6 

Total 

160 
68 

218 
80 

878 
188 

198 
70 

208 

80 

396 
160 

220 
68 

235  '          4S5 

Xx)ckagefl 

78  '          141 

I> 

[)ck  No. 

LO. 

L< 

KJk  No.  ] 

11. 

Lock  No.  12. 

Vessels,  etc. 

As- 
cend- 
ing. 

De- 
scend- 
ing, 

Total. 

As- 
cend- 
ing. 

De-^ 

scend- 

ing. 

Total. 

As- 
cend- 
ing. 

De- 
scend- 
ing. 

Total. 

TowboatB 

26 
89 
2 
148 
18 

28 
89 
8 
146 
16 
2 
2 

49 

78 

5 

294 

29 
2 
5 

28 
58 
1 
168 
80 
8 
6 

28 
*      65 
8 
171 
81 
17 
6 

56 

108 

4 

889 

61 

.25 

11 

27 
54 

1 

156 

28 

7 

6 

27 
54 

8 
149 
23 
16 

6 

54 

Government  boats 

108 

Other  bai^^es 

4 

Government  barges 

Government  small  craft — 
Small  craft 

306 

46 
22 

Rafts 

« 

12 

Total 

Lockages 

231 
74 

281 

76 

462 
150 

294 
125 

810 

134 

604 
259 

274 
116 

277  1         Kl 
124  I         240 

Oommerct. 

[In  tons.] 

LOCK  NO.  7. 


Date. 

Coal. 

Cotton. 

Hay. 

Stone. 

Lumber. 

General 
and  mis- 
cellane- 
ous. 

TotaL 

1904. 
July 

8 

7 

76 

7 

85 

August 

20O 

207 

September 

October 

5 

5 

November 

December 

118 

260 
243 

i,aoo 

26 
170 
99 

.     118 

1905. 
Januarv 

191 
85 

101 
76 

552 
1,064 
1,788 
1,683 
1,836 

482 

112 

1,106 
1,342 
3.431 
2,807 
2,916 
937 

February 

Mart'h 

81 

1,008 

800 

196 

261 
64 

110 
90 

April 

Mky ::::::::::::::::: 

June 

120 

Total 

2,065 

403 

10 

7,880 

2,806 

120 

649 

12.968 
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Commerce — Oontinned. 
LOCK  NO.  8. 


Date. 

Coal. 

Com. 

Flour. 

Sugar. 

Cotton. 

Cotton 
■eed. 

Stone. 

July 

1904. 

1 

Angiidt          .         ..         ^  s  .  ^  .  . 

September 



1              1 

October 

; 

1,792 

Xovenaber 

1 

870 

December  ... 

1 

1,991 

Jftnnary 

1906. 

16   

81 
86 
89 
68 

22 

2,S80 

FebmaiT 

718 

March..' 

81 

1,018 

987 

109 

6* 

17 
16 

1 

1,788 

April 

6 

1,638 

mSj.:::::::::::::;::::;:::::::;::::: 

2,119 

Jane -- --      ----- 

149 

Total.. 

2,140 

6 

47 

1 

264 

28 

18,486 

Date. 

Sand  and 
giaTel. 

Logs. 

Lumber. 

Fer. 
tillser. 

General 

andmift- 

cellaneous. 

Total. 

1904. 
July 

1 

1 

Aug«::::::::::::::::::::::::::::::: :::.::;::: 

-.- 

September 

October 1       1,168 

6                 2-960 

No«'4»inber ' 

116 

986 

December 

1,991 

1906. 
January 

64 
66 
44 

26 
208 
99 

20 

86 

76 
80 
10 
96 
110 
90 

2.682 

February 

m 

U*n*h  .' 

286 

2,816 

April 

2,852 
8;874 

3^.:::;::;:::;:::;::::::::;::::::::: 

Jtine 

120 

567 

Total 

1,163 

487 

140 

821 

682 

18,618 

LOCK  NO.  9. 

^'        cotton.       ^1    1^:^      Stone. 


Jnly 

August 

September. 
October.... 
November  . 
December.. 


January... 
February., 
March.... 

^!:::::: 

June 


Dato. 


1904. 


1906. 


Total. 


Coal. 


138 


87 
80 


1,008 
987 
109 

2,360 


131 


17 


86 

'is' 


64 


1,408 
2,672 
1,948 
2,198 


2,880 
1,619 
l,7«fl 
1.688 
2,119 
149 

17,804 


Digitized  by  VjOOQIC 


1414      BEPOBT  OB'   THE   CHIEF   OF   EiraiKEERS,  XT.  S.   ABMY. 


Commerce — Continued. 
LOCK  NO.  9— CootiDued. 


Date. 

u^. 

Lumber. 

Fertilizer. 

General 
and  mis- 
cellaneous. 

Total. 

July 

1904. 



1 

1 

August .                               



September 

5 
5 

65 
65 

1,5&1 
2,577 
2,095 
2,3S8 

2,454 
1,979 

October                             . .       

...........1.... 

November 

1 

December                    -  -    

JanuAry 

1906. 

February .  .    .^           ' i 

70 
107 

12 

9 

1 

110 

March ' 

Jane 

42 
146 
18 

2,701 

3,312 

495 

164 

Total... 

206 

16i 

177 

828 

21,242 

LOCK  NO.  10. 


Date. 

Coal. 

125 
87 
81 

Stone. 

Sand  and 
gravel. 

Logs. 

Lumber. 

General 
and  mis- 
cellane- 
ous. 

Total. 

1904. 

July 

"2,'359' 
2,496 
1,908 
2,128 

1,637 
870 
1.687 
1,479 
2,119 
149 

677 
476 

j 

702 

Aiigr^ist 

562 

September 

2,440 

October 

80 

224 

2800 

November ^ 

90 
100 

1.998 
2,223 

December 

1905. 
January  

126 

1  768 

Febmary 

370 

March 

120 

878 

1.099 

109 

1,657 
2,423 

April 

66 
197 

May.:::;.:..::::   ::::..::::::::::::: 

125 
65 

3,540 
323 

June 

Total 

2,689     16-177  :        1.1«2 

487 

126 

190 

20,801 

LOCK  NO.  11. 


July 

August 

September. , 

October 

November . , 
December . . 


January . . 
February . 

March 

April 

May 

June 


Date. 


1904. 


1906. 


Coal.   ,  Stone. 


Sand  and 
gravel 


125  ! 
92  i 
91  I    2,626 


10  I 
90 
240  I 


200 

878 

1,208 

110 


Total '    3,047 


2,966 
1,688 

2.651 


2,007 
907 
1,889 
1,479 
2,268 


18,276 


677 
300 


80 


957 


Logs. 


224 


239 


629 


Lumber. 


49 


126 


251 


General  I 
and  ml»- 
cellane-  ' 
ous.     I 


60 


80 
126 


Total. 


702 
449 
2,623 
8,280 
1,722 
2,891 


2,133 
907 
2,069 
2,569 
3,840 
175 


320  '    23,380 
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Commerce — Continued . 

LOCK  NO.  12. 


Date. 

Coal. 

Stone. 

Sand  and 
gravel. 

Logs. 

1  General  i 

OUB. 

Total. 

July 

1904. 

90 
87 
94 
10 
90 
240 

2,966 
1,683 
2,661 

2,007 
907 
1,889 
1,479 
2,268 

126 
176 

1 

216 

Auffost 

7  1             60 

8    

319 

.^ptember 

2,623 

October          

80 

224 

8,280 

November 

*».i::::::::;:l 

1,722 
2,891 

2,188 

rn^erober                   -  -  

Jtnuarr 

1906. 

1 

126  t 

130  j 

February    .                   

1,037 

March 

200 

878 

1.208 

110 

2,089 
2,569 

ADril                         -- 

66 
239 

66  i             80 
126 

sfiy.  ::: ." 

3.840 

juie : 

66 

175 

; 

Total... 

3,007 

18,276 

880 

629 

381  1           320 

22,898 

Comparaiive  table  of  commerce  through  locks, 
LOCK  NO.  10. 


Items. 

1897. 

1898. 

Fi 

1899. 

seal  year  ending  June  30— 

19W. 

1900. 

l\ 

1.892 

6,465 

36 

1901. 

94 

180 

3,185 

19,265 

2X 

1902. 

1903. 

1905. 

Steamboats 

Barges 

.Steamboats 

Baiges 

hkvengers 

Lockages 

.number. . 
do.... 

tonnage.. 

....do.... 
.number.. 
do.... 

ftBIBD. 

tons.. 

....do.... 

67 
89 

228 

283 
403 
6.165 
29,032 
203 
587 

172 
118 
3,665 
5,770 
348 
220 

69 

181 

8,621 

12,884 

'"'iis' 

306 
420 
18,345 
24,990 
101 
434 

204 

451 

18,693 

30,930 

127 

299 

18,560 

24,700 

118  ,        199 

276 

150 

FREIGHT   CA] 

Coal 

Corn 

1,926 

2,223 

1,069 

615 

3,805 
12 

240 

3.860 

1,476 

2,689 

Cotton          -  ... 

do.... 

! 

88 

i 

Hay 

Steel  rails    

do.... 

10 

do.... 

:::;.. ..1 

28 
22 

2 

Cement 

.    ..do... 

........|. ....... 

88 

Stone 

....do.... 

6,076 
148 

2,082 
128 

18 

8.938 
45 

18,096 
256 

14,783 
1,725 

16, 177 

Sand  and  gravel 
Oats 

do.... 

1,132 

do.... 

Cros-ties 

do.... 



iis 

5,264 

4 

352 

111 

Hewn  timber 

dn 

'               ' 

Uig9 do.... 

Lumber do.... 

General    and    miscellane- 
ous   tons-- 

i49 

81 

14 

342 

m 

90 

188  , 

596  ;    1,701 

219  '        293 

87          533 
525          313 

255  i        106 

638 
276 

8 

487 
126 

190 

Total 

J    2,169 

13,291 

1,761 

i.e.^ 

7,549 

5.090 

18,166 

18,906 

20,801 
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Comparative  table  of  commerce  through  locks — Continued. 
LOCK  NO.  11. 


Items. 

1898. 

Fiscal  year  ending  June  30— 

1897. 

1899. 

1900. 

1901. 

1902.    1    1908. 

1904. 

1905. 

Steamboats 

Barges 

Barges 

Passengers 

Loclcages 

.number.. 
....do.... 
tonnage.. 
....do.... 
.number.. 
....do.... 

IRIED. 

tons.. 

do.  . 

294 
285 

a 

684 

683 

439 

13,985 

38.590 

2,994 

774 

297 
147 
6,431 
7.800 
721 
354 

104 
105 
2,657 
6,750 
71 
206 

371 

162 

9,111 

21,479 

1,275 

506 

263 

268 

8,706 

24,312 

494 

455 

658 

464 

27,007 

27,220 

1,760 

931 

847 
479 
24.138 
32.485 
677 
589 

164 

343 

26.003 

26.69U 

259 

FREIGHT  CAl 

Coal 

Com 

4,706 

4,139 
25 

1,269 

707 

^^, 

450 

4.211 

1,852 

S.WT 

Cotton 

....do.... 

38 

Hay 

Steel  raili<  

do 

.............. 

10 

..  .do.... 

22 

9 

5,210 

148 

88* 

20 
22 

Cement 

do 

Stone 

...  do.... 

1,277 
68 
18 

6,320 
45 

13,096 
202 

14.783 
1.726 

18.276 
957 

Sand  and  gravel 
Oats 

do 

do 

:::::::: 

Poets 

....do.... 

14 

113 

5,527 

16 
514 

320 

:.:::::::::::::: 

Cross- ties 

..    .do 

Hewn  timber  . . . 

do.... 

Logs 

Lumber 

General    and  m 
ous 

do.... 

....do.... 
Iscellane- 
tons.. 

165 
146 

44 

392 
846 

110 

138 
626 

285 

■i;7is* 

430 

87 
157 

S33 
154 

206 

677 
170 

158 

529 
251 

320 

Total 

6,061 

16,057 

2,205 

1,836 

7,473 

7,864 

18,402 

19,360 

23.380 

a  No  record  kept. 
LOCK  NO.  12. 


Steamboats.... 

Barges 

Steamboats 

Barges 

Lockages  

..number.. 

do.... 

..tonnage.. 

do.... 

..number.. 
do.... 

kRRIED. 

tons.. 

do.... 

309 
211 

il 

651 

636 

474 

13,582 

35,790 

3.089 

815 

808 
151 
6,729 
8.060 
782 
372 

111 
110 
2,948 
7,020 
111 
228 

473 

271 

11.635 

28.430 

1,482 

614 

471 
548 
13,987 
38,942 
828 
660 

662 

679 

27,196 

35,960 

1,911 

901 

848 
587 
24,284 
36.000 
857 
618 

162 

309 
23,139 
26,420 

240 

FREIGHT  Ci 

Coal 

Corn 

4,699 

4,618 
25 

1,456 

757 

4.255 
12 

625 

4,211 

1.0S2 

3,007 

Cotton . . 

.    ..do.... 

88 

Hay 

Steel  rails 

do.... 

10 

do.... 

22 

9 

5,290 

148 

88" 

20 
22 

Cement 

do.... 

Stone 

do.... 

1 do.... 

1.804 

845 

18 

9,314 
1,819 

18,096 
2,001 



14.872 
2,642 

18.276 
380 

Sand  and  grave 
Oats        

.  .     do.... 

Posts 

do.... 

14 

113 

5,728 

74 
514 

320 

Cross-ties 

do.... 

Hewn  timber . . 

do.-.. 

Logs 

Lumber 

General  and 
ous 

do.... 

do.... 

mlscellane- 
tons.. 

178 
139 

44 

332 

346 

110 

138 
626 

285 

487 

87 
805 

170 

590 
154 

663 
170 

153 

629 
381 

320 

Total.... 

5,060 

16,875 

2.332 

1,886 

9,149 

12,820 

20,270 

20,432 

22,898 

a  No  record  kept. 

R  5. 

IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

Accounts  of  this  improvement  are  contained^in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1900,  page  2211;  1902,  page  1306,  and 
1904,  page  1828. 

The  river  and  harbor  act  of  June  13,  1902,  modified  the  existing 
project  for  this  improvement  by  increasing  the  depth  to  be  obtained 
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in  the  channel  from  12  feet  at  mean  low  water  to  17  feet  at  the  same 
stage  of  tide. 

During  1903  and  1904  a  channel  with  a  depth  of  15  feet  and  with  a 
width  of  from  75  to  100  feet  was  dredged  within  the  limits  of  this 
project  except  over  one  small  shoal  at  the  extreme  upper  end  of  the 
improvement.  As  a  result  of  this  work  vessels  with  a  draft  of  from 
14  to  15  feet  have  been  able  to  navigate  the  river,  so  that  while  in 
1902  only  about  45  per  cent  of  the' exports  via  Horn  Island  Pass  could 
be  loaded  in  Pascagoula  River,  in  1904  about  71  per  cent  of  these 
exports  were  loaded  there,  thus  effecting  the  saving  of  a  considerable 
amount  of  money  which  otherwise  would  have  been  expended  in  the 
rehandling  of  cargoes. 

During  the  past  fiscal  year  no  conti*act  work  has  been  in  progress. 
The  river  and  harbor  act  of  March  3,  1905,  carried  an  appropriation 
of  $150,000  for  continuing  the  Pascagoula  River  improvement,  and 
during  the  coming  fiscal  year  it  is  proposed  to  apply  these  funds  to  the 
work  of  dredging  a  17-foot  channel  to  such  width  as -may  be  possi- 
ble within  the  limits  of  the  project.  Proposals  for  this  work  were 
opened  on  May  31.  1905,  and  contracts  for  its  performance  were 
entered  into  unider  date  of  June  16, 1905,  with  the  Southern  Dredging 
Company  of  Mobile,  Ala.,  for  work  in  section  1  at  the  price  of  9.98 
cents  per  cubic  yard,  place  measurement,  and  with  John  Andersen,  of 
Gulfport,  Miss.,  for  work  in  section  2  at  8  cents  per  cubic  yard,  place 
measurement.  The  latter  of  these  contracts  was  approved  by  the 
Chief  of  Engineers  June  28,  1905,  while  the  former  has  not  yet  been 
approved. 

Expenditures  during  the  p»st  fiscal  year  have  amounted  to  $21,798.88 
for  final  payments  on  dredging  contract,  survey  work,  and  contingent 
operations. 

It  is  proposed  to  apply  future  appropriations  to  the  work  of  widen- 
ing to  its  projected  dimensions  tne  17-foot  channel  which  will  be 
obtained  under  the  present  contracts. 

On  June  30,  1905,  the  channel  bad  shoaled  in  places  to  about  13 
feet  at  low  water.    These  shoals  are,  however,  very  soft. 

Money  statement. 

July  1,  1904,  balance  unexpended ...,  $29,214.06 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .  150, 000. 00 

179,214.06 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      21,798.88 

July  1,  1905,  balance  unexpended 157,415. 18 

July  1,  1905,  outstanding  liabilities 850.00 

July  1,  1905,  balance  available 156,565.18 

July  1,  1905,  amount  covered  by  uncompleted  contracts 120, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 520, 622. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1905 400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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March  2, 1827 $8,000. 

May  23, 1828 17,500. 

August  30,  1862 5,000. 

June  17,  1878 10,000. 

March  3,  1879 14,000. 

June  14, 1880 20,000. 

August  5,  1886 20, 000. 

August  5,  1886  (transferred 
from  Horn  Island  Pass  ap- 
propriation)       5,000. 

August  11,  1888 27,000. 

September  19.  1890 al8, 000. 

July  13,  1892 ol6,200. 

August  18,  1894 07,600. 

June  3,  1896 ol,200. 


00| 

00! 

oo! 

OOi 

00 

00| 

00. 


March  3,  1899 «^30,000.00 

June  6,  1900 6199,600.00 

June  13,  1902 25,000.00 

March  3,  1903 100,000.00 

April  28,1904 25,000.00 

March  3,  1905 150,000.00 

Total 699,100.00 

Less  cost  of  Horn  Island  Pass 
dreilginj^  in  1897,  from  ap- 
propriations of  1894  and 
1896 7,682.40 

Balance 691,417.60 


CONTEACT  IN  FORCE. 


With  John  Andersen,  of  Gulfport,  Miss.,  dated  June  16,  1905,  approved  by  the 
Chief  of  Engineers  June  28,  1905,  for  dredging  in  section  2,  Mississippi  Sound, 
Mississippi,  at  the  rate  of  8  cents  per  cubic  yard  for  material  removed,  measured  in 
place,  work  to  be  commenced  by  July  30,  1905,  and  to  be  completed  by  January  31, 
1906. 


CX)MMERCIAL  STATISTICS. 

The  following  statement  concerning  the  clearances  from  the  port  of  Pascagoala  for 
the  calendar  year  ending  December  31,  1904,  was  furnished  oy  the  Unit^  States 
custom-house  at  Pascagoula,  Miss. : 

Foreign  clearances 153 

Domestic  clearances -•. 17 

Net  tonnage <?73,361 

Customs  receipts $2, 409 

The  following  statement  concerning  the  commerce  of  the  Pascagoula  River  for  the 
calendar  year  ending  December  31,  1904,  was  furnished  by  the  Pascagoula  Commer- 
cial Club,  of  Scranton,  Miss. : 


Articles. 


Quantlty.l    y^«,. 


Arriving: 

Logs  and  timber 

Fish  and  oysterH . . . 

Total 

Departing: 

Lumber  and  timber 

Rosin , 

Turpentine 

Charcoal 

Total 


7bn«.     I 

430,000  j 

1,126 


$1,290,000 
39,000 


481,125        1,329,000 


288.000  , 
10.000 
8,750 
8.000 


2,670,000 
150,000 
400,000 
80,000 


304,750    8.300,000 


a  Portions  of  Pascagoula  River  appropriations  applied  to  dredging  work. 
^Excluding  a  total  of  $88,000  applied  to  dredging  in  Horn  Island  anchorage. 
<^In  addition  to  the  above,  125  vessels,  with  an  aggr^e^ate  net  tonnage  of  150,000 
tons,  with  cargoes  from  the  port  of  Pascagoula,  cleared  &om  adjacent  ports. 
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R  6. 

IMPROVEMENT  OF  PASCAGOULA,  LEAF,  AND  CHICKASAHAY  RIVERS, 

MISSISSIPPI. 

The  river  and  harbor  act  of  June  13,  1902,  combined  the  existing 
projects  for  the  improvenient  of  the  Pascagoula,  Leaf,  and  Chickasahay 
rivers,  Mississippi,  for  which  appropriations  had  formerly  been  made 
separatelv,  into  one  work  of  improvement.  From  the  joint  appropri- 
atiOQ  of  $12,000  carried  by  the  act  of  March  3,  1906,  for  the  improve- 
ment of  these  three  streams,  $6,760  was  allotted  to  the  Pascagoula 
River,  |3,250  to  the  Leaf  River,  and  $2,000  to  the  Chickasahay  Kiver. 

(a)   PASCAGOULA   RIVER. 

This  river  was  worked  over  in  1902  and  1903,  and  placed'  in  condi- 
tion for  rafting  and  light-draft  navigation.  The  work  of  improvement 
was  then  suspended  owing  to  lack  of  funds,  and  was  not  resumed  until 
June,  1905. 

With  the  funds  allotted  from  the  river  and  harbor  act  of  March  3, 
1905,  repairs  were  made  to  plant,  property  was  purchased,  and  a  snag- 
ging party  was  organized  after  the  river  stage  nad  become  favorable 
lor  work.  Snagging  operations  were  commenced  at  Moss  Point,  Missis- 
sippi, on  June  19, 1905,  and  were  prosecuted  upstream  from  that  point. 
During  the  balance  of  the  month  a  distance  of  40  miles  of  river  was 
restored  to  a  navigable  condition.  Expenditures  during  the  year  have 
amounted  to  $576.38,  of  which  the  sum  of  $218  was  applied  to  the  care 
andpreservation  of  public  property. 

With  funds  available  it  is  proposed  to  remove  existing  obstructions 
from  the  channel  of  the  stream  within  the  limits  of  the  project,  while 
future  appropriations  will  be  applied  to  a  continuation  of  the  work  of 
uiaintenance. 

Money  statement. 

July  1,  1904,  balance  unexpended $261.78 

Amount  idlotted  from  river  and  harbor  act  approved  March  3,  1905 6, 750. 00 

7,011.78 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 576. 38 

July  1,  1905,  balance  unexpended 6,435.40 

Julyl,  19a5,  outstanding  liabilities 260.00 

Julyl,  1905,  balance  available 6,175.40 

Amount  that  can  be  profitabl^r  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1905 5,000.00 

Submittwi  in  compliance  with  requirements  of  sundry  civil  act  of 
.   June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  T 


(b)  leaf  river. 

Snagrging  operations  on  this  stream  have  not  been  in  progress  since 
December  31,  1902,  owing  to  lack  of  funds. 

With  the  allotment  made  available  by  the  river  and  harbor  act  of 
March  3, 1905,  it  is  proposed  to  prosecute  maintenance  work  on  this 
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stream  during  the  coming  fiscal  year,  by  removing  the  many  obstrac- 
tions  which  have  lodged  in  the  channel  since  work  was  last  in  progress. 

It  is  proposed  to  apply  future  appropriations  to  similar  work  at  this 
locality,  as  it  becomes  necessarj^  as  this  project  is  one  of  maintenance. 

Expenditures  during  the  year  have  amounted  to  $250.30^  which 
amount  has  been  applied  to  tne  preservation  and  care  of  public  prop- 
erty and  the  purchase  of  working  materials. 

Money  statement. 

July  1,  1904,  balance  unexpended $250.30 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 3, 250. 00 


3,500.30 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 250. 30 


July  1,  1905,  balance  unexpended 3,250.00 

July  1,  1905,  outstanding  liabilities 150.00 


July  1,  1905,  balance  available 3,100.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 5,000.00 

Submitted  in  compliance  with  ^requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(c)    CHICKASAHAY  EIVER. 

Owing  to  lack  of  funds,  no  snagging  work  has  been  in  progress  on 
this  stream  since  October  19,  1903. 

With  the  funds  appropriated  by  the  river  and  harbor  act  of  March 
3,  1906,  it  is  proposed  to  undertake  maintenance  work  on  this  stream 
within  the  limits  of  the  project  during  the  coming  fiscal  year. 

Expenditures  during  the  fiscal  year  ending  June  30,  1905,  have 
amounted  to  $223.  This  sum  has  been  applied  to  the  care  and  preser- 
vation of  public  property. 

Money  statement 

July  1,  1904,  balance  unexpended $223. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1906 2, 000. 00 


June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 223. 00 


July  1,  1906,  balance  unexpended 2,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  Milance  un- 
expended July  1,  1906 6,000.00 

Submitted  in  compliance  with  requirements  of  the  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


For  Faficagoula  River:  | 

March  3,  1881 $4,000  I 

August  2,  1882 8,000  i 

July  5,  1884 3,000 

September  19,  1890 o2,000  I 

July  13,  1892 «3,800 

August  18,  1894 «5,400 

June3,  1896 a4,800 

June  13,  1902  (allotment) ...    4, 000 
March  3,  1905  (allotment)  ..    6, 750 

Total 41,760 

For  Leaf  River: 

September  19,  1890 5,000 

July  13,1892 5,000 

August  18,1894 2,500 

Junes,  1896 2,500 


For  Leaf  River — Continued. 

March  3,  1899 |2,500 

June  13,  1902  (allotment) . . .     2, 250 
March  3,  1905  (allotment)  ..    3,250 

Total 23,000 

For  Chickasahay  River: 

September  19,  1890 5,000 

July  13,  1892 5,000 

August  18,  1894 5,000 

June  3,  1896 2,000 

March3,  1899 2.500 

June  13,  1902  (allotment) ...  2, 250 

March  3,  1905  (allotment) ...  2, 000 

Total 23,760 


COMMERCIAL  STATISTICS. 


The  following  statement  concerning  the  commerce  of  the  Pascagoula  River  and  its 
tributaries,  the  Chickasahay  and  Leaf  rivers,  for  the  calendar  year  ending  Decem- 
ber 31,  1904,  was  furnished  by  the  Pascagoula  Commercial  Club*,  of  Scranton,  Miss. : 


Articles. 

Quantity. 

Value.     1 

1 

ArUcles. 

Quantity. 

Tons. 
200 
50 

Value. 

Paacagoula  River; 

etc 

164,000 
3,000 
9,000 
1,260 
3,000 

t492,000 

860,000 

180,000 

12,500 

160,000 

Leaf  River— Continued. 

Rosin 

General  merchandise . . 

Total 

$4,000 

9  FMi 

Tiimen  tin  e 

Rosin 

196,300  1         600.500 

ChftrcoAl 

General  merchandise  . . 

Chickaaahay  River; 

Logs  and  timber 

Turpentine 

66,000 
125 
500 
260 

196,000 
15,000 
10,000 
15,000 

Total 

180,260 

1,194,600 

Leaf  River: 

Logs  and  timber 

Turpentine 

196,000 
50 

688,000 
6,000  1 

1 

General  merchandise . . 
Total 

66,876 

238,000 

Nan.— The  tonnages  of  the  Leaf  and  Chickasahay  rivers  passed  down  the  Pascagoula  River,  but 
in  the  above  statements  the  business  originating  on  each  stream  is  included  alon|. 


R  7. 

IMPBOVEMENT  OF  HORN  ISLAND  PASS,  MISSISSIPPI. 

The  existing  project  for  this  improvement  was  adopted  in  the  river 
and  harbor  act  of  March  3,  1905,  and  provides  for  obtaining  a  21-foot 
channel  through  the  outer  and  inner  bars  of  the  Pass,  the  width  of  the 
cut  to  be  300  feet  across  the  outer  bar  and  200  feet  elsewhere. 

A  description  of  earlier  work  performed  in  Horn  Island  Pass  is  con- 
tained in  the  Annual  Report  of  tne  Chief  of  Engineers  for  1897,  page 
1694,  and  of  work  performed  in  Horn  Island  anchorage  in  the  Report 
for  1901,  page  1842. 

The  existing  low-water  depth  through  the  Pass  is  18  feet,  and  the 
range  of  the  tide  is  about  1.1  feet. 

«  Portions  ol  Pascagoula  River  appropriations  applied  to  snagging  work. 
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The  river  and  harbor  act  of  March  3,  1905,  made  the  followinpf 
appropriation  for  this  locality: 

Improving  Horn  Island  Pass,  Mississippi,  with  a  view  to  obtaiDin^  a  channel 
twenty-one  feet  in  depth  and  three  hundred  feet  in  width  across  the  outer  bar,  two 
hundred  feet  wide  elsewhere,  in  accordance  with  the  report  submitted  in  Hoisse 


Document  Numbered  Five  hundred  and  six,  Fifty-eighth  Congress,  second  seosion, 
forty  thousand  four  hundred  and  eighty  dollars:  Provided^  That  a  contract  or  con- 
tracts can  be  made  at  a  sum  not  to  exceed  the  unit  price  of  eleven  cents  per  cubic 
yard,  or  such  work  can  be  performed  by  Grovemment  dredge. 

In  response  to  a  public  advertisement,  dated  May  16,  1906,  of  the 
proposea  work  at  Horn  Island  Pass,  no  bids  were  received,  and  the 
perioi-mance  of  this  work  at  the  price  of  11  cents  per  cubic  yard 
therefore  seems  improbable. 

During  the  coming  fiscal  year,  available  funds  will  be  applied  to  the 
execution  of  dredging  a  21 -foot  channel  through  Horn  Island  Pass, 
provided  that  a  Goveniment  dredge  can  be  secured  for  the  work,  or 
that  its  performance  by  contract  at  a  price  not  to  exceed  the  condi- 
tional figure  be  found"  practicable.  Future  appropriations  will  be 
applied  to  the  work  of  maintaining  the  channel,  which  may  be  obtained 
with  funds  now  available. 

No  expenditures  have  been  made  in  connection  with  this  work  of 
improvement 

Money  stcUement. 
Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905. .  $40, 480. 00 

July  1,  1906,  balance  unexpended 40,480.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1 907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 9,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


August  18,  1894,  and  June  3,  1896  (allotments) $7,682.40 

March  3,  1899  (allotment,  Horn  Island  anchorace) 20, 000. 00 

June  6,  1900  (allotment,  Horn  Island  anchorage) 68,000.00 

March  3,  1905 40, 480.  W 

Total 136,162.40 


COMMERCIAL  STATISTICS. 


During  the  calendar  year  1904,  about  170  vessels  with  cargoes  passed  through  Horn 
Island  Pass.  These  cargoes  consisted  of  about  110,000  tons  of  lumber  and  timber 
valued  at  $1,052,000. 


R  8. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI,  MISSISSIPPI.      * 

An  account  of  the  work  performed  at  this  locah'ty  is  contained  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1894,  page  1325,  and 
for  1904,  page  1833. 
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No  contract  work  has  been  in  progress  in  connection  with  this 
improvement  during  the  past  year,  owing  to  the  lack  of  funds. 
Expenditures  during  the  year,  amounting  to  f  165.64,  have  been  applied 
to  mcidental  expenses. 

The  river  ana  harbor  act  of  March  3,  1905,  appropriated  $9,000  for 
the  maintenance  of  the  Biloxi  channel.  With  these  funds  it  is  pro- 
posed to  enter  into  contract  during  the  coming  fiscal  year  for  work  at 
Biloxi,  in  order  to  remove  shoals  in  the  dreaged  cut,  thereby  main- 
taining an  8-foot  channel,  as  called  for  in  the  project. 

On  June  30,  1905,  the  minimum  depth  in  tne  channel  at  low  water 
was  7  feet.     The  range  of  the  tide  is  about  If  feet. 

Future  appropriations  will  be  applied  to  a  continuation  of  mainte- 
nance work  as  it  becomes  necessary. 

Money  statemenL 

July  1,  1904,  balance  unexpended $165. 64 

Amount  appropriated  by  nver  and  barber  act  approved  March  3,  1905. .      9, 000. 00 


Jane  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement L 


9, 165. 64 
165.64 


July  1,  1905,  balance  unexpended 9,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 12,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPBIATIONB. 

August  2,  1882 $6,000.00 

Augusts,  1886 12,500.00 

August  11,  1888 18,500.00 

September  19,  1890 9,000.00 

June  13,  1902 10,000.00 

March  3,  1906 9,000.00 

Total 64,000.00 

Less  amount  turned  back  into  Treasury,  January,  1896 61 7.  7*5 

Balance 63,382.27 


COMMEBCIAL  OTATIffPICS  FOR  THE  CALENDAR   YEAR  ENDING   DECEMBER  31,    1904. 

[Approximate.] 


Articles. 

Quantity. 

Value. 

Articles. 

Quantity. 

Value. 

IMPOBTB. 

Oysters,  fish,  shrimp,  etc  . . . 
Lumber,  brick,  ana  build- 
ing material 

Tom. 
114,000 

20,400 
80,000 

S630,6&2 

90,768 
574,135 

EXPOBTB. 

Lumber  and  timber 

Naval  stores,  charcoal,  etc. 
OysterF,  fish,  shrimp,  etc... 
General  merchandise 

Tons. 

70,000 

12,000 

5,000 

8,000 

»560,000 
395.000 
225,000 

Oenezal  merchandise 

60,000 

Total 

164,400 

1,295,555 

Total 

90,000 

1,210,000 
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R  9. 

CHANNEL  FROM  GULFPORT  TO  SHIP  ISLAND  HARBOR,  MISSISSIPPI. 

Dredging  at  this  locality  under  the  existing  contract  with  Mr. 
Spencer  S.  Bullis,  of  Gulf  port,  Miss.,  was  commenced  April  16, 1901, 
and  has  been  prosecuted  continuously  since  that  date.  This  contract 
calls  for  the  completion  of  a  channel  300  feet  wide  between  Ship  Island 
Harbor  and  Gulf  port,  Miss.,  with  an  anchorage  basin  at  its  shore  end 
2,640  by  1,320  feet  in  area,  both  with  a  depth  of  19  feet  at  low  water. 

The  work  of  dredging  the  channel  to  its  projected  dimensions  was 
completed  in  the  fiscal  year  1903.  The  contractor  then  commenced 
redredging  the  central  portions  of  the  channel^  in  order  to  remove 
some  shoaTs  and  to  insure  a  sufficient  depth  therein  at  the  time  of  the 
final  examination.  This  latter  work  was  completed  in  July,  1903. 
Since  that  time  operations  have  been  directed  principally  toward  the 
completion  of  the  anchorage  basin,  and  two  hydraulic  dredges  have 
been  engaged  on  the  latter  work,  except  between  December,  1903,  and 
December,  1904,  when  the  hydraulic  dredge  Cape  Charles  was  engaged 
on  some  additional  redredging  in  the  channel  and  in  undergoing 
repairs. 

A  survey  party  was  organized  May  1,  1905,  and  commenced  the 
final  survey  of  the  Gulfport  channel  and  anchorage  basin  at  that  time. 
It  was  found,  however,  that  although  the  projected  depth  of  19  feet 
existed  in  the  center  of  the  channel,  the  sides  of  the  cut  were  some- 
what shoal  and  that  some  redredging  would  be  necessary  to  place  the 
channel  in  condition  for  acceptance.  The  latter  work  was  tnerefore 
undertaken  by  the  contractor  about  June  1,  and  is  now  in  progress. 

On  June  30,  1905,  the  depths  in  the  center  of  the  dredged  channel 
varied  from  191  to  22  feet,  while  the  projected  depth  of  19  feet  existed 
over  the  entire  area  of  the  anchorage  basin  except  at  a  few  places 
neap  its  north  boundary. 

It  is  proposed  to  hold  available  funds  for  contract  payments  until 
the  completion  of  the  channel  and  basin  to  their  projected  dimensions. 
The  funds  appropriated  in  the  sundry  civil  act  of  April  28,  1904,  for 
maintenance,  will  be  held  until  the  channel  and  basin  have  been  prop- 
erly maintained  for  the  period  of  one  year  after  acceptance  by  the 
United  States. 

Statement  of  expenditures  for  examinations  and  inspections  of  work  of  dredging  a  channd 
and  anchorage  basin  bebveen  Ship  Island  Harbor  and  Gulfport^  Miss.,  during  the  fiscal 
year  ending  June  SO,  1905, 

ISubmitted  in  accordance  with  Circular  No.  12,  Office  of  the  Chief  of  Engineers,  dsfted  July  81, 1897.] 


Item. 


Inspection  and  superintendence 

Examinations  and  8ur\'eys 

OfBce  expenses 

Mileage 

Inciden  ttils 

Total 


Allotted.  I  Expended.    Balance. 


$1,575.00 

6,260.00 

1,250.00 

150.00 

600.20 


9,725.20 


162.11 

969.36 

210.00 

10.29 


1,261.76 


$1,512.89 

5.280.64 

1,040.00 

189.71 

500.20 


8,478.44 


The  river  and  harbor  act  of  March  3,  1905,  authorized  an  examina- 
tion of  the  '^Anchorage  ba«in  at  Gulfport,  and  channel  therefrom  to 
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the  anchorage  or  roadstead  at  Ship  Island,  with  a  view  to  obtaining  a 
sufficient  depth  and  width.  Also  bhip  Island  Pass,  between  Ship  and 
Cat  islands.  A  report  on  this  examination  will  be  submitted  early  in 
the  coming  fiscal  year. 

Money  statement. 

July  1,  1904,  balance  unexpended $109,013.20 

June  30,  1905,  amount  allotted  during  fiecal  year 712.00 

169,726.20 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       1,261.76 

July  1,  1905,  balance  unexpended 168,473.44 

July  1,  1905,  amount  covered  by  uncompleted  contracts 160, 000. 00 


Qt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
,  for  maintenance  of  improvement,  in  addition  to  the  balance 


'Amount 

1907, 

unexpended  July  1,  1905 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

Jane  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOP&IATIONB. 


Julv5,  1884  (allotments) 121,194.04 

June  28,  1902 150,000.00 

April  28, 1904  (maintenance ) -. 10, 000. 00 

Total : 181,194.04 


CONTRACT  IN  FOBCE. 

With  Spencer  S.  Bullis,  dated  February  20,  1901,  approved  by  the  Chief  of  Engi- 
neers March  18,  1901,  for  dredging  a  channel  and  anchoraee  oasin  in  Mississippi 
Sound,  between  Ship  Island  Harbor  and  Gulfport,  Miss.,  for  |150,000.  and  for  main- 
taining said  channel  and  anchorage  basin  for  a  period  of  five  ye^m  after  its  comple- 
tion for  the  sum  of  $10,000  annually.  Work  commenced  April  16,  1901;  was  to  be 
completed  by  April  16,  1903.  Time  of  completion  has  been  extended  for  such  period 
as  is  deemed  reasonable  by  the  district  engm^er  oflScer.  Maintenance  to  commence 
immediately  upon  completion  of  the  channel  and  basin. 


COXMBBCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING   DECEMBER  31,  1904. 

Clearances. 


Bteamships , , , 

97 

Ships 

13 

Barks 

78 

Schooners ........ 

81 

Total 

269 

Tonnage     

.  390,394 

Quantity. 

Articles. 

Quantity. 

Value. 

Articles. 

Value. 

EXPORTS. 

i/OBBbcT  And  timber 

Tbn*. 
408,000 
28,200 

98,196.000 
4«7,000 

IMPORTS. 

Iron  pyrites 

TVM. 

6,100 
8,000 

124,400 

NsTal  stores 

Phosphate 

45,000 

Total 

1V>la1 

486,200 

8.662,000 

9,100 

69,400 

SNO  1905  M 9( 

9 
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R  10. 

IMPROVEMENT  OF  PEARL  RIVER  BELOW  ROCKPORT,  MISSISSIPPI. 

Snagging  operations  under  the  appropriation  of  1902  were  com- 
pleted on  November  23,  1903.  Work  was  suspended  at  that  time  on 
account  of  lack  of  funds.  As  a  result  of  this  work  the  lower  portions 
of  the  stream  had  been  placed  in  a  safe  condition  for  light-draft  navi- 
gation. 

Under  date  of  May  31,  1904,  an  allotment  of  $2,000  from  the  con- 
tingent appropriation  for  emergencies  in  river  and  harbor  works,  a^ t 
of  June  13, 1902,  was  made  for  this  improvement.  With  these  funds 
between  October  3,  1904,  and  January  6,  1905,  a  revetment  was  con- 
structed across  the  head  of  Moores  Ba\'ou,  in  order  to  keep  the  river 
in  its  channel  and  to  prevent  the  formation  of  a  cut-off.  This  revet- 
ment was  constructea  of  piles,  driven  close,  capped  and  braced,  and 
Srotected  by  earth  filling.  The  total  cost  of  this  work  was  $1,286.39. 
he  balance  of  the  allotment,  amounting  to  $713.61,  was  turned  back 
into  the  Treasury  on  May  23,  1905. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $7,000  for 
the  improvement  and  maintenance  of  the  Pearl  Kiver  below  RockporL 
Working  property  has  been  purchased,  repairs  were  made  to  plant, 
the  sna^  boat  Pearl  was  towea  from  Mobile  to  Indian  Village,  West 
Pearl  River,  and  snagging  operations  were  commenced  at  the  latter  point 
on  June  21,  1905.  During  the  balance  of  the  month  obstructions  were 
removed  from  thechannelof  the  river  for  a  distance  of  17 miles  above 
Indian  Village. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1905,  have 
amounted,  to  $1,561.31,  all  of  which  was  applied  to  maintenance. 

It  is  proposed  to  prosecute  the  work  of  improvement  and  mainte- 
nance during  the  coming  fiscal  year  with  funds  now  available,  devoting 
$2,000  to  the  former  work,  and  to  apply  future  appropriations  to 
similar  work  of  maintenance. 

The  river  and  harbor  act  approved  Marcli  3,  1905,  authorized  an 
examination  of  Pearl  River  from  the  mouth  to  Rockport.  A  report 
on  this  examination  will  be  submitted  during  the  commg  fiscal  year. 

No  reliable  figures  as  to  the  total  amount  of  commerce  of  this  stream 
could  be  obtained. 

Mo7iey  statetnent. 

July  1,  1904,  balance  unexpended |2, 225. 98 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905.      7, 000. 00 

9,225.98 
June  30,  1905,  amount  expended  during  fiscal  year: 

Amount  turned  back  into  Treasury ." $713. 61 

For  maintenance  of  improvement 1, 561. 31 

2,274.92 

July  1,  1905,  balance  unexpended 6, 951. 06 

July  1,  1905,  outstanding  liabilities 870. 00 

July  1,  1905,  balance  available 6,081.06 

Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4y  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Digitized  by  VjOOQIC 


APPENDIX    R BEPOBT   OF   MAJOR    ORAIOHILL.  1427 

APPROPRIATIONS. 

June  14,  1880 $30,000.00     Auguat  18,  1894 $5,000.00 

MarchS,  1881 25,000.00     June  3,  1896 10,000.00 

August  2,  1882 15,000.00  i  March  3,  1899 7,000.00 

July 5,  1884 10,000.00  I  June  13,  1902 7,000.00 

August  5,  1886 13, 125. 00     June  13,  1902  (allotment) ...  1, 286. 39 

August  11,  1888 10,000.00     MarchS,  1905 7,000.00 

September  19,  1890 15,000.00'  

July  13,  1892 15,000.00  |             Total 170,411.39 


R  II. 


•  IMPROVEMENT  OF  PEARL  RIVER  BETWEEN  EDINBURG  AND  JACKSON, 

MISSISSIPPI. 

The  river  and  harbor  act  of  June  13,  1902,  made  a  single  appropri- 
ation for  the  two  upper  sections  of  the  Pearl  River,  one  from  Carthage 
to  Jackson  and  the  other  from  Edinhurg  to  Carthage,  thus  combining 
into  one  work  the  projects  for  the  improvement  of  these  two  sections 
of  the  stream. 

The  existing  project  for  this  improvement  contemplates  the  main- 
tenance of  the  improved  channel  between  Edinbur^  and  Jackson 
obtained  under  earlier  appropriations.  In  conformity  with  this  project, 
snagging  operations  were  in  progress  at  intervals  between  September 
9,  1902,  and  September  17,  1908,  when  work  was  suspended  owing  to 
lack  of  funds.  No  work  has  been  done  since  the  latter  date,  but  with 
funds  appropriated  in  the  river  and  harbor  act  of  March  3,  1905,  it  is 
propos^  to  resume  snagging  operations  on  this  stream  during  the 
coming  fiscal  year. 

Expenditures  during  the  past  fiscal  year  have  amounted  to  f  183.73 
and  have  been  applied  to  preservation  and  care  of  public  propertv. 

Future  appropriations  will  be  applied  t»  the  work  of  maintaining  a 
high-water  cnannel  on  this  section  of  the  Pearl  River. 

No  commercial  statistics  relating  to  this  improvement  could  be 
obtained. 

This  section  of  Pearl  River  is  not  considered  worthy  of  further 
improvement  by  the  I'^nited  States  owing  to  the  small  amount  of  com- 
merce using  it. 

Money  stateynent, 

July  1,  1904,  balance  unexpended fl$261.91 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .      4, 000. 00 

4,261.91 
June  30,  1905,  amount  exj)ended  durinj?  fiscal  year,  for  maintenance  of 

improvement 183. 73 

July  1,  1905,  balance  unexpended 4, 078. 18 

«  Erroneously  reported  last  year  as  $261.88. 
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APPBOPBIATIOMB. 

Qtrthoffe  to  Jackton. 


March  3,  1879 |6,000 

June  14,  1880 7,600 

March  3,  1881 2,600 

AugU8t2,  1882 2,600 

Auguflte,  1886 2,260 

August  11,  1888 2,500 

September  19,  1890 3,000 


July  13,  1892 $6,000 

Aagafltl8,  1894 2,400 

June  3,  1896 2,400 

March  3,  1899 2,600 


Total 38,550 


Edinburg  to  Carthage. 


July  5,  1884 |2,600 

Auguflt6,  1886 2,250 

August  11,  1888 5,000 

September  19,  1890 6,000 

July  13,  1892  (maintenance) 500 


August  18,  1894  (maintenance) . .      $500 

June  3,  1896  (maintenance) 500 

March  3, 1899  (maintenance) 1,  OOa 


Total 17,250 

Edinburg  to  JacksoTU 

June  13,  1902 $3,000 

March3,  1906 4,000 

Total 7,000 


R  la. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

On  March  15,  1904,  an  allotment  of  $350  was  made  from  the  indef- 
inite appropnation  for  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  for  the  purpose  of  defraying  the  cost  of 
shifting  tne  wreck  of  the  Russian  bark  Jlilja  so  as  to  prevent  the  ves- 
sel from  sinking  in  the  channel  of  Horn  Island  Harltor,  Mississippi, 
and  to  effect  the  removal  of  the  wreckage  of  iron  masts  and  yards  from 
this  vessel,  which  had  fallen  overboard  in  the  anchorage  area.  The 
latter  work  had  been  performed  under  emergency,  on  March  4,  1904. 
The  work  of  removing  the  wreckage  of  the  masts  and  yards  was 
undertaken  by  the  owners  of  the  wreck  in  June,  1904,  after  notice  had 
been  given  them  as  to  the  requirements  of  the  law,  and  this  work  was 
reported  completed  in  July,  1904.  Subsequent  examination  showed 
the  wreckage  to  have  been  removed  satisfactorily.  The  total  cost  of 
this  work  was  $183.40,  and  the  balance  of  the  allotment,  amounting  to 
$216.60,  was  turned  back  into  the  Treasury  on  January  18,  1905. 

On  May  17, 1905,  an  allotment  of  $600  was  made  from  the  indefinite 
wreck  appropriation  for  the  purpose  of  removing  the  wreck  of  the 
gravel  barge  Goodxcin^  which  had  sunk  in  Mobile  &y  off  Cedar  Point 
Arrangements  for  prosecuting  the  work  of  removing  this  wreck  are 
now  in  progress. 
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IMPROVEMENT  OF  THE  PASSES  OF  THE  MISSISSIPPI  RIVER,  OF  BAYOU 
LAFOURCHE,  OF  BAYOU  PLAQUEMINE,  GRAND  RIVER,  AND  PIGEON 
BAYOUS,  AND  OF  BAYOU  TECHE,  LOUISIANA. 


REPORT  OF  LIEUT,  COL.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1906, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPBOVBMBNTB. 


1.  Oloeinij   crevaase  in   Pass  a  Loutre, 

Mianasippi  River. 

2.  Outlet  of  MiaBissippi  River. 

3.  Southwest  Pass,  MissisBippi  River. 

4.  Examinations  and  surveys  at  South 

Pass,  Mississippi  River. 

5.  Maintenance    and    imnrovement    of 

South    Pass    channel,    Mississippi 
River. 


6.  Bayou  Lafourche,  Louisiana. 

7.  Bavou  Plaquemine,  Grand  River,  and 

Pigeon  bayous,  Louisiana. 

8.  Bayou  Teche,  Louisiana. 

9.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigation. 


United  States  Engineer  Office, 

New  Orleans^  La.^  July  10^  1905. 
General:  I  have  the  honor  to  submit  herewith  annual  reports  upon 
works  of  river  and  harbor  improvement  for  this  district  for  the  fiscal 
year  ended  June  30,  1906. 
Very  respectfully, 

Clinton  B.  Sears, 
Lieut.  Col.y  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers y  U.  S.  A. 


S  I. 
CLOSING  CREVASSE  IN  PASS  A  LOUTRE.  MISSISSIPPI  RIVER. 

For  references  as  to  progress  of  the  work  and  condition  of  the  dam 
on  June  30,  1904,  see  page  1881,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904.  There  has  been  no  change  in  the  condition  of  the  dam 
daring  the  past  fiscal  year. 

A  chart  is  forwarded  herewith  showing  results  of  a  survey  of  the 
Pass  a  Loutre  crevasse  and  vicinity  made  during  the  fiscal  year. 

The  crevasse  is  gradually  closing.  Enormous  deposits  of  sediment 
bave  been  made  toth  above  and  below  the  remaining  portions  of  the 
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dam  which  was  intended  to  close  it,  and  the  water  now  discharged 
through  the  crevasse  finds  its  waj^  to  the  open  bay,  a  distance  of  4  to 
6  miles,  through  man}'  shallow  and  narrow  channels. 

The  mattress  sill  completed  Across  the  head  of  Pass  a  Loutre  in 
December,  1900,  has  been  the  most  potent  factor  in  reducing*  the  di>- 
charge  of  the  crevasse.  The  area  oi  cross  section  in  Pass  a  Loutre, 
just  above  the  crevasse,  has  decreased  5,(>00  square  feet  since  the  sill 
was  completed,  and  the  maximum  depth  in  the  crevasse  has  decreased 
as  much  as  30  feet. 

Moiiey  statement. 

July  1,  1904,  balance  unexpended $21,  004.  92 

February  2,  1905,  amount  received  from  proceeds  of  sale  of  Government 
property 25.00 

July  1,  1905,  balance  unexpended 21,  029.  92 


ABSTRACT  OP    APPROPRIATIONS. 


By  act  of  CJongress  approved  February  26,  1897 o  $250,  OOO 

Amount  received  from  sale  of  Government  property 25 

Total 250,025 


S2. 

IMPROVEMENT  OF  THE  OUTLET  OF  THE  MISSISSIPPI  RIVER. 

A  history  of  the  progress  of  the  work  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1878;  see  also  Annual 
Report  for  1902,  page  1323. 

During  the  fiscal  year  no  work  has  been  done  or  expenditures  made 
under  this  appropriation  by  the  New  Orleans,  La.,  onSce.  For  oper- 
ations of  the  dredge  Benyaurd^  transferred  to  this  district  by  Maj. 
J.  C.  Sanford,  Corps  of  Engineers,  on  December  17,  1904,  see  report 
for  '^Maintenance  of  South  Fass  Channel,  Mississippi  River." 

This  work  was  dropped  from  the  list  of  duties  m  this  district  on 
January  6,  1905,  in  accordance  with  authority  of  the  Chief  of 
Engineers. 

Money  stat^nent, 

July  I,  1904,  balance  unexpended,  in  hand  under  the  New  Orleans,  La., 
office $456.44 

September  2,  1904,  amount  deposited  to  the  credit  of  the  appropriation, 
under  instructions  of  the  Chief  of  Engineers 456.44 


ABSTRACT  OP   APPROPRIATIONS. 

By  act  of  Congress  approved  March  3,  1899 $200.  000 

By  sundry  civil  act  approved  June  6, 1900 300, 000 

Total 500,000 

a  Of  this  amount  $10,000  was  allotted  by  act  of  February  17,  1898,  for  survey  of 
Southwest  Pass,  Mississippi  Kiver. 
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S3. 

IMPROVEMENt  OF  SOUTHWEST  PASS,  MISSISSIPPI  RIVER. 

For  progress  of  the  work  see  page  1882,  Annual  Report  of  the  Chief 
of  Engineers  for  1904. 

During  the  past  fiscal  year  work  under  contiuct  with  ('hristie  & 
Lowe,  for  construction  of  jetties,  was  continued.  One  hundred  and 
fouileen  mattresses,  held  in  place  by  stone,  were  placed  in  the  east 
jetty,  the  foundation  mats  being  extended  to  a  point  22,100  feet  from 
the  shoxe  end;  42  mats  were  placed  in  the  second  tier,  20  in  the  third, 
and  6  in  the  fourth  tier.  In  the  west  jetty  81  foundation  mattresses 
were  placed,  extending  the  jetty  to  a  point  16,148  feet  from  its  shore 
end.  A  total  of  433,4221  square  yards  of  mattress  work  and  112,659.9 
tons  of  stone  was  placed  in  the  jetties  during  the  fiscal  3'ear,  the  con- 
tract prices  being  96  cents  per  square  yard  and  $4  per  ton,  respectively. 
For  full  data  and  description  of  the  work  see  the  accompanying  report 
of  Mr.  Cornelius  Donovan,  United  States  assistant  engineer. 

The  self-propelling  dredge  Barnard^  provided  for  by  the  river  and 
harbor  act  of  June  13,  1902,  was  built  under  the  direction  of  Maj. 
J.  C.  Sanford,  Corps  of  Engineers,  at  Camden,  N.  J.  The  boat  arrived 
at  New  Orleans  on  September  3,  1904.  The  work  of  putting  the 
dredge  in  condition  for  operation  was  done  at  New  Orleans  in  Septem- 
ber and  October,  1904.  The  dredge  and  ponton  pipe  line  wore  trans- 
ferred to  South  Pass  in  October,  and  began  work  on  October  25. 
After  five  minutes'  work  the  switching  valve,  from  some  unknown 
cause,  became  displaced,  cutting  oif  the  discharge  and  directing  it  into 
one  of  the  side  discharges  which  was  closed  bv  a  blank  flange.  There 
being  no  escape  for  the  material  pumped,  the  force  reacted  on  the 
main  pump,  wrecking  the  pump  casing  and  switching  valve.  The 
dredge  returned  to  New  Orleans  on  October  26,  and  preparations  were^ 
immediately  made  for  i-epairing  the  damage.  A  new  pump  casing  was* 
ordered  from  the  makers  of  Sie  dredge,  which  was  received  at  New 
Orleans  on  March  8,  1905.  The  pump  casing  was  installed  and  the 
dredge  left  for  Southwest  Pass  on  April  13,  arriving  on  April  15. 
For  operations  of  the  dredge  at  Southwest  Pass,  see  the  accompanying 
report  of  Assistant  Engineer  Donovan. 

On  account  of  the  adv'ance  of  the  crest  of  the  bar  at  Southwest  Pass 
since  the  date  of  the  survey  in  1898,  on  which  the  estimates  for  this 
improvement  were  based,  it  has  become  necessary  to  make  provision 
for  increasing  the  lengths  of  the  jetties  to  correspond  with  this 
advance.  This  will  necessarily  increase  the  cost  of  the  jetties.  This 
extension  is  absolutely  necessary  to  insure  the  ultimate  success  of  the 
project. 

In  order  to  provide  the  funds  required  for  prosecuting  the  work  to 
the  greatest  aavautage,  to  insure  against  the  possible  loss  of  portions 
of  the  jetties  by  storms,  or  of  accident  to  the  valuable  plant  engaged 
on  this  work,  to  provnde  for  increasing  the  floating  and  other  plant 
required  on  a  work  of  this  magnitude,  and  in  general  to  insure  the 
efficient  and  successful  prosecution  of  the  project  and  the  early  attain- 
ment of  the  projected  depth  of  water  through  Southwest  Pass,  an  early 
appropriation  of  $500,000,  in  addition  to  the  amount  authorized  by  the 
act  of  June  13,  1902,  is  earnestly  recommended  for  the  favorable  con- 
sideration of  Congress. 
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Money  statement. 

July  1,  1904,  balance  unexpended $1,417,553.  16 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1906 1, 250, 000.  CO 

2,667,553.15 

June  30,  1905,  amount  expended  during  fiscal  year $818, 644. 97 

Amount  drawn  on  account  of  construction  of  dredges 

from  January  1,  1904,  to  January  1,  1905 204,110.72 

Treasury  settlement,  February  9,  1906,  in  favor  of  Navy 

Department,  for  work  done  on  dredge  Benyaurd 7, 127. 19 

Amount  allotted  to  Major  Sanford,  March  29,  1905,  on 

account  of  dredge  Benyaurd 200. 00 

1,030,082.88 

July  1,  1906,  balance  unexpended 1,637,470.27 

July  1,  1905,  outstanding  liabilities 185,899.46 

July  1,  1905,  balance  available 1,451,570.82 

July  1,  1905,  amount  covered  by  uncompleted  contracts 1, 079, 444. 56 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 500,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 


ABSTRACT  OF  APPBOPRIATIONB. 

By  act  of  Congress — 

Approved  June  13,  1902 $750,000 

Approved  March  3,  1903 1,000,000 

Approved  March  3,  1906 1,250,000 


Total 3,000,000 


ABSTRACT  OF  CONTRACTS   IN   FORCE  DURING   FISCAL  YEAR  ENDING  JUNE  30,  1905. 

Name  and  address  of  contractor:  Christie  &  Lowe,  Chicago,  HI. 

Work:  Constructing  two  jetties  at  the  mouth  of  Southwest  Pass,  Mississippi  River. 
Estimated  quantities  of  materials:  Brush  mattress,  960,000  square  yards;  riprap  stone, 
213, 525  tons;  concrete,  65,606  cubic  yards.  Increase  or  decrease  of  20  per  cent  in 
above  quantities  allowed  by  specifications. 

Contract  price:  Brush  mattress,  96  cents  per  square  yard;  riprap  stone,  $4  per  ton; 
concrete,  $6.10  per  cubic  yard. 

Date  of  contract:  July  16, 1903. 

Date  of  approval:  July  31,  1903. 

Date  of  commencement:  October  2, 1903, 

Date  of  expiration:  August  3, 1907. 

Name  and  address  of  contractor:  The  Johnson  Iron  Works  (Limited),  New  Orleans, 
La. 

Work:  Rebuilding  U.  S.  boat  Chere  Amie. 

Contract  price:  $13,950. 

Date  of  contract)  December  28, 1904. 

Date  of  expiration:  May  28,  1905;  time  limit  waived. 

Emergency  contrat^t;  to  be  paid  jointly  from  the  appropriations  for  improving 
Southwest  Pass  and  maintenance  of  South  Pass  Channel,  Mississippi  River. 

Name  and  address  of  contractor:  New  York  Shipbuilding  Company,  Camden,  N.  J. 

Work:  Constructing  pump  casing  for  U.  S.  dreage  Barnard. 

Contract  price:  $2,710. 

Date  of  contract:  January  19, 1905. 

Date  of  expiration  and  completion:  February  25, 1905. 

Emei^gency  contract. 
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Name  and  addreeB  of  contractor:  The  Johnson  Iron  Works  (Limited) ,  New  Orleans, 
La. 
Work:  Constructing  survey  boat 
Contract  price:  17,189. 
Date  of  contract:  January  19, 1905. 
Date  of  expiration:  May  29, 1906;  time  limit  waived. 


COMMERCIAL   BTATIBTIC8. 


For  commercial  statistics  for  the  port  of  New  Orleans,  see^reporton  *' Maintenance 
of  South  Pass  Channel,  Mississippi  River.'' 


SEPOBT  OF  MR.  CORNBi^IUS  DONOVAN,  ASSISTANT  BNOINESR. 

New  Orleans,  La.,  July  5,  J906. 

Sir:  I  have  the  honor  to  report  upon  the  improvement  of  the  Southwest  Pass  of 
the  Mississippi  River  durine  tne  fiscal  year  endrng:  June  30,  1905. 

Herewith  is  a  chart  whfbn  at  a  glance  shows  the  location  of  the  jetties  and  the 
progress  made  in  constructing  them.  The  details  of  the  constru(!tion  of  mattresses, 
etc,  are  given  on  sheet  No.  2,  accompanying  my  last  annual  report 

WORK  DONE  DURING  THE  YEAR. 

East  jetty, — One  hundred  and  fourteen  mattresses  were  placed  in  this  jetty  during 
the  year,  47  in  the  foundation  tier,  42  in  the  second  tier,  20  in  the  third  tier,  and  5 
in  the  fourth  tier.  Twenty-seven  of  them  were  100  by  200  feet,  20  were  150  by  200 
feet,  30  were  95  bv  200  feet,  16  were  75  bv  200  feet,  6  were  55  by  200  feet,  and  15  were 
35  by  200  feet.  The  requisite  amount  of  stone,  53,893.21  tons,  was  placed  on  these 
mattresses,  and  a  further  amount  of  15,441.91  tons  was  placed  on  tne  surface  mat- 
tresses as  a  foundation  upon  whi(;h  the  concrete  cappine  will  rest. 

The  foundation  mattresses  in  this  jetty  are  in  place  tor  a  distance  of  22,100  feet 
from  the  shore  end,  and  for  a  distance  of  8,900  feet  from  the  same  point  the  jetty  is 
prepared  for  the  concrete  capping. 

A  second  tier  of  mattresses  are  in  place  from  6,300  to  14,700  feet  from  the  shore 
end,  a  third  tier  from  8,000  to  12,000  feet  from  the  same  point,  and  a  fourth  tier  from 
8,500  to  9,500  feet 

The  three  foundation  mattresses  at  the  sea  end  of  this  jetty  moved  from  their 
original  position  after  having  been  in  place  from  one  to  three  weeks.  The  end  one 
moved  seaward  about  100  feet,  and  the  sea  end  of  it  swung  to  the  eastward  about  70 
feet  The  sea  end  of  the  next  mattress  also  moved  to  the  ea«>tward  70  feet,  and  the 
movement  of  the  third  one  was  not  so  much. 

At  the  time  these  mattresses  moved  they  were  covered  with  a  layer  of  sand  from 

1  to  10  feet  in  thickness,  which  gave  evidence  of  that  phenomenal  movement  of 
volumes  of  sand  along  the  bottom.  This,  I  have  no  doubt,  is  what  caused  the  move- 
ment of  the  mattresses,  and  no  amount  of  stone  would  have  prevented  it.  The 
placing  of  mattresses  at  the  sea  end  was  discontinued  until  such  time  as  the  move- 
ment of  sand  had  ceased.  The  mats  moved  will  still  be  effectual  in  preventing  a 
deepening  around  the  end  of  the  jetties. 

West  jetty. — During  the  month  of  August,  1904,  the  work  of  placing  foundation  mat- 
tresses in  this  jetty  was  commenced  at  a  point  248  feet  shoreward  from  station  *'0." 
Sixteen  mattresses,  200  feet  long  and  100  feet  wide,  were  built  in  place,  as  there  was 
not  sufficient  water  to  float  them. 

Eighty-one  mattresses  were  placed  in  this  jetty  over  a  length  of  16,148  feet,  the 
end  of  the  outer  one  being  at  station  15+900.  The  mattresses  are  200  feet  in  length, 
except  one,  which  is  107  feet;  64  of  them  are  100  feet  wide  and  17  of  them  are  150 
feet  wide.  The  requisite  amount  of  stone,  35,864  tons,  was  placed  on  the  mattresses, 
being  40  pounds  per  square  foot,  and  an  additional  7,360.78  tons  was  placed  over  a 
distance  of  3,600  feet  from  the  shore  end,  and  for  a  width  of  18  feet  and  a  depth  of 

2  feet  as  a  foundation  for  concrete. 
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During  the  year  the  contractors  placed  in  both  jetties  433,422}  square  yards  of 
mattress  and  112,559.9  tons  of  stone. 

H^TTLEMENT  AND   COMPRESSION   OP   MATfRBSSES. 

In  connection  with  mattresses  built  in  place  it  was  ascertained  that  after  40  or  50 
pounds  of  stone  per  square  foot  was  place<l  on  them  they  settled  into  the  bottom 
about  two-tenths  of  a  foot.  After  placmg  additional  stone  on  them  for  a  width  of  18 
feet  and  a  thickness  of  2  feet,  the  settlement  varied  from  one-tenth  to  seven-tenths 
of  a  foot. 

Where  there  are  two  tiers  of  mattresses  the  mean  settlement  and  compression  is 
five-tenths  of  a  foot,  and  where  there  are  three  tiers  it  is  four-tenths  of  a  foot. 

The  settlement  and  compression  was  determined  by  elevations  taken  when  the 
surface  mat  was  placed  and  before  adding;  the  stone  necessary  to  bring  the  jetty  up 
to  the  level  of  mean  high  water,  and  at  mtervals  since  that  time  and  up  to  June  30, 
1905. 

It  is  quite  impracticable  to  determine  how  much  of  the  decrease  in  elevation  is  due 
to  compression  and  how  much  to  the  settlement  of  the  mat  into  the  bottom  where 
the  jetty  is  built  of  more  than  one  tier  of  mattresses,  but  in  the  case  of  the  surface 
mats  the  compression  is  generally  about  one-tenth  of  a  foot. 

Where  the  jetty  is  not  built  up  to  or  near  the  surface  it  is  impracticable  to  deter- 
mine the  settlement  accurately.  Soundings  taken  from  time  to  time  do  not  indicate 
any  settlement,  in  fact  in  many  places  a  decrease  in  the  depth  of  water  over  the  mat 
is  shown  in  consequence  of  a  deposit  of  sediment  on  the  mattresses. 

DREDGING. 

The  dredge  Barnard  arrived  at  Southwest  Pass  April  15,  1905,  and  at  onoe  began 
prei)aration8  for  testing  the  plant  in  accordance  with  specifications. 

Dredging  was  commenced  April  21,  and  the  test  period  ended  with  and  included 
May  31.  Since  that  date  the  dredge  has  been  operated  without  her  pipe  line  over 
the  ont«r  1^  miles  of  the  proposed  channel,  running  in  and  out  on  a  welRlefined 
range  and  discharging  the  material  on  either  side. 

By  this  means  it  was  expected  that  the  current  would  carry  out  a  lai^e  amount  of 
material,  and  it  was  hojiea  that  such  increase  in  depth  might  be  secured  as  would 
enable  the  dredge  Benyaurd  to  operate  in  this  portion  of  the  channel. 

Unfortunately  the  river  had  reached  its  highest  stage  before  dredging  was  com- 
menced, and  therefore  the  advantage  of  a  nsing  river  was  lost.  Then,  too,  the 
past  high  stage  was  but  a  moderate  one,  reaching  but  14  feet  on  Carroll  ton  gauge. 

The  effect  of  dredging  done  was  an  increase  of  2  feet  in  the  mean  depth  over  the 
outer  bar. 

The  project  for  the  improvement  of  Southwest  Pass  contemplated  dredging  the 
channel  as  the  jetties  were  built  out,  but  in  order  to  do  this  an  exit  to  the  Gulf  nuist 
be  made  through  the  outer  bar  for  such  dredge  as  is  used. 

The  superstructure  of  the  jetties  is  not  sufficiently  advanced  to  be  of  any  material 
aid  in  assisting  channel  development  or  in  protecting  the  dredged  channel  from  the 
effect  of  heavy  seas;  but  notwithstanding  this  it  is  believed  that  the  dredge  Benyaurd 
would,  if  she  could  work  there,  increase  the  depth  materially. 

The  dre<lge  Barnard^  with  her  pipe  line,  can  not  be  successfully  operated  on  the 
outer  bar  on  account  of  frequent  and  heavy  seas.  If,  however,  she  could  Ije  so 
operated  and  the  material  deposited  on  either  side  of  the  channel,  it  would  stx)n 
become  an  obstacle  to  the  operations  of  the  contractors  by  causing  too  shoal  water, 
with  which  they  are  now  contending  in  places  for  their  tugs. 

The  results  of  capacity  tests  of  the  dreage  Barnard  gave  a  discharge  of  409,000  cubic 
feet  of  water  per  hour  when  using  the  pipe  line,  the  corresponding  indicated  horse- 
power of  the  pumping  engine  being  about  1,000,  and  the  revolutions  per  minute 
130.6,  which  is  the  designed  speed  of  the  pump. 

Without  the  pipe  line,  and  pumping  through  the  side  discharges,  the  discharge  of 
water  per  liour  was  689,000  cuoic  feet.  The  indicated  horsepower  was  976,  and  the 
revolutions  per  minute  112.6. 

The  discharge  in  both  cases  was  determined  from  readings  obtained  by  means  of 
a  Pitot  tube. 
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SURVEYS. 

During  the  month  of  September,  1904,  a  survey  of  the  jetty  channel  was  made  as 
a  hasifl  Tor  comparison  with  future  surveys.  At  that  time  sufficient  work  had  not 
tieen  done  to  cause  appreciable  channel  development,  but  now,  that  such  develop- 
ment may  be  expectea,  more  frequent  surveys  have  been  arranged  for.  A  detailed 
survey  now  in  progress  has  been  delayed  by  unfavorable  weather,  but  it  is  expected 
that  it  will  be  completed  in  a  few  days. 
Respectfully  submitted. 

C0BNELIU8  Donovan, 
Principal  AssiMarU  Engineer. 
Lieut.  Col.  Clinton  B.  Skabs, 

Corps  of  Engineers, 


S4. 
EXAMINATIONS  AND  SURVEYS  AT  SOUTH  PASS,  MISSISSIPPI  RIVER. 

In  accordance  with  provisions  of  the  river  and  harbor  act  approved 
June  13,  1902,  such  examinations  and  surveys  were  made  or  the  14 
miles  of  channel  from  the  main  river  to  the  Gulf  as  were  necessary  for 
full  information  relative  to  the  depth  and  width  of  channel.  Four 
charts  showing  this  channel  accompany  a  report  of  Mr.  Cornelius 
Donovan,  assistant  engineer,  herewith. 

To  ascertain  the  voiume  and  percentage  of  flow  through  the  three 

CELsses  of  the  river,  discharge  measurements  were  taken  during  the 
igh- water  period  of  1905.  The  measurements  were  commenced  on 
March  10,  1905,  and  were  still  in  progress  at  the  close  of  the  fiscal 
year.  For  full  information,  data,  etc.,  concerning  these  measure- 
ments and  the  results  obtained,  see  report  of  Mr.  Donovan? 

Sinieinent  of  expenditures  on  account  of  appropriatimi  for  examinations  and  surveys  at 
South  Pass,  Mississippi  River ^  from  July  7,  1904y  to  June  SO,  1906,  inclusive,  made  in 
compliance  with  the  rirer  and  hkrbor  ad  of  June  IS,  J90g. 

Services $8,426.98 

Board  of  Burveying  party 56. 00 

Total 8,482.98 

Mcm^y  statements, 

APPROPRIATION    FOR   FISCAL   YEAS   1904. 

July  1,  1904,  balance  unexpended $1,748.81 

June  30,  1905,  amount  expended  during  iSscal  year 1, 748. 81 

APPROPRIATION   FOR  FISCAL  YEAR   1905. 

Jaly  1,  1904,  amount  appropriated  by  river  and  harbor  act  of  June  13, 

1902,  for  fiscal  year  1906 $10,000.00 

June  30,  1905,  amount  exjMended  during  fiscal  year $8, 482. 98 

July  1,  1905,  outstanding  liabilities  ( for  services) 1, 617. 02 

July  1,  1905,  total  cost  of  operations  during  fiscal  year 10, 000. 00 


REPORT  OF  MR.    CORNELIUS  DONOVAN,    ASSISTANT  SNQINEER. 

New  Orleans,  La.,  July  6,  1905. 
^ir:  I  have  the  honor  to  report  upon  the  work  of  examinations  and  surveys  at 
^uth  Pass,  Missiasippi  River,  during  the  fiscal  year  ending  June  30,  1905. 
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The  following  charts  accompany  this  report: 

No.  1.  Chart  of  the  channel  from  South  Pass  light-house  through  the  jetties  to 
deeper  water  in  the  Gulf. 
No.  2.  Chart  of  a  part  of  South  Pass  from  South  Pass  light-house  to  Grand  Bayou. 
No.  3.  Chart  of  a  part  of  South  Pass  from  Grand  Bayou  to  the  head  of  South  ^aas. 
No.  4.  Chart  of  the  Head  of  the  Passes. 
No.  5.  Chart  of  Pass  a  Loutre  Crevasse. 

EXAMINATIONS   AND  SURVEYS. 

A.  detailed  annual  survey  was  made  from  deep  water  in  the  Mississippi  River 
through  South  Feiss  to  deep  water  in  the  Gulf,  a  aistance  of  14  miles.  (See  charts 
Nop.  1,  2,  3,  and  4.)  Monthly  surveys  were  made  of  the  jetty  channel,  and  weekly 
surveys  were  made  of  the  shoaler  reaches  in  South  Pass  and  of  the  channel  beyond 
the  ends  of  the  jetties. 

A  survey  was  made  of  the  Pass  a  Loutre  Crevasse.     (See  chart  No.  5. ) 

All  soundings  from  deep  water  in  the  Gulf  to  a  point  5  miles  above  the  South  Pass 
light  were  reduced  to  thenplane  of  mean  low  tide,  which  is  indicated  by  a  reading  of 
3. 1  feet  on  the  Port  Eads  gauge,  and  the  remainder  of  the  pass  to  deep  water  in  the 
Mississippi  River  were  reduced  to  a  reading  of  1.96  feet  on  the  Head  of  Passes  gauge, 
this  being  the  mean  low  tide  during  low  river. 

The  following  table  gives  the  least  depth  of  water  through  South  Pass,  the  jetty 
channel,  and  the  channel  beyond  the  ends  of  the  jetties  for  each  month  of  the  year: 


South  Pa.ss. 

J 

Avail- 
able 
depth. 

etty  channel 

1          Beyond  jetties. 

Date. 

AvaU- 

able 

depth. 

Available  width 
of  channel. 

26        28    ,    30 
feet.    feet.  !  feet. 

Available  width 
of  channel. 

1 

lAvall- 
,  able 
depth. 

Available  width 
of  channel. 

26    I    28 
feet.  1  feet. 

30 
feet. 

Feet. 
50 
100 
95 

26 
feet. 

28         30 
feet.    feet. 

1904. 
July 

Feet. 
28.4 
28.1 
28.3 
28.3 
28.1 
28.0 

28.3 
28.3 
28.8 

a  27.0 
29.1 

a27.2 

Feet.  1  Feet. 
235      140 
265  1      30 
270        90 
280  ,      90 
230       140 

F^et. 

Feet. 

Feet.    Feet. 
200       170 
160  ,    120 

180  1    145 

.Tcrf. 

27.2 
28.0 
28.6 
27.9 
28.6 
29.2 

29.5 
81.5 
30.6 
30.7 
31.7 
31.8 

100 
100 
180 
240 
90 
220 

260 
170 
300 
800 
880 
820 

Feet. 

Feet. 

August 

30.9 

30.5 

70 
36 

September 

October 

November 

.      9Q  k 

160       115 
160       100 

170      140 
170       145 
210  :     155 
215       180 
215       190 

"76" 

60 
140 

110 

December 

280         45  i            1     99  Q 

1905. 
January 

290       i'^ 

1 

80.0 

1     29.4 

80.0 

February 

March 

290 
310 
80 

170 
215 

166  ■        96 
225          on 

April 

30.0 
29.4 

220 
280 
280 

180 

Mky 

June 

276 
170 

126 

90 
210 

1 

1 

a  The  shoallngs  in  South  Pass  were  caused  by  sand  waves  and  were  of  short  duration,  being  removed 
in  a  few  days  by  the  dredge  Benyaurd.  The  stage  of  the  river  at  the  time  of  the  shoalings  was  about 
2  feet  above  the  plane  of  reference,  making  the  actual  available  depth  29  feet. 

DISCHARGE   MBABUREMENTS. 

To  ascertain  the  volume  and  percentage  of  flow  through  South  Pass,  Southwest 
Pass,  and  Pass  a  Loutre,  discharge  measurements  were  begun  on  March  10,  1905. 
At  this  time  the  stage  of  the  Mississippi  River  was  8.45  feet  on  the  Carrollton  gauge. 
The  observations  will  be  continued  during  the  high-water  season  and  until  the  river 
reaches  a  stage  of  5  feet  on  the  Carrollton  gauge. 

Xoca<io7i.— The  South  Pass  discharge  section  is  located  about  200  feet  above  the 
location  used  in  1898,  being  2,450  feet  below  Head  of  Passes  light.  There  are  six 
velocity  stations  100  feet  apart. 

Southwest  Pass  discharge  section  occupies  the  same  lo(»tion  and  position  as  that 
used  in  1898,  and  is  located  at  a  point  4,500  feet  below  Head  of  Passes  light.  There 
are  eleven  velocity  stations  160  feet  apart. 

Pass  a  Loutre  discharge  section  is  located  about  300  feet  above  the  location  used  in 
1898,  being  8,000  feet  below  Head  of  Passes  light.  There  are  twelve  velocity  stations 
200  feet  apart. 

Meier, — Three  observations  per  week  have  been  taken  since  March  10,  1905,  using 
a  Ritchie- Haskell  current  meter.  The  outfit  is  rigged  on  a  50-foot  steam  launch. 
Each  observation  is  taken  at  six-tenths  the  depth  of  the  water  at  each  velocity 
station  and  covers  a  period  of  200  seconds. 
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Mder  ratings. — ^The  meter  was  rated  in  Red  Pass,  The  Jump,  where  still  water  from 
6  to  8  feet  deep  was  available.  The  ratings  were  made  with  suflicient  frequency  to 
iDsure  accurate  results.  The  meter  was  suspended  from  a  frame  3  feet  in  front  of 
the  how  of  a  skiff  and  at  a  depth  of  3  feet  below  the  surface  of  the  water.  The  skiff 
was  drawn  forward  and  backward  over  a  200-foot  base  by  men  on  shore  pulling  a 
quarter-inch  line  of  continuous  circuit  reeved  through  four  blocks.  The  blocks  at 
the  ends  of  the  base  were  supported  by  buoys  and  stayed  by  anchors.  The  veloci- 
ties used  had  sufficient  range  to  cover  all  velocities  found  in  the  actual  work. 

Soufidings, — ^The  area  of  the  cross  section  is  determined  for  each  observation  by 
taking  careful  soundings  over  the  section  at  50-foot  intervals  in  South  Pass  and  Pass 
a  Loutre  and  at  40-foot  intervals  in  Southwest  Pass.  The  loi*ations  of  the  soundings 
at  the  velocity  stations  are  determined  by  intersecting  ranges  on  shore,  the  locations 
of  intermediate  soundings  being  estimated  by  means  of  the  shore  ranges. 

Gauges. — Local  gauges  were  placed  at  each  of  the  discharge  sections,  and  all  read- 
ings are  reduced  to  mean  gulf  level,  corresponding  to  a  reading  of  1.76  feet  on  Head 
of  Passes  gauge. 

RestUts. — ^Tne  computations  have  not  been  kept  up  to  date,  but  enough  have  been 
computed  and  checked  to  give  an  approximate  idea  of  the  results. 

The  discharve  of  South  Pass  vanes  from  8  jier  cent  to  10.7  per  cent  of  the  total 
volume  througn  the  three  passes,  with  an  average  of  9.3  per  cent.  Eight  and  six- 
tenths  per  cent  was  dischaxxed  through  South  Pass  in  1898. 

Southwest  Pass  dischaige  varies  from  43  per  cent  to  48  per  cent  of  the  total  volume, 
with  an  average  of  46  per  cent,  as  compared  with  41.4  per  cent  in  1898. 

Pass  a  Loutre  discharge  varies  from  42.2  per  cent  to  47.5  per  cent  of  the  total  vol- 
ume, with  an  average  of  44.7  per  cent,  as  coinpared  with  50  per  cent  in  1898. 

A  tabulation  of  the  results  is  appended.  The  results  of  each  pass  are  tabulated 
separately,  so  that  the  results  of  each  observation  may  be  more  easily  compared. 

The  decrease  in  the  amount  of  water  carried  by  Pass  a  Loutre  is  probably  due  to 
one  or  both  of  two  causes:  (1)  The  mattress  sill,  which  was  placed  across  the  pass 
in  1900,  has  probably  decreased  the  cross  section  of  the  pass  at  that  point  and  deflected 
Home  of  the  water  into  the  other  passes;  (2)  in  1898  the  Pass  a  Loutre  crevasse, 
which  is  about  1}  miles  below  Heaa  of  Passes  light,  opene<l  directly  into  Garden 
Island  Bay,  which  was  a  wide  shallow  bay;  the  bay  has  l)een  filled  with  sediment 
from  the  river  until  at  present  it  is  from  4  to  6  miles  from  the  mouth  of  the  crevasse 
to  the  open  water  in  the  bay,  the  water  flowing  that  distance  through  numerous 
small  channels.  As  38  per  cent  of  the  water  entering  the  pass  in  1898  was  discharged 
through  the  crevasse,  any  decrease  in  the  velocitv  of  the  current  due  to  the  increased 
distance  from  the  pass  to  the  open  water  in  the  bay  would  affect  the  discharge  of 
raas  a  Loutre. 


RauUa  ofducharge  meamirementSf  pcMes  of  the  Mississippi  River  ^ 

March  10  to  May 

10,  1906, 

Dischax]pe  in  cubic 
second. 

feet  per 

Paasa 
Loutre. 

Total  dis- 
charge 
of  river 
(cubic 
feet  per 

second). 

PercentAge  of  total 
discharge. 

Carroll- 
ton  gauffe 
record 

(feet). 

Date. 

South 

PflM. 

South- 
west 
Paw. 

South 
Pass. 

South- 
west 
Pass. 

Paasa 
Loutre. 

1906. 
SUr.lO 

68,826 
66,068 
66,0S2 
66,787 
72,127 
70,006 
75,819 
76,S29 
72,482 
68,102 
66.969 
66,629 
60,604 
69,097 
64,062 
70,888 
66,699 
62,281 
47,844 
47,096 
60;863 
61,661 
44,027 

S:SS 

263,889 
270,848 
289,286 
288,867 
334.428 
318,716 
829,196 
332, 0%2 
341,622 
335,886 
389.572 
334,667 
820,687 
382.086 
334.884 
387,966 
316,291 
302,814 
247,839 
266,508 
264,049 
270,249 
245,261 
286,702 
226,818 

261,978 
266.829 
269.001 
269,998 
801,388 
314,941 
308,879 
322,377 
818,293 
322. 415 
321.603 
826,  a'^ 
318,004 
327.490 
323,328 
811,406 
284.641 
294,918 
281.346 
256,024 
266,981 
247,746 
246,162 
248,567 
243.891 

669,642 
592,740 
613, 31& 
625,642 
707.938 
708,662 
713.393 
731,138 
732,347 
726,402 
728,  H4 
717.249 
698.195 
728,673 
722,244 
720,248 
656,431 
660,013 
576,528 
569.223 
670,898 
569, 675 
685,430 
680,669 
613, 700 

9.6 
9.5 
10.6 
10.7 
10.2 
9.9 
10.6 
10.5 
9.9 
9.4 
9.2 
9.3 
8.6 
9.5 
8.9 
9.9 
8.6 
8.0 
8.2 
8.4 
8.9 
9.1 
8.2 
8.6 
8.5 

45.4 
46.7 
47.2 
46.2 
47.2 
46.3 
46.1 
45.4 
46.6 
46.2 
46.6 
46.3 
46.9 
45.6 
46.3 
46.9 
48.0 
46.6 
43.0 
46.6 
46.3 
47.4 
46.8 
44.7 
44.0 

46.0 
44.8 
42.2 
43.1 
42.6 
44.8* 
43.3 
44.1 
43.5 
44.4 
44.2 
46.4 
45.6 
44.9 
44.8 
43.2 
43.4 
46.4 
48.8 
46.0 
44.8 
43.5 
46.0 
46.8 
47.6 

8.46 

13 

9.46 

16 

10.10 

17 

10.20 

21 

11.60 

24 

U.90 

26 

11.90 

28 

12.10 

31 

12.40 

Apr.   8 

12.46 

12.60 

8 

12.30 

11 

12.75 

14 

12.90 

16 

12.76 

18 

12.60 

20      

12.10 

21 

12.00 

26 

11.26 

27 

U.20 

28 

10.85 

M4yi    ::::.:.... 

10.90 

8 

10.60 

5       

10.30 

10 

10.46 
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NAVIGATION   OF  THE  CHANNEL. 

The  channel  throujfh  South  Pass  has  remained  exceptionally  eood  throughout  the 
year.  The  small  shoals  and  sand  waves  that  appeared  in  South  Pass  during  the  high 
water  were  quickly  removed  by  the  dredge  Benyanrd.  The  channel  beyond  the  ends 
of  the  jetties  has  been  put  in  splendid  condition;  the  dredge  remove<l  tfce  mud  lamps 
that  obstructed  the  channel  and  greatly  reduced  the  shoal  to  the  westward  of  the 
channel. 

There  have  been  no  ships  aground  in  South  Pass  or  deep  outbound  shipr  aground 
on  the  shoal  to  westward  of  the  channel  beyond  the  ends  of  the  jetties  during 
the  year.  Three  ships,  inbound,  grounded  at' the  mouth  of  South  Pass  during  the 
year  on  account  of  fog  and  strong  current. 

Respectfully  submitted. 


Lieut.  Col.  Clinton  B.  Sears, 

Corps  of  Engineers. 


Cornelius  Donovan, 
Principal  Assistant  Engineer. 


S5. 

MAINTENANCE  AND  IMPROVEMENT  OF  SOUTH  PAaS  CHANNEL, 
MISSISSIPPI  RIVER. 

For  references  as  to  progress  of  the  work  see  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  page  1886. 

For  convenience  of  reference  the  operations  for  the  past  fiscal  year 
are  given  under  subheadings. 

MAINTENANCE   OF  JETTIES   AND   AUXILIARY   WORKS. 

During  the  year  repairs  were  made  to  west  dike  and  upper  dam, 
at  the  head  of  South  Pass;  t\td  bank  below  upper  dam  was  revetted 
for  a  distance  of  350  feet  with  stone,  to  prevent  surface  wave  wash 
from  cutting  through  between  South  Pass  and  Pass  a  Loutre,  and 
stone  was  placed  on  the  sill  across  the  head  of  Pass  a  Loutre  to  hold 
it  in  place  and  to  prevent  erosion  under  the  sill.  The  37  wing  dams 
in  the  jett}^  channel,  7  in  Grand  Bayou  reach,  4  in  Goat  Island  reach, 
and  one  in  Port  Eads  reach  were  maintained  in  good  condition  during 
the  year  by  the  addition  of  willows,  stone,  piles,  and  waling  timber, 
as  required. 

The  steamship  Excelsior  ran  into  and  damaged  the  inner  west  jetty 
for  a  distance  of  about  100  feet,  on  September  1,  1904.  The  damage 
was  repaired  at  a  cost  of  $162.65.  The  matter  was  reported  to  the 
United  States  district  attornev,  who  collected  the  cost  of  the  repairs, 
and  the  amount  was  deposited  to  the  credit  of  the  appropriation. 

The  inner  east  jetty  was  repaired  with  willows  and  stone  for  a  dis- 
tance of  3,265  feet,  5,777.2  cords  of  willows  and  2,548  cubic  yards  of 
stone  being  used  in  this  work. 

One  wharf  at  Port  Eads  was  rebuilt  and  minor  I'epairs  made  to  two 
other  wharves.  Two  houses  were  raised  and  repaired  and  repairs 
were  made  to  others  buildings,  as  required.  Repairs  were  made  to  the 
floating  plant,  as  required.  One  new  barge  was  constructed  under 
contract,  to  replace  a  barge  worn  out  and  unserviceable. 

The  total  amount  expended  during  the  year  in  connection  with  main- 
tenance of  jetties  and  auxiliary  works  proper  was  $48,564.41. 
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DREDGING. 

^  Dredge  Sabine, — ^This  dredge,  belonging  to  the  work  of  improving 
Sabine  iPass,  Texas,  was  employed  temporarily  in  dredging  in  the  chan- 
nel beyond  the  ends  of  the  jetties  from  July  15  to  August  20,  1904. 
During  this  period  the  dredge  removed  634  loads  of  material,  contain- 
ing an  estimated  total  of  123,630  cubic  yards  of  solid  material.  The 
oost  of  the  operations  of  the  boat  during  this  period  was  $3,908.66; 
adding  to  this  interest  on  the  original  cost  of  the  dredge  ($90,690)  at  3 
per  cent,  and  depreciation  of  plant  at  5  per  cent  per  annum,  the  net 
<»ost  of  the  dredging  was  $4,634.18,  resultmg  in  a  cost  to  the  Govern- 
ment of  about  34  cents  per  cubic  yard  of  solid  matter  removed. 

Dredge  Benymird, — This  dredge,  built  under  the  direction  of  Maj. 
.1.  Cy.  Sanford,  Corps  of  Engineei-s,  and  paid  for  from  the  appropria- 
tions for  improving  passes  of  the  Mississippi  River  and  improving 
Southwest  Pass,  Mississippi  River,  arrived  at  New  Orleans  on  October 
12,  1904,  and  began  dreaging  in  the  channel  beyond  the  ends  of  the 
ietties  at  South  Fass  on  October  24,  1904.     Since  that  date  she  has 
been  operated  in  South  Pass  and  in  the  channel  beyond  the  ends  of  the 
jetties,  except  for  periods  when  she  was  undergoing  repairs  or  coaling. 
I     The  thirty  days'  trial  of  the  dredge  provided  for  in  the  contract  for 
per  construction  was  had  under  the  direction  of  Major  Sanford  and 
rwas  completed  on  December  15,  and  the  dredge  was  formally  turned 
over  to  this  district  on  December  17, 1904.     The  expenses  of  the  dredge 
were  paid  by  thia  office  from  the  date  of  her  arrival  at  New  Orleans. 
I      It  is  estimated  that  the  Benyaurd  has  removed  approximately  380,960 
cubic  yards  of  solid  material  since  beginning  woi-k  October  24,  1904, 
to  the  end  of  the  fiscal  year.     The  total  cost  of  the  dredge  since  her 
arrival  in  this  district,  including  repairs,  etc.,  was  $39,180.65,  of  which 
amount  $36,906.98  was  paid  from  this  appropriation  and  $2,273.67 
from  the  appropriation  for  Southwest  Pass.     Including  interest  on  the 
cost  of  the  dredge  (about  $400,000)  at  3  per  cent  and  depreciation  of 
plant  at  5  per  cent  per  annum,  the  cost  per  cubic  yard  of  solid  matter 
removed  would  be  16  cents.     This  amount  does  not,  however,  repre- 
sent the  present  or  future  cost  per  cubic  yard  of  material  removed,  as 
the  cost  of  operation  was  materially  greater  during  the  first  few  months 
of  work,  before  the  dredge  was  got  to  a  working  basis,  and  consider- 
able time  was  lost  during  the  first  two  months  on  account  of  extraor- 
dinary repairs.     The  cost  per  cubic  yard  during  the  last  two  months 
of  the  fiscal  year  was  about  11  cents. 

The  dredge  Barnard^  built  under  the  direction  of  Major  Sanford  for 
work  at  Southwest  Pass,  was  transferred  to  South  Pass  for  her  tests 
in  October,  1904.  On  account  of  an  accident  to  the  pumping  machin- 
ery, after  five  minutes'  work  on  October  25,  the  dredge  was  returned 
to  New  Orleans  for  repairs.  No  work  was  done  by  this  dredge  at 
South  Pass  during  the  fiscal  year.  For  operations  of  the  dredge,  see 
report  for  improving  Southwest  Pass,  Mississippi  River. 

CONDITION   OF  THE   CHANNEL. 

The  channel  through  South  Pass,  the  jetty  channel,  and  beyond  the 
ietties  has  been  exceptionally  favorable  during  the  year.  Small  shoals 
have  occurred  from  time  to  time,  which  have,  however,  been  removed 
after  a  few  days'  dredging.     The  only  cases  of  grounding  of  vessels 
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reported  were  three  ships,  inbound,  running[  on  the  shoal  to  the  wo- 
ward  of  the  channel  beyond  the  ends  of  the  jetties,  on  account  of  fo*: 
and  a  strong  cross  current. 

For  details  of  the  work  and  of  the  channel  maintained  see  the  rep< ' 
of  Mr.  Cornelius  Donovan,  assistant  engineer,  printed  below: 

Mmiey  statements, 

APPROPRIATION   FOR  FISCAL  YEAR   1904. 

July  1,  1904,  balance  unexpended $34,135.9 

June  30,  1905,  amount  expended  during  fiscal  year 18, 955. 9 


July  1,  1905,  amount  reverting  to  Treasury 15, 179. 9 

APPROPRIATION   FOR   FISCAL  YEAR   1905. 

July  1,  1904,  amount  appropriated  by  emergency  river  and  harbor  act  of 
June  6,  1900 100,000.0 

Amount  deposited  to  credit  of  appropriation  January  30,  1905,  by  Capt 
W.  B.  Ladue 36. 

Amounts  collected  by  United  States  attornev  on  account  of  damages  to 

public  works,  and  deposited  to  credit  of  the  appropriation 269. 4 


100, 306. 1 
June  30,  1905,  amount  expended  during  fiscal  year 86, 258. 1 


July  1, 1905,  balance  unexpended 14, 047. 9 

July  1,  1905,  outstanding  liabilities $8,210.79 

July  1,  1905,  amount  covered  by  uncompleted  contracts 5, 837. 17 

14,047.9 


ABSTRACT  OF  APPROPRIATIONS. 

MaiTUenance, 


By  act  of  Congress — 

Approved  June  6,  1900  (indefinite) ,  $100,000  annually $600, 000.  0 

Approved  June  6,  1900  (allotted) 10,000.0 

Approved  June  13, 1902 76,000.0 


586, 000. 0< 
Amounts  collected  and  deposited  by  United  States  district  attorney  for 

damages  to  public  works 1, 409.  2 

Amount  received  from  sale  of  Government  property 11.  0( 

Amount  deposited  to  credit  of  appropriation  by  Capt.  W.  B.  Ladue, 

Corps  of  Engineers,  January  30,  1905 36.  75 


Total 586,457.0 

Reverted  to  Treasury «73,532.  4 


ABSTRACT  OF  CONTRACTS  IN   FORCE   DURING   FISCAL  YEAR  ENDING  JUNE  30,  1905. 

Name  and  address  of  contractor:  Oscar  F.  Barrett,  Cincinnati,  Ohio. 
Work:  Furnishing  and  delivering  4,000  cubic  yards,  more  or  less,  of  stone  on  tb 
bank  of  South  Pass,  Mississippi  Kiver. 
Contract  price:  $3.65  per  cuoic  yard. 
Date  of  contract:  June  16,  1904. 
Date  of  expiration:  September  14,  1904. 
Emergency  contract. 


« Amount  given  in  Annual  Report  for  1904  as  amount  reverted  to  Treasury  is  incorrect 
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Name  and  addroBs  of  contractor:  W.  G.  Coyle,  New  Orleans,  La. 
Work:  T'amishing  and  delivering  10,000  barrels,  more  or  leas,  of  Pittsbui)^  coal  in 
the  coal  yard  at  Port  Eads,  La. 
Contract  price:  34  cents  per  barrel. 
Pate  of  contract:  October  19,  1904. 
Date  of  expiration  and  completion:  October  27,  1904. 
Emergency  contract 

Name  and  address  of  contractor:  The  Johnson  Iron  Works  (Limited),  NeM 
Orleans,  La. 

Work:  Constructing  barge. 

Contract  price:  $2,250. 

Date  of  contract:  October  3,  1904. 

Date  of  expiration:  December  3,  1904;  time  limit  waived. 

Date  of  completion:  February  28,  1905. 

Emergency  contract 

Name  and  address  of  contractor:   The  Johnson  Iron  Works  (Limited),   New 

Work :  Rebuilding  U.  8.  boat  Chere  Amu. 
Contract  price:  $13,950. 
Date  of  contract:  Diecember  28,  1904. 
Date  of  expiration:  May  28,  1905;  time  limit  waived. 

Emergency  contract;  to  be  paid  jointly  from  the  appropriations  for  maintenance 
of  South  Pass  channel  and  improving  Southwest  Pass,  Mississippi  River. 


GOMMBRCIAL  STATISTIGS  FROM  JANUARY   1,  1904,  TO  DSCKMBBR  31,  1904. 

Pori  of  New  Orleans,  La. 
[From  Information  fumiahed  by  collector  of  port  of  New  Orleans.] 


ClanMi. 

Entered. 

Cleared. 

Number. 

Tonnage. 

Number.,  Tonnage. 

POBEION-BOITND  VmELB. 

Steamen 

980 
49 

282 
12 

1,621,199 
29,228 

6M,(»4 
9.513 

1 

969  1      1,029,296 

40             28,640 

Sailing  venels 

OOASTWISB  VnSELS. 

Steamen 

265           575, 802 

RidUng  ypti^hi                          , 

10  1             4,872 

" 

Total 

1,278 

2,214,019 

1,274  1      2,288,008 

Foreign  exports  and  imports. 


ATtldM. 


Year  ending  December 

31. 

1904. 

Ton*. 

Value. 

482,912 

8109,288,061 

28,676 

2.233,318 

251,319 

6,573,678 

174.586 

8,199,840 

56,732 

1.554.308 

61,185 

2,831,381 

990 

29,130 

1,238 

138,908 

23,806 

4.744,306 

208,650 

2,875.880 

140,456 

2,565.961 

120,572 

1,205,726 

16,341 

2,181.728 

2,081 

378,152 

8,868 

842.090 

9,759 

191, 149 

1,670 

818,680 

3,749 

846,468 

14,704 

808,168 

EZPOBT8. 
Cotton 

Cotton -eeed  oil 

Cotton-seed  cake  and  meal 

Com 

Wheat 

Flour 

Oat« 

Horses  and  mules 

Leaf  tobacco 

Boards,  deals,  planks,  etc 

Staves 

Lumber,  manufactured 

Lard  and  lard  compounds 

Beef,  canned 

Agricultural  implements 

Ro«in 

Turpentine , 

Tallow 

Rice  and  rice  bran 

KNG  1906  H 91 
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Foreign  exports  and  imports — Continued. 


Articles. 


Year  ending  December 
81,  1904. 


Tons. 


Value. 


RXPOBTS— continued. 


Soap 

Cordage 

Ck>tton  cloth 

Cotton,  manufactures  of . 
MlflcellaneouB 


1,571 

147 

3,860 

6,168 

170,095 


$175,854 

80,946 

96,514 

616.864 

6,102,856 


Total  exports. 


1,783,588 


146,864,298 


Coffee 

Cement 

Sugar  

Molasses 

Salt 

Sisal  grass , 

Fruits  and  nuts ^ , 

Fibers,  manufactures  of 

Chemicals,  drugs,  etc 

Wines,  liquors,  etc 

Iron  and  steel,  manufactures  of. 

Tobacco  and  cigars 

Matting-* 

Fertilizers 

Earthen,  glass,  and  china  ware. 

India  rubber,  crude 

Cotton,  manufactures  of 

Oils 

Sulphur  ore 

Mahogany  logs 

Spices 

(X>tton  fabrics 

Miscellaneous 


85.098 

5,460 

219,189 

18,998 

5,572 

33,814 

201,737 

26,992 

9,466 

729 

8,665 

50 

896 

13,074 

2,811 

286 

5,528 

566 

19,839 

14,813 

276 

186 

4,666 


13,166,801 

32,686 

9,524,908 

56.850 

28.971 

3,801.234 

3.026,055 

2.645,252 

444.911 

405.229 

251,292 

122,014 

35,562 

84,982 

281, 115 

292,145 

652,806 

188,519 

47,167 

286,711 

62,640 

69,256 

466,594 


Totalimports 673,158  |        35,873,200 

Total  exports  and  imports 2,456,686        182,787,498 


I 


Domestic  shipments  and  receipts  by  Southern  Pa^iific  Line  of  steamers  (formerly  Cromwdl 

and  Morgan  lines). 


Articles. 


SHIPMENTS. 


Cotton  . 
Rice. 


Wool 

Hides  and  leather 

Lumber 

Sugar 

Canned  goods 

Manufactured  products  and  merchandise  . 

Iron,  steel,  and  metals 

Agricultural  products 

Miscellaneous 


Total  shipments . 


Rice 

Lumber 

Sugar  

Canned  goods 

Manufactured  products  and  merchandise. 

Iron,  steel,  and  metals 

Agricultural  products 

Miscellaneous 


Total  receipts 

Total  shipments  and  receipts. 


Year  ending  Decem- 

ber 31, 1904. 

Tons. 

Value, 

41,671 

18,334,200 

17,099 

683,960 

83 

24,900 

24 

6,760 

31,758 

817,530 

39,927 

3,194.160 

68 

13,600 

82,749 

8,274,900 

10 

500 

11,332 

288,300 

169 

6,760 

224,886 

21,139,570 

82 

1,280 

227 

5,675 

4.894 

861,520 

745 

149,000 

152,413 

16,241.300 

2.668 

667,000 

10,972 

329,160 

904 

90.400 

172,355 

16,838,335 

897,240 

37,974,906 
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BBPOBT  OF  HR.  OORNBLIUS  DONOyAN,  ASSISTANT  ENGINEER. 

New  Obleans,  La.,  July  5,  1906. 

Sib:  I  have  the  honor  to  report  ui>on  the  work  of  maintaining  the  channel  through- 
out the  South  Paas  of  the  Mississippi  River  from  the  main  river  to  the  Gulf  of  Mexico, 
during  the  fiscal  year  ending  June  30,  1905. 

The  work  consisted  in  the  maintenance  of  such  existing  jetties,  dikes,  dams,  wharves, 
houses,  and  floating  plant  as  were  necessary. 

AT  THE   HEAD   OF  SOUTH   PASS. 

The  locations  of  all  work  in  this  locality  are  given  on  Chart  No.  4,  with  report  on 
examinations  and  surveys. 

WaA  dike  and  upper  dam. — One  thousand  and  ninety-three  and  four-tenths  cords 
of  willows  were  used  in  west  dike  and  upper  dam,  and  were  compressed  and  held  in 
place  with  earth. 

Bank  revetment  bdow  upper  dam. — Three  hundred  and  twenty-seven  cubic  yards  of 
stone  were  used  in  revetting  the  bank  of  South  Pass  for  a  distance  of  350  feet  below 
upper  dam,  to  prevent  8urSu;e  wave  wash  from  cutting  a  channel  through  the  land 
l)etween  South  Pass  and  Pass  a  Loutre. 

Pom  a  Loutre  mattress  sill. — The  deep  pool  at  the  east  end  of  upper  dam  worked 
upstream  until  it  undermined  the  lower  edge  of  the  mattress  sill  across  Pass  a  Loutre. 
Two  hundred  and  sixtjr-nine  cubic  yards  oi  stone  were  placed  on  the  sill  at  that  point 
U)  hold  the  mattresses  in  place  and  prevent  further  erosion.  The  material  removed 
from  South  Pass  bv  the  dredge  Benyaurd  was  dumped  in  that  vicinitv,  which,  together 
with  the  natural  deposit  from  the  river,  has  caused  a  shoaling  of  about  23  feet  at  the 
deepest  point  since  January,  1905. 

IN  SOUTH   PASS. 

The  four  wing  dams  in  sections  305-315  (Goat  Island  reach)  and  the  seven  wing 
dams  in  sections  155-210  (Grand  Bayou  reach) ,  also  the  one  wing  dam  in  Port  Eads 
reach  have  remained  in  serviceable  condition  during  the  year  without  any  repairs 
having  been  made  to  them.  Many  of  the  piles  will  be  renewed,  and  all  the  oams 
will  be  filled  with  willows  early  in  the  ensmng  year. 

AT  THE   MOUTH   OF  SOUTH   PASS. 

All  works  at  this  locality  are  shown  on  Chart  No.  1,  with  report  on  examinations 
and  surveys. 

Main  jetties. — Except  for  the  settlement  which  may  have  taken  place,  there  was  no 
change  m  the  condition  of  the  main  jetties  during  the  year,  and  no  work  was  required 
in  connection  with  them. 

Inner  east  jetty. — The  maintenance  of  this  jetty  is  the  principal  work  at  this  locality. 
It  was  maintained  by  the  addition  of  willows  and  stone.  From  a  point  60  feet  below 
Dam  No.  12  up  to  a  point  200  feet  above  Dam  No.  21,  a  distance  of  3,265  feet,  5,777.2 
cords  of  willows  and  2,548  cubic  yards  of  stone  were  used.  Twenty-eight  piles  were 
driven  along  the  front  of  the  jetty  below  Dam  No.  21. 

Inner  west  jetty. — ^The  only  work  done  on  the  inner  west  jetty  during  the  year  was 
to  repair  the  damage  done  by  the  steamship  Excelsior  on  September  1,  1904.  The 
steamship  struck  the  jetty  about  100  feet  below  Dam  No.  9  and  damaged  the  piles 
and  crib  to  the  amount  of  $162.65.  The  following  materials  were  used  in  repairing 
same:  4  piles,  2  waling  timbers^  20  bolts,  and  20  cubic  yards  of  stone. 

Wing  dams. — There  are  37  wmg  dams  in  the  jetty  channel.  Dams  Noe.  1,  33,  48, 
and  50  were  repaired  during  the  year,  the  following  materials  being  used:  26  piles, 
6  waling  timbers,  38  bolts,  and  65  cords  of  willows.  All  of  the  dams  are  in  service- 
able condition. 

DREDGING. 

The  dredge  Sabine  worked  twenty-nine  days  in  the  channel  beyond  the  ends  of 
the  jetties,  from  July  15  to  August  20,  1904. 

The  dredge  Benyaurd  arrived  at  Port  Eads,  La.,  on  October  24,  1904,  and  began 
work  in  the  channel  beyond  the  ends  of  the  jetties.  Since  that  date  the  dredge  has 
worked  fifty-six  and  one-half  days  in  the  channel  beyond  the  ends  of  the  jetties  and 
eighty  and  one-half  days  in  the  shoaler  reaches  in  South  Pass.  The  channel  beyond 
the  ends  of  the  jetties  was  deepened  from  27.9  feet  to  31.8  feet,  and  the  channel 
through  South  Pass  has  varied  from  27  feet  to  30  feet. 
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THE  PLANT. 

Wharves  and  hiuldings. — Wharf  A  (moorins;  wharf  at  shops)  was  rebuilt  and 
wharves  B  and  C  were  filled  on  the  shore  side  with  sand.  Hooses  Nos.  7  and  14 
were  raised  and  repaired.  New  shingles  were  put  on  houses  Nos.  7,  10.  and  19,  and 
minor  repairs  were  made  to  houses  Nos.  17  and  20.  Buildings  Nos.  1,  2,  4,  5,  7,  9, 
10, 12, 14, 17, 18,  and  19  were  painted.  Elevated  bins  for  coaling  the  dredge  Benyaurd 
have  been  designed  and  are  under  construction. 

Floating  plant. — The  floating  plant  consists  of  1  tug,  1  steam  launch,  1  pile  driver, 
1  derrick  boat,  8  baives,  1  yawl  boat,  and  5  skiffs.  Barge  No.  6  became  unservice- 
able and  was  replaced  bv  a  new  barge  built  by  The  John^n  Iron  Works  (Limited), 
of  New  Orleans,  La.  The  tug  and  launch  we're  docked  and  painted,  and  the  neces- 
sary repairs  made  to  keep  them  in  good  condition.  The  baiipes  and  skiffs  have  been 
painted  and  minor  repairs  made  to  same.  The  pile  driver  is  in  need  of  new  leads 
and  minor  repairs  to  hull.  The  machinery  on  the  derrick  boat  is  worn  out  and  will 
be  replaced  by  new  machinery. 

THB  FOBCS  EMPLOYED. 

The  permanent  force  consists  of  2  junior  engineers,  1  overseer,  1  master,  3  steam 
engineers,  1  carpenter,  1  stoker,  1  leadsman,  4  deck  hands,  1  gau^  observer,  and  1 
watchman,  being  16  in  numl)er.  This  force  was  increased  at  times,  as  occafdon 
demanded,  by  recorder,  carpenters,  and  calkers.  The  laboring  force  averaged  15 
men. 

The  following  table  shows  the  distribution  of  labor  during  the  year: 


Where  employed. 


Hoiin. 


Upper  dam,  Head  of  Passes 914 

West  dike,  Head  of  Passes 1,438 

Revetting  bank  below  upper  dam,  Head  of  l^nssea 596 

Placing  stone  on  Pass  a  Loutre  mattress  sill 876 

Repairing  inner  east  letty 12,982 

Repairing  inner  west  )etty lis 

.^    .,_.... ^^ 

1,622 
745 
3S1 


Repairing  dams  in  jetty  channel 

Repairing  coal-yard  wharf  and  driving  dolphins 

Rebuilding  mooring  wharf , 

Filling  behind  wharves , 

Driving  mooring  piles  for  plant 

Gutting  willows  at  Head  of  Passes |  2,016 

Cutting  grass  and  cleaning  premises 1,92S 

Repairing  houses '  8,921 

Repairing  plant , !  674 

Painti ng  houses  and  plant I  1, 12S 

Coaling  dredge  Benyaurd '  1,762 

Building  coalchute 399 

Clearing  lines  for  level  party 272 

Putting  piles  on  shore  and  storing  lumber 206 

Repairing  plank  walks 58 

Docking  and  repairing  launch  Ubsdell 48 

Breaking  up  old  coal  barge 821 

Unloading  ballast  from  ships 15S 

Driving  piles  at  Fort  St.  Philip,  La ,  120 

Extra  labor  on  tug  Startle '  224 

Extra  labor  on  launch  General  Reese 1, 060 

Labor  lost  on  account  of  bad  weather 1,763 


Total. 


Respectfully  submitted. 

Cornelius  Donovan, 
Principai  Assistant  Enffmeer. 
Lieut  Col.  Clinton  B.  Sears, 

Corps  of  Engineers. 


S6. 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

No  work  was  done  during  the  past  fiscal  year,  as  a  dam  has  been 
constructed  across  the  head  of  the  Day ou  by  State  levee  boards,  under 
authority  of  act  of  Congress  approved  June  13,  1902.     No  estimate 
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for  additional  funds  for  this  improvement  is  submitted,  as  the  time 
for  the  removal  of  the  dam  has  been  extended  to  December,  1907,  by 
joint  resolution  of  Congress  approved  April  13,  1904. 

The  expenditures  during  the  year  were  for  expenses  incurred  in  the 
collection  of  commercial  statistics. 

Money  statement, 

July  1,  1904,  balance  unexpended $2,059.26 

June  Sio,  1905,  amount  expended  during  fiscal  year ^ t 50.00 

July  1,  1905,  balance  unexpended 2,009.26 


ABSTRACT  OF  A»PROPEIATION8. 


By  act  of  Congress — 

Approved  June  13, 1878 $10, 000 

Approved  ]March  3,  1879 ...  10, 000 

Approved  June  14, 1880 5, 000 

Approved  Julv  5,  1884 5, 000 

Of  August  11, 1888 50,000 

Approved     September     19, 

1890 50,000 

Approved  July  13,  1892 50, 000 


By  act  of  Congress — 

Of  August  18, 1894 $40,000 

Passed  June  3, 1896 25, 000 

Approved    March    3,    1899 

(maintenance) 7, 500 

Approved    June    13,     1902 

(maintenance) 7,5(X) 

Total 260,000 


COMMSBCIAL  STATISTICS. 

[From  January  1, 1904,  to  December  81, 1904,  incliutve.] 

Vessels  entering  and  departing. 


Number. 

Trips. 

168 
260 
662 

Net  reg- 
istered 
tonnage. 

fiteamen  . .            

;         2 

9,860 

Sailiiig  veaselK 

,            20 

2,600 

Baiveff -   

: : '            14 

123,756 

Total-                   

1             86 

m 

186,606 

1 

Draft  of  heaviest  vessel:  Light,  2  feet;  loaded,  7  feet. 

Shipments  and  receipts  by  water. 


Articles. 


Tons. 


Value. 


Merchandise. 

Cotton 

Vegetables . . . 
Molaa 
Sngar  . 


Total. 


SHIPMENTS. 


1,785  I 

250 
9,507 
8,934 
14,225 


3-1,701 


9183,876 

60,000 

294,717 

803,756 

1,188,000 


1,980,348 


Fuel  ofl 

Mercbandlse . 


2:1,587 

8,551 


188.239 
035,226 


Total 32,138  773,464 

GnmdtOtal 66,839         2,703,812 
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S  7. 

IMPROVEMENT    OF    BAYOU    PLAQUEMINE  AND   GRAND    RIVER    AND 
PIGEON  BAYOUS,  LOUISIANA. 

For  a  detailed  record  of  the  improvements  see  references  cited  on 
page  1895  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

For  convenience  of  reference  the  operations  are  given  under  sub- 
headings. 

LOCK  AND   APPROACHES. 

No  work  on  the  lock  had  been  done  at  the  beginning  of  the  fiscal 
year  since  November  15,  1900,  when  work  under  the  contract  with 
Stewart  &  Co.  for  construction  of  the  lock  and  approaches  was  sus- 
pended. In  order  to  provide  for  iihe  resumption  01  work,  the  lock  pit 
was  cleaned  out  and  concrete  placed  to  complete  the  lock  walls.  Tnis 
work  was  conmienced  October  29,  1904,  and  completed  January  10, 
1905,  the  work  being  done  by  hired  labor.  A  total  of  800  cubic  yards 
of  concrete  was  placed,  and  everything  put  in  readiness  for  work  to  be 
commenced  by  the  contractors  for  the  lock  gates  and  for  the  power 
house  and  operating  machinery.  The  sum  of  $6,188.26  was  expended 
for  this  purpose. 

Construction  and  erecti07i  of  the  lock  gates. — The  shop  drawings  of 
the  contractors,  the  Penn  Bridge  Company,  of  Beaver  Falls,  Pa.,  were 
approved  in  August,  1904,  and  the  contractors  began  the  shop  work  in 
September.  1904.  The  assembling  of  plant,  etc.,  on  the  ground  was 
commenced  in  December,  1904,^nd  work  on  the  alteration  of  the  miter 
sills  in  January,  1905.  At  the  close  of  the  fiscal  year  the  guard  gate 
and  the  two  lower  main  lock  gates  had  been  practically  completed,  and 
two  leaves  of  one  of  the  upper  gates  and  one  leaf  of  the  remaining  gate 
had  been  assembled,  but  not  riveted.  At  the  close  of  the  fiscal  year 
the  erection  of  the  gates  was  approximately  75  per  cent  completed.  A 
total  of  $91,497.25  was  expended  in  connection  with  work  on  the  lock 
proper  during  the  fiscal  year,  not  including  retained  percentages  or 
outstanding  liabilities. 

Power  home  and  operating  machinery, — This  contract  was  entered 
into  on  November  18,  approved  December  30,  1899,  with  the  Otis  Ele- 
vator Company,  of  New  York  City,  work  to  be  completed  within  six 
months  after  notice  to  commence  was  given.  No  work  was  done 
under  this  contract  during  the  period  in  which  work  on  the  lock  was 
suspended,  and  notice  to  commence  was  not  given  until  July  23, 1904. 
Detail  plans  were  submitted  and  approved  and  work  on  the  ground 
was  commenced  in  February,  1905.  To  the  end  of  the  fiscal  vear  the 
steam  pumps  and  accumulator,  two  boilers,  five  cylindrical  valves,  air 
compressor,  water  tanks,  and  a  part  of  the  hydraulic  piping  had  been 
placed  in  position,  pipe  connections  made,  etc.;  the  hydraulic  capstans 
and  remainder  of  the  machinery  had  been  shipped,  and  the  material 
for  the  power  house  was  being  assembled  on  the  lock  wall.  No 
expenditures  were  made  in  connection  with  this  work  during  the  year, 
as  the  contract  provides  that  no  payment  shall  be  made  the  contractors 
until  the  plant  has  been  completed  and  satisfactorily  tested. 

Protection  levee  and  filL — Proposals  for  constructing  protection 
levee  from  the  southeast  corner  of  the  lock  to  connect  with  the  State 
levee  system  and  to  fill  in  behind  the  walls  of  the  lock  for  a  distance 
of  100  feet  from  the  river  end,  the  whole  work  to  include  the  placing 
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of  about  40,000  cubic  yards  of  earth,  were  opened  on  December  15, 
1904.  As  the  lowest  hud  received  was  informal,  and  the  next  lowest 
m  excess  of  the  amount  available  for  the  work,  all  bids  were  rejected 
and  the  work  readvei-tised.  Bids  were  afi[ain  opened  on  January  24, 
1906,  and  contract  entered  into  with  McGee  &  Co.,  of  Kansas  City, 
Mo.,  on  February  13,  the  price  bein^  59  cents  per  cubic  yard.  Work 
under  the  contract  was  commenced  m  March,  1905,  and  to  the  end  of 
the  fiscal  year  16,200  cubic  yards  of  earth  had  been  placed.  The  sura 
of  $8,241.60  was  expended  during  the  fiscal  year  in  connection  with 
work  under  this  contract. 

JEkDcavation  and  co7i»truction  of  approdches. — Proposals  were  opened 
on  May  29, 1905,  for  excavation  and  construction  of  the  approacnes  at 
the  bayou  end  of  the  lock  and  for  a  portion  of  the  approach  work  at 
the  river  end.  Contract  was  enterea  into  with  W.  (j.  Burton  &  Co. 
on  June  6,  approved  June  19, 1905.  No  work  under  this  contract  had 
been  done  to  the  end  of  the  year. 

A  dike  was  constructed  by  hired  labor  across  Bayou  Plaquemine  at 
the  line  of  separation  of  the  excavation  work  in  connection  with  the 
bavou  approach  to  be  done  dry  and  of  the  work  to  be  done  bv  dredging 
Tte  cost  of  this  dike  was  $534.36. 

Upon  the  completion  of  the  lock  gates  and  the  operating  machinery 
the  test  of  the  machinery  and  gates  will  be  made.  If  satisfactory, 
provision  will  then  be  made  for  expending  the  unallotted  balance  of 
this  appropriation  in  completion  or  the  nver  approach  and  opening 
the  lock  to  navigation. 

DREDGING   IN  BAYOU  PLAQUEMINE. 

Work  under  the  contract  with  Charles  Clarke  &  Co.,  of  Galveston, 
Tex.,  for  enlarging  the  bed  and  reCJtification  of  Bayou  Plaquemine, 
wa«  continued  during  the  year.  Considerable  trouble  was  experienced 
in  placing  the  material  in  the  dumping  ground  provided  by  the  con- 
tract and  for  securing  a  suitable  plant  for  handling  the  dredged 
material.  A  total  of  95,400  cubic  yards  of  material  was  removed,  in 
accordance  with  the  terms  of  the  contract,  to  April,  1905,  when  the 
method  of  work  was  modified,  as  indicated  below. 

Under  supplemental  contract  approved  November  14,  1904,  certain 
portions  of  tne  channel  which  haa  shoaled  were  redredged  to  specified 
depth  and  width.  A  total  of  16,500  cubic  yards  of  material  was 
excavated  under  this  supplemental  contract. 

By  supplemental  contract  approved  April  11,  1905,  the  contract  was 
modified  to  permit  the  contractors  to  dredge  a  partial  channel  50  feet 
wide  and  8  to  10  feet  deep  up  to  the  dike  constructed  across  the  bayou, 
mentioned  above;  upon  completion  of  the  partial  channel,  work  to  be 
suspended  until  the  lock  is  open  to  navigation,  when  work  will  be 
resumed  and  the  channel  completed  to  full  depth  and  width.  In  addi- 
tion, the  contractors  undertake  to  dredge  the  channel  from  the  railroad 
bridge  to  the  concrete  end  of  the  bayou  approach  to  the  lock  at  the 
origmal  contract  price,  13.98  cents  per  cubic  yard,  this  additional  work 
involving  the  removal  of  about  80,000  cubic  yards  of  material.  Work 
on  the  partial  channel  was  commenced  on  April  11  and  completed  on 
June  27,  1905. 

In  connection  with  dredging  in  Bayou  Plaquemine,  the  sum  of 
$8,241.60  was  expended  during  the  fiscal  year. 
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Attention  is  invited  to  the  report  of  Mr.  J.  I.  Conkiin,  assistant 
engineer,  below,  which  is  in  detail  and  connplete. 

For  maintaining  the  dredged  channel  through  Bayou  Plaquemine 
and  Grand  River,  and  for  removing  sediment  from  the  lock  chamber, 
a  dredge  should  be  constructed  for  use  in  connection  with  this  improve- 
ment. It  is  believed  that  $100,000  could  be  advantageously  expended 
in  this  connection,  as  follows: 

CJoBt  of  dredge $60,000 

Operating  same,  two  years  at  $16,000  per  year 30,  000 

Contingencies,  etc 10, 000 

Total 100,000 

Money  statement. 

July  1,  1904,  balance  unexpended $571,258.08 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905.    35,  000.  00 

606,  258.  08 
June  30,    1905,    amount   expended    during  fiscal    year,  for   works   of 
improvement 122, 826.  96 

July  1,  1905,  balance  unexpended — 483, 43L  12 

July  1,  1905.  outstanding  liabilities 38, 097. 08 

July  1,  1905,  balance  available 445,334.04 

July  1,  1905,  amount  covered  by  uncompleted  contracts 344, 074.  23 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 100,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  t^|  river  and  harbor  act  of  1899. 


ABSTBACT  OF  APPROPRIATIONS. 

By  act  of  Congress: 

Of  August  11, 1888 $100,000 

Approved  September  19,  1890 100,  OOO 

Approved  Julv  13,  1892 150,000 

Of  August  18, 1894 110,000 

Of  June  3, 1896 20,000 

By  sundry  civil  act  approved: 

June  4, 1897 360,000 

March  3,  1899 400,000 

June  6,  1900 200,000 

March  3,  1901 210,000 

By  act  of  Congress: 

Approved  March  3,  1905 35,000 

Total 1,675,000 


ABSTRACT    OF    CONTRACTS   IN   FORCE    DURING   THE   FISCAL  YEAR  ENDING    JUNE    30,    1906. 

Name  and  address  of  contractor:  Otis  Elevator  Company,  New  York,  N.  Y.      * 

Work:  Constructing  operating  machinery  and  ^wer  house  for  lock. 

Contract  price:  $114,000,  to  be  paid  on  completion  and  acx^ptance  of  work. 

Date  of  contract:  November  18,  1899. 

Date  of  approval:  December  30,  1899. 

Date  of  commencement:  Notified  to  commence  work  on  July  23,  1904. 

Date  of  expiration:  January  23,  1905;  time  limit  waived. 
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Name  and  address  of  contractor:  Charles  Clarke  &  Co.,  Galveston,  Tex. 

Work:  Dredging  to  enlarge  bed  of  Bayou  Plaquemine  from  ttie  railroad  bridge  to 
deep  water  below  Dardennes  Bend.  Estimated  amount  of  material  to  be  removed, 
1,027,509  cubic  yards. 

Contract  price:  13.98  cents  per  cubic  yard. 

Date  of  contract:  July  15,  1899. 

Date  of  approval:  September  13,  1899. 

Date  of  commencement:  November  12,  1899. 

Date  of  expiration:  June  30,  1901;  extended  to  June  30,  1902;  time  limit  waived. 

Name  and  address  of  contractor:  Charles  Clarke  &  Co.,  Galveston,  Tex. 

Work:  Bedredging  certain  portions  of  dredged  channel  through  Bayou  Plaquemine 
which  had  shoal^;  amount  of  material  to  be  removed,  16,500  cubic  yards. 

Contract  price:  13.98  cents  per  cubic  yard. 

Date  of  contract:  October  31,  1904. 

Date  of  approval:  By  the  Chief  of  Engineers,  November  11, 1904;  by  the  Secretary 
of  War,  November  17,  1904. 

Date  of  completion:  January  9,  1905. 

Supplemental  contract. 

Name  and  address  of  contractor:  Charles  Clarke  &  Co.,  Galveston,  Tex. 

Work:  Provides  for  modification  of  method  of  work  on  contract  of  July  15,  1899, 
for  enlarging  bed  of  Bayou  Plaouemine  and  for  certain  additional  work,  no  change 
in  contract  price  being  involvea.    Estimated  number  of  additional  cubic  yards  ot 
material  provided  for  by  this  supplemental  contract,  80,000. 

Date  of  contract:  March  30,  1905. 

Date  of  approval:  By  the  Chief  of  Engineers,  April  11,  1905;  by  the  Secretary  of 
War,  April  11,  1905. 

Supplemental  contract. 

Name  and  address  of  contractor:  Penn  Bridge  Company,  Beaver  Falls,  Pa. 

Work:  Constructing  lock  gates,  Plaquemine,  La. 

Date  of  contract:  February  8,  1904. 

Date  of  approval:  February  19,  1904. 

Date  of  commencement:  >lay  23,  1904. 

Date  of  expiration:  August  23,  1905. 


Items. 

pounds.. 

do 

Approxi- 
mate 
quantities. 

Prices. 

Amounts. 

Rivet  steel 

Soft  steel 

105,000 

1,732,000 

20,870 

116,496 

4,400 

1,820 

1.565 

1,273 

16 

ft 

1,000 

10.068  1 

.068 

.10    1 

.085  I 

.08 

.60 

.12 

60.00    , 

85.00    1 

450.00    , 

.105 

*7.140.00 
117, 776. 00 

Medium  Btei'l 

Cast  steel 

do.... 

do.... 

2,087.00 

9,902.16 

352  00 

Cast  iron 

do.... 

Bronze 

do.... 

792.00 

Iron  pipe  for  walk. . .«, 

linear  feet.. 

187.  hO 

Timber  for  walk .:.... 

feetB.M.. 

76.38 

Sluice  valves  for  gate^ 

Completing  miter  hIIIs 

Forged  steel 

number.. 

do.... 

pounds.. 

1,360.00 
2,250.1)0 

lavoo 

Totol 

142.028  31 

Name  and  address  of  contractor:  McGee  &  Co.,  Kansas  City,  Mo. 
Work:  Constructing  levee  and  making  fill  behind  walls  of  the  lock;  t»Htimated 
amount  of  earth  to  be  placed,  40,000  cubic  yards. 
Contract  price:  59  cents  per  cubic  yard  oi  earth  placed. 
Date  of  contract:  February  13,  19(J6. 
Date  of  approval:  February  17,  1905. 
Date  of  commencement:  April  18,  1905l 
Date  of  expiration:  August  18,  1905. 

Name  and  address  of  contractor:  W.  O.  Burton  &  Co.,  New  Orleans,  La. 

Work:  Excavation  and  construction  of  approaches  to  the  lock. 

Date  of  contract:  June  6,  1905. 

Date  of  approval:  June  19,  1905. 

Date  of  commencement:  August  19,  1905. 

Date  of  expiration:  January  19,  1906. 
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Items. 


.EBtimated 
I  quantities. 


60-foot  piles number.. 

86-toot  piles do j 

Excavation cubic  yards 

Concrete do. . 

Snubbing  posts number 


1,660 

2,100 

40.000 

10,000 

11 


Total. 


Prices.      Amounts. 


$12.60 

8.75 

.40 

5.50  > 

20.00 


120,025 
18,375 
16,000 
55,000 


110,220 


OOMMBRCIAL  STATIBTICS  FROM   JANUABY   1,    1904,   TO   DBCEUBBR  31,    1904. 

Vessels  entering  aivd  departing. 

Number 170 

Net  registered  tonnage 4, 075 

Draft  of  heavieet  vessels: 

Light feet. .  6 

IxMuied do 9J 

Shipments  and  receipts  by  water. 


Articles. 

Tons. 

Value. 

BHIPMSNTS. 

140,000 
75,000 
40,000 

t2. 600. 000 

1.900. 000 

160,000 

Merchandise 

Sugar  cane - - 

Total 

265,000 

4.660,000 

RBCKIPTS. 


C5oal  and  fuel  oil 

60,000 
IS, 000 

200,000 
610.000 

Merchandise 

Total 6S.000 


Grand  total 818,000        5,870.000 


810.000 


RBFOBT  OF  MR.    J.  I.  CONKLIN,  ASSISTANT  BNOINEER. 

Plaquemine,  La.,  June  30,  1905. 
Sir:  I  have  the  honor  to  sabmit  the  following  report  of  the  work  under  appropria- 
tions for  '*  Improving  Bayou  Plaquemine  and  Grand  River,  Louisiana,'*  for  tnensca] 
year  ending  June  30,  1905:  • 

CX)NTRACre   IN  FORCE  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1905. 

Penn  Bridge  Company:  Constructing  lock  gates. 

Otis  Elevator  Company:  Constructing  power  house  and  operating  machinery. 
Charles  Clarke  &  Co. :  Widening  and  deepening  Ba^ou  Plaquemine,  between  rail- 
road bridge  at  Plaquemine,  and  Dardennes  Bend,  a  distance  of  5.08  miles. 
McGee  &  Co. :  Constructing  protection  levee  and  making  back  fill. 
W.  O.  Burton  &  Co. :  Constructing  approaches,  Plaquemine,  La. 
Plafjuemitie  lock. — On  July  1,  1904,  the  condition  of  the  Plaquemine  lock  was 

Sractically  the  same  as  when  the  work  was  abandoned  by  Stewart  &  Co.,  and  as 
escribed  in  the  last  annual  report 

The  prospective  early  renewal  of  the  work  on  this  project  caused  to  be  placed  at 
the  bayou  end  of  the  lock  a  pumping  plant  to  take  out  the  water  accumulated  there 
during  the  interim.  It  was  found  that  about  6  inches  of  silt  had  been  deposited  on 
the  floor  of  the  lock. 

In  order  1 
Stewart  <fe        ,  ^ 

$6,000  to  do  this  work  with  hired  laBor.    The  materials  were  obtained  and  work 
commenced  on  August  1,  1904. 


*  to  clean  up  the  lock  pit  and  to  place  the  concrete  in  the  recesBee  left  by 
Co.,  for  the  hydraulic  engines'  foundations,  an  allotment  was  made  of 
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Hie  lode  pit  waa  cleaned  out  and  drained,  the  forms  for  placing  concrete  erected, 
and  800  cabic  yards  of  concrete  were  placed,  everything  being  put  in  condition  for 
the  Penn  Bridge  Company  and  the  Otis  Elevator  Company  to  commence  their  con- 
tracta 

Penn  Bridge  Oomwmy. — ^The  shop  drawings  made  by  the  Penn  Bridge  Company  for 
the  Plaqaemine  lock  gates  were  approved  in  August,  1904,  and  the  contractors  began 
the  shop  work  in  September,  1904.  The  first  gate  was  assembled  in  their  shops  in 
November,  1904,  and  the  first  shipment  of  material  from  Beaver  Falls  was  made 
November  11,  1904. 

The  contractor  arrived  on  the  site  of  the  lock  December  1, 1904,  and  began  getting 
ready  for  the  work  of  actual  construction,  such  as  sidings,  derricks,  and  £lse  works. 
The  false  works  used  in  constructi<5n  consist  of  a  Howe  truss  that  spans  the  lock 
chamber,  from  which  the  material,  placed  on  the  lock  floor  by  means  of  derricks,  is 
lifted  and  held  in  position  while  being  assembled. 

The  gate  proper  consists  of  a  quoin  and  miter  post  joined  by  horizontal  circular 
girders  spaced  approximately  3  feet  apart,  and  supported  one  above  the  other  by 
upright  oJaphrams,  riveted  to  the  girders.  On  eacn  side  of  the  gate  is  a  sheathing 
or  skin  plate  which  receives  and  transmits  the  water  pressure  from  the  downstream 
side.  The  sheathing  on  the  upstream  side  has  manholes  cut  into  each  compart- 
ment, freely  admitting  the  water. 

The  quoin  posts  ana  miter  posts  were  each  constructed  in  one  piece  in  the  shops, 
and  the  method  of  erection  of  the  gate  is  to  lift  and  anchor  in  position  the  two  posts 
and  proceed  from  the  bottom  with  the  girders,  diai)hram8,  and  sheathing  plates  as 
they  occur,  one  above  the  other,  and  after  the  material  is  bolted  firmly  in  place  it  is 
followed  by  the  riveting.  The  gates  are  2  feet  6  inches  by  31  feet  3  incnes  by  51 
feet  6  inches  high. 

After  the  workmen  became  accustomed  to  the  work  it  required  about  ten  days  to 
erect  one  leaf  of  the  laige  main  gates  and  about  twenty  days  to  complete  the  rivet- 
ing. The  material  fittS  t(M^ther  nicely,  and  all  the  work  shows  careful  bending, 
fitting,  and  assembling  in  the  shop  of  the  various  shapes  that  go  to  make  up  the 
complete  elTucture.  The  riveting  is  all  done  with  pneumatic  hammers,  which  form 
a  neatly  turned  hemispherical  head. 

MUer  gUU, — ^The  cuttmg  out  of  a  rabbet  in  the  granite  miter  sills  and  fitting  over 
the  anchor  bolts  an  oak  cushion  forming  the  contact  on  the  sill  was  a  part  of  this 
contract.  The  work  was  done  yerv  neatly  by  the  use  of  pneumatic  drills,  splitting 
the  block  by  the  use  of  plug  and  feather,  leaving  very  little  trimming  for  the  stone- 
cutter to  prepare  the  sills  for  the  reception  of  the  oak  cushion. 

The  following  is  a  statement  of  work  done  during  the  present  fiscal  year: 


Rivet 
steel. 

Soft 
Bteel. 

Forged 
steel. 

Cost 

steel. 

Miter 
sills  com- 
pleted. 

1906. 
^vmuj ....         

P(mnd», 

Pcundi, 

Poundt. 

Pound*. 

1 

Febrq«rT.           : 

» 

MaiST?.     :::::::::::.::::::::::::::::::. :::::::i:::::::::: 

888,600 
416,800 
410,600 
206,100 

4,530 
8,020 
8,100 
1,600 

84,400 
87,560 
38,100 
20,100 

April 1 

Mmy. ::::::::::::::::.,::::;:::::;::::::. ::::::;i:::::::::: 

June 

31,000 

At  the  close  of  the  fiscal  year  the  Penn  Bridge  Company  have  practically  completed 
the  guard  gate  and  two  lower  main  lock  gat^  and  nave  assembled  three  halves  of 
the  two  upper  gates,  but  have  done  no  riveting  on  the  upper  gates.  The  adjusting 
of  the  gates  to  the  miter  sill  and  contact  plates  is  not  yet  done.  It  is  estimated  that 
their  contract  is  75  per  cent  completed. 

Otis  EUwiiar  Company, — ^The  contract  for  the  construction  of  power  house  and 
installation  of  operating  machinery  was  made  with  the  Otis  Elevator  Company  in 
November,  1899,  and  some  plans  were  made  by  the  contractor  to  execute  their 
contract 

The  plant  provides  for  the  operation  of  the  gates  by  direct-connected  hydraulic 
engines,  the  whole  swing  of  the  gate  to  be  made  with  one  stroke  of  the  piston.  The 
prasure  to  be  piped  to  Uie  eight  hydraulic  engines  from  a  central  accumulator,  sup- 
plied and  operated  by  steam  pumps. 

The  small  engines  for  operating  the  cylindrical  valves  for  filling  and  emptying  the 
lock  are  provided  lor  in  the  same  manner. 
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The  house  is  to  be  erected  over  the  central  plant,  serving  the  double  purpose  of 
power  house  and  office  building. 

During  the  delay  in  the  lock  work  they  were  notified  to  suspend  all  operations 
until  further  notice. 

On  July  23,  1904,  they  were  notified  to  proceed  with  their  contract,  and  immedi- 
ately began  toward  that  end.  At  the  end  of  the  present  fiscal  year  they  have  on  the 
ground  and  in  process  of  erection  the  following  materials: 

Two  100-horsepower  locomotive  boilers  and  connections. 

Two  Worthington  steam  pumps  and  parts. 

One  Worthington  steam  accumulator. 

One  duplex  air  compressor  and  parts. 

Four  main  operating  cylinders  and  hydraulic  pipe  and  fittings. 

Ten  cylindrical  valves. 

All  steam  and  exhaust  pipe  ard  fittings. 

All  the  trench  plates. 

Two  carloads  of  enameled  brick  for  power  house. 

Their  erecting  engineer  arrived  on  the  ground  on  Febraary  14,  1905,  and  began 
work  at  once  on  the  erection  of  the  above  machinery,  which  is  progreseing  as  follows: 

The  steam  pumps  and  accumulator  have  been  placed  on  their  foundations,  all  steam 
exhaust  and  water  connections  made  to  same,  and  are  about  80  per  cent  completed. 

The  two  lOO-horsepower  boilers  have  been  placed  in  position,  a  part  of  the  steam 
and  water  piping  and  trimmings  connected  to  them,  ^md  are  about  50  per  cent 
completed. 

A  part  of  the  hydraulic  piping  has  been  placed  in  position,  leveled,  braced,  and 
painted,  and  given  a  preliminary  test  of  1,000  pounds  per  square  inch,  and  is  about 
50  per  cent  completed.  A  part  of  the  trench  plates  covering  this  piping  has  been 
placed,  and  is  about  40  per  cent  completed. 

Five  cylindrical  valves  for  filling  and  emptying  the  lock  are  in  position,  and  the 
cast-iron  pipe  extending  from  the  top  of  these  valves  to  the  cylinders  is  in  place,  the 
valve  arrangement  being  about  20  per  cent  completed. 

The  duplex  air  compressor,  air  and  water  tanks  are  in  position,  together  with  all 
steam  and  exhaust  pipmg  and  a  part  of  the  air  piping. 

The  8-inch  well  is  down  to  the  required  depth,  has  been  tested  and  found  to  ff\ve 
a  Kpod  supply  of  water,  and  is  about  80  per  cent  completed. 

The  hydraulic  capstans  have  been  shipped,  and  the  remainder  of  the  machinery 
is  on  the  way.    The  material  for  the  power  house  is  also  being  accumulated. 

Under  the  terms  of  this  contract  no  payment  is  made  until  the  whole  plant  has 
undergone  a  satisfactory  test.  The  conditions  for  this  test  are  being  provided  for,  so 
it  can  take  place  on  the  completion  of  the  plant 

McGee  &  Co. — In  order  to  make  the  gate  test  it  was  necessary  to  have  done  a  cer- 
tain amount  of  earthwork,  viz,  building  the  connecting  levee  on  the  south  side  of 
the  river  approach  and  filling  behind  the  lock  wall  adjacent  to  this  levee  and  the 
levee  already  built  for  a  distance  of  100  feet,  comprising  in  all  approximately  40,000 
cubic  yards  of  earth.  Bids  were  received  for  this  work  and  a  contract  awarded  to 
McGee  &  Co.  on  February  13,  1905. 

According  to  the  terms  of  this  contract  the  only  earth  furnished  by  the  United 
States  was  on  the  batture  directly  across  the  river  from  the  site  of  the  lock.  The 
contractor  preferred  buying  an  adjacent  piece  of  land  and  using  the  earth  from  the 
area  purchased,  no  objection  being  made  to  this  method  of  executing  the  contract. 

In  March,  1905,  a  steam  shovel,  locomotive,  and  cars  were  brought  to  the  site  of 
the  work  and  preparation  made  to  do  the  work  on  the  north  side  of  the  lock.  Also 
a  wheel-scrapier  outfit  was  placed  on  the  connecting  levee  on  the  south  side  of 
approach  April  10,  1905.  The  work  with  the  steam  shovel  was  abandoned  in  May 
and  a  wheel-scraper  outfit  placed  on  the  north  side  of  approach.  At  present  the 
contractor  is  laying  a  track  around  the  bayou  end  of  the  lock  to  place  the  fill  in 
the  southeast  comer  of  the  lock  behind  the  wings.  The  following  is  a  summary  of 
the  work  so  far  accomplished: 

Cubic  yards. 

April 7,500 

May 5,600 

June .- 3,200 

The  completion  of  this  contract  will,  when  the  gates  are  completed,  form  a  basin 
that  can  be  filled  with  water  to  make  the  gate  tests. 

Dike  at  bayou  end  of  lock. — In  order  to  provide  asainst  possible  encroachments  of 
high  water  in  Ba^ou  Plaquemine,  such  as  occurrea  in  1903,  when  the  old  dike  was 
overtopped,  flooding  the  lock  pit,  and  to  establish  a  new  line  of  separation  of  the  wet 
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and  dry  earthwork,  at  the  bayou  end  of  the  look,  an  allotment  of  $600  was  made  in 
March,  1905,  to  build  a  new  dike  and  to  provide  for  the  necessary  piping  to  carry 
the  discharge  from  the  pumps  over  the  new  dike. 

A  force  of  ten  laborers  was  employed  on  this  work,  and  the  work  completed  in 
April  within  the  allotment. 

New  pumping  plant, — In  the  contract  made  with  McGee  &  Co.,  the  United  States 
agreed  to  do  the  pumping  required  to  take  the  water  from  the  area  behind  the  lock 
walls.  Bids  were  mvited,  and  the  work  awarded  to  H.  Nadler  to  furnish  and  install 
a  steam  pump  with  8-inch  suction  and  6-inch  discharge,  with  necessary  pipe  and 
fitdnge^  for  the  sum  of  $l,2d5. 

The  installation  of  the  plant  was  finished  May  10, 1905,  and  on  satisfactory  running 
test  of  six  hours  was  accepted. 

W.  0.  Burton  <fir  Co. — ^The  completion  of  the  new  dike  separating  the  dredging  from 
the  work  neceasary  to  be  done  dry,  made  it  possible  to  provide  for  part  of  the 
approach  work  to  be  done  before  filling  the  fore  oay  for  the  gate  test,  ana  bids  were 
invited  for  the  construction  of  the  approaches  at  the  bayou  end  of  the  lock,  and  part 
of  the  work  at  the  river  end  of  the  lock. 

This  contract  carries  with  it  the  following  items:  40,000  cubic  yards  excavation; 
10,000  cubic  yaids  of  concrete;  1,650  50-foot  piling;  2,100  35-foot  piling;  11  snubbing 
posts. 

Bids  were  opened  Mav  29,  1905,  and  the  contract  awarded  to  W.  0.  Burton  &  Co., 
on  June  19,  1905.    On  July  1,  1905,  there  had  been  no  work  under  this  contract. 

Dredffinp  in  Bayou  Plaquemine. — Charles  Clarke  &  Co.,  contractors. 

There  is  included  in  the  contract  for  the  rectification  of  Bayou  Plaquemine, 
1,027,509  cubic  ^ards  of  excavation,  and  up  to  July  1,  1904,  there  had  been  taken 
out  411,230  cubic  yards.  There  has  been  employed  on  this  work  during  the  year 
three  dredges,  the  clam-shell  dredges  Gen,  C.  M.  SheUey  and  dredge  No,  1,  and 
dredge  No,  8,  a  suction  dredge. 

The  excavation  from  the'  channel  has  all  been  done  by  the  dredge  SheUey  into 
dump  scows,  that  were  towed  to  the  dumping  (rrounds.  The  other  two  dredges  were 
used  to  rehandle  the  dumped  material. 

During;  the  month  of  July  and  up  to  August  11,  1904,  the  dredged  material  was 
taken  to  Dardennes  Bend  and  dumped  in  the  channel  and  there  rehandled  with  No. 
1  into  a  chute,  carrying  it  over  behind  dikes  constructed  across  the  mouth  of  Dar- 
dennes Bend.  At  this  time  conditions  were  such  that  no  more  earth  could  be 
deposited  in  this  manner  with  the  plant  then  available,  and  permission  was  obtained 
by  the  contractor  to  deposit  the  material  in  deep  water  below  Dardennes  Bend,  pend- 
ing the  arrival  of  suction  dredge  No.  8,  that  was  designed  to  dump  the  material  into 
the  bend. 

Dredge  No,  8  arrived  on  the  work  in  September,  but  in  an  incomplete  condition, 
and  it  was  found  that  changes  would  have  to  be  made  in  its  mechanism  to  aocom- 

Slish  the  work  it  was  intended  to  do,  and  the  permission  to  deposit  the  material  in 
eep  water  below  was  extended. 

On  December  3,  1904,  dredge  No,  8  burned  all  her  superstructure,  but  was  rebuilt 
at  once  and  was  placed  in  successful  operation  in  March,  1905. 

There  has  been  made  during  the  year  two  supplemental  contracts  with  Charles 
Clarke  A  Co.,  the  first  to  redredge  a  portion  of  the  channel  from  section  B,  line  18-19, 
to  section  E,  line  19-20,  a  distance  of  1,800  feet,  carrying  16,500  cubic  yards  of  excava- 
tion, at  the  original  contract  price  of  $0. 1398  per  cubic  yard.  The  second  was  an  agree- 
ment made  with  the  contractors  to  complete  the  channel  to  station  (15)  from  the 
lower  end  of  the  work,  then  dredging  a  temporary  channel,  without  compensation, 
from  the  new  dike  at  the  bayou  end  of  the  lock  50  feet  wide  with  a  minimum  depth 
of  8  feet  to  connect  with  the  completed  work  at  station  (15),  and  then  suspending 
all  operations  until  the  opening  of  the  lock,  when  the  original  channel  should  be 
completed,  carrying  the  material  out  into  the  Mississippi  River;  also  adding  to  the 
original  contract,  the  material  between  the  new  dike  and  the  Texas  and  Pacific 
Railroad  bridge  included  between  established  harbor  lines,  including  approximately 
70,000  cubic  ywds  of  excavation  at  the  original  contract  price  of  10.1398  per  cubic 
yard. 

The  work  on  the  last- supplemental  agreement  was  commenced  April  20,  1905,  and 
the  temporary  channel  was  completed  June  27,  1905,  and  the  dredging  operations 
were  suspended  pending  the  opening  of  the  lock. 
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1904. 


July 

August 

September. , 

October 

November . , 
December  . 

January 

February . . 

March 

April 

M&y 

June 


Excavation 
original 
contract. 


Cubieyards. 
17,600 
16,000 

5,600 
10,700 

2,200 


24,000 
9,600 
10,000 


First  sup- 
plemental 
contract. 


CiMeyardM. 


13,600 
' '«,  666 


Second  supplemental  contract. 


Dredging  tempoeary  channel. 


The  work  neceaeary  for  the  completion  of  the  lock  project  not  provided  for  by 
contract  is  the  excavation  and  conntniction  of  the  approach  at  the  nver  end  of  the 
lock,  carrying  with  it  the  following  approximate  items:  170,000  cubic  yards  of  exca- 
vation, 4,000  50-foot  piling,  and  7,500  cubic  yards  of  concrete,  at  an  estimated  cost  of 
$160,000.  Provision  for  this  work  can  be  made  as  soon  as  the  preliminary  test  of  the 
gates  is  completed. 

Very  respectfully,  your  obedient  servant, 

J.  I.  CONKLIN, 

AnUtarU  En^neer. 
Lieut.  Col.  Clinton  B.  Sbabs, 

Corps  of  Engineers, 


S8. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

For  references  as  to  the  progress  of  the  work  see  page  1901  of  the 
Annual  Report  of  the  Chiei  of  Engineers  for  1904. 

The  river  and  harbor  act  of  March  3,  1905,  made  an  appropriation 
of  $7,500  for  this  work,  and  directed  that  a  resurvey  be  made  of  the 
project  submitted  in  House  Document  No.  69,  Fifty-fifth  Congress, 
first  session.  The  project  referred  to  contemplates  securing  a  low- 
water  channel  of  6  feet  from  St.  Martinville  to  the  source  of  the  bayou, 
a  distance  of  approximately  50  miles. 

A  survey  party  left  New  Orleans  on  June  4,  arriving  at  the  head  of 
the  bavou  on  June  6.  Field  work  was  commenced  on  June  7.  To  the 
end  or  the  fiscal  year  the  following  work  had  been  accomplished:  A 
stadia  survey  of  the  banks,  the  topography  within  500  feet  of  the  banks, 
and  cross  sections  of  the  stream  were  completed  along  Bayou  Courta- 
bleau  for  1  mile  on  either  side  of  the  head  of  Bayou  Tech6;  an  azimuth 
line,  the  topography  along  either  bank,  cross  sections  of  the  stream 
every  1,000  feet,  and  level  bench  marks  every  mile  have  been  com- 

Eleted  along  Bayou  Teche  for  25^  miles  from  its  source;  gauges  have 
een  established  at  Port  Barre,  Amaudville,  and  St.  Martinville,  and 
daily  readings  are  recorded. 

Bayou  Teche  is  an  important  commercial  stream  of  southern  Loui- 
siana, and  is  the  waterway  for  shipping  for  the  numerous  sugar,  rice, 
and  cotton  plantations  located  along  its  banks.  With  the  exception  of 
snags,  the  channel  is  in  a  fairly  good  condition  below  New  Iberia,  but 
of  late  years  it  has  shoaled  considerably  between  New  Iberia  and  St. 
Martinville,  and  is  not  navigable  above*  the  latter  point  except  during 
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hi^h-water  stages.  The  improvemeiit  of  channel  accomplished  will 
not  be  a  peimaDent  one,  as  sunken  logs  and  fallen  trees  are  con- 
stantly forming  obstructions  which  will  require  removal,  and  the  large 
drainage  ditches  emptving  into  the  bayou  form  shoals  at  their  mouths. 
It  is  believed  that  $10,000  can  be  advantageously  expended  during 
the  ensuing  fiscal  year  in  dredging  and  removing  obstructions  from 
the  channel. 

Money  statejuent. 

July  1,  1904,  balance  unexpended $0. 00 

Amoant  appropriated  by  nver  and  harbor  act  approved  March  3,  1906. .      7, 500. 00 
June  30, 1905,  amount  expended  during  fiscal  year,  on  reeurvey  of  bayou.         457.  78 


July  1,  1905,  balance  unexpended 7, 042. 22 

July  1,  1906,  outstanding  liabilitieei 747. 15 

July  1,  1905,  balance  available 6,296.07 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1905 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS. 


By  act  of  Coi 

Approved^July  11,  1870 $17,500 

Approved  June  14, 1880 6, 000 

Approved  March  3,  1881 ...  20, 000 

Approved  July  5,  1884 6, 500 

Approved  September  19, 1890      5, 000 

Passed  August  18, 1894 6, 000 

Paased  June  3,  1896 10, 000 


By  act  of  Congress — 

Approved  March  3,  1899...  $10,000 
Approved    June    13,    1902 

(maintenance) 7, 500 

Approved    March    3,    1905 

(maintenance) 7,500 

Total 96,000 


COMMERCIAL   STATIflTICS. 

[From  January  1, 1904,  to  December  81, 1904,  inclusive.] 

Vessels  entering  and  departing. 


SCeamen 

SaUing  vemeU 
Barges 

Total 


Number. 

Net  reglK- 
TripH.         tered 
tonnage. 

59 
20 
70 

861           89, 326 

720            3,600 

2,342         875,630 

149 

8,923         468,556 

Draft  of  heaviest  vessel:  Liglit,  2  feet;  loaded,  7  feet 
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ShipTnenis  and  receipts. 


Articles. 


BHIPMEHTS. 


Lumber 14,458  I 

Merchandise 9,470  ' 

CSotton 1,086 

Cotton-seed  products 6, 1 87 

Rice 2,940 

Sugar I  41,971 

Sugar  can  e d9, 000 

Mokases 7,196 


Tone. 


Value. 


Total  . 


978,832.16 
91,415.00 
21S,4.'iaOO 
102,747.00 
113,081.50 
1,357.680.00 
236,ii00.00 
244,664.00 


142,303  I     4,438.369.66 


Lumber [    147,767 


Machinery. 

Fuel  oil 

Fertilizer 

Coal 

Cooperage  . . . 
Merchandise. 


1,438 
52,700 
1.080  I 
5,400 
3,398 
8,620 


562,006.96 
133,300.00 
262,000.00 
21,600.00 
SO.  000. 00 
56,067.00 
607.256.00 


Total 2J0,403       1,672,229.95 

Grandtotal 362,706  '    6,110,599.61 


Sg. 

REMOVING   SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

An  allotment  of  $25  was  made  on  August  16, 1904,  from  the  indefinite 
appropriation  for  this  purpose  for  the  examination  of  wrecks  of  three 
unnamed  coal  barges  in  Bayou  Teche,  Louisiana.  It  having  been  found 
by  examination  that  the  wrecks  of  the  barges  were  obstructions  to 
navigation,  allotments  aggregating  $600  were  made  on  August  29  and 
October  27,  1904,  to  be  applied  to  the  removal  of  same.  Bids  for 
removing  the  wrecks  were  opened  on  October  17,  1904,  and  contract 
entered  into  with  C.  A.  Barbour,  of  Franklin,  La.,  for  the  work.  The 
wrecks  were  removed  by  use  of  dynamite  and  block  and  tackle^  the 
debris  being  disposed  so  as  not  to  obstruct  navigation,  the  work  being 
commenced  on  December  8  and  completed  on  December  15, 1904.  The 
total  cost  of  the  operations  was  $625. 

CONTRACT. 

Name  and  address  of  contractor:  C.  A.  Barbour,  Franklin,  La. 

Work:  Removing  wrecks  of  three  coal  barges  in  Bayou  Teche,  La. 

Contract  price:  $465. 

Date  of  contract:  November  14,  1904. 

Date  of  approval:  November  23,  1904. 

Date  of  commencement:  Decemlier  8,  1904. 

Date  of  completion:  December  15,  1904. 
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IMPROVEMENT  OF  HOMOCHITTO  RIVER,  MISSISSIPPI,  AND  OF  CER- 
TAIN RIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA  AND  EASTERN 
TEXAS. 


REPORT  OF  CAPT.  J.  F.  MelNDOE,  OFFICER  IN  CHARGE,  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1906,  WITH  OTHER  DOCUMENTS 
RELATING  TO  THE  WORKS 


IMPROVBMBNTB. 


1.  Homochitto  River,  Miflglflwippi. 

2.  Bogue  Chitto,  Chefancte  River  and 

Sogae  Falia,  Tickfaw  River  and 
tributaries,  and  Amite  River  and 
Bayou  Manchac,  Louiaiana. 

3.  Channel,  bay,  and  passee  of  Ba^ou 

Vermilion  and  Mermentau  River 
and  tributaries,  Louisiana. 


4.  Mouth  and  passes  of  Calcasieu  River, 

Louisiana. 

5.  Johnsons  Bayou,  Louisiana. 

6.  Mouths  of  Sabine  and  Neches  rivers, 

Texas. 

7.  Sabine  River,  Texas. 

8.  Harbor  at  Sabine  Pass,  Texas. 

9.  Removing  water  hyacinths  from  Lou- 

isiana waters. 


United  States  Engineer  Office, 

New  Orleans  J  Za.^  July  19^  1906. 
General:  I  have  the  honor  to  submit  herewith  annual  reDort  of 
operations  for  works  of  river  and  harbor  improvement  unaer  my 
charge  at  this  office  for  the  fiscal  year  ending  June  30,  1905. 
Very  respectfully,  your  obiedient  secant, 

J.  F.  MoIndoe, 
Captain^  Corps  oj^  JSn^ineera. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  8.  A. 


Ti. 
IMPROVEMENT  OF  HOMOCHITTO  RIVER,  MISSISSIPPI. 

For  history  of  this  work,  project,  and  results  accomplished,  see 
current  summary,  page  365,  also  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1899,  page  1862,  and  1908,  page  1299. 

No  operations  were  carried  on  during  the  fiscal  year  ending  June 
30,  1905,  on  account  of  inadequacy  of  available  funds  and  high  stage 
of  river. 

Tim 

XNO  1906  M ^92 
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The  project  approved  April  7,  1905,  provides  for  the  removal  of 
obstructions  in  the  river  from  its  mouth  at  its  junction  with  the  Mis- 
sissippi River  as  far  up  as  available  funds  will  permit.  The  stage  of 
the  river  has  remained  too  high  for  the  commencement  of  the  work. 

Money  statement, 

July  1,  1904,  balance  unexpended $423. 10 

Amoont  appropriated  by  nver  and  harbor  act  of  March  3,  1905 2, 000. 00 

July  1,  1905,  balance  unexpended 2,423.10 


Amount  that  can  be  profitably  expended  in  fiscal  :^ear  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  balimoe  unex- 
pended July  1,  1906 2,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  of  Congress: 

Approved  March  3,  1899 $16,000 

Approved  June  13,  1902  (maintenance) 2,000 

Approved  March  3,  1905  (maintenance) 2,000 

Total 20,000 


OOBfMRRCIAL  STATIfirriCB. 

No  detailed  commercial  statistics  were  available  for  the  calendar  year  ending  Decem- 
ber 31,  1904.  Circular  letters  and  blank  forms  for  furnishing  statistics  were  sent  in 
March,  1905,  to  all  parties  known  to  operate  boats,  etc.,  on  this  stream,  but  no  aatis- 
factorv  replies  were  received.  The  commerce  consists  mainly  in  the  rafting  of  tim- 
ber, although  steamers  make  occasional  tripe  during  high  wat^  for  cotton  and  cotton 
seed. 


T2. 

IMPROVEMENT  OF  BOGUE  CHITTO,  CHEFUNCTE  RIVER,  BOGUE  FALIA. 
TICKFAW  RIVER  AND  TRIBUTARIES,  AMITE  RIVER  AND  BAYOU 
MANCHAC,  LOUISIANA. 

(a)   BOGUE  CHTTTO. 

For  history  of  this  work,  project,  and  results  accomplished,  see 
current  summary,  page  366,  also  Annual  Reports  of  the  Chief  of 
Engineers  for  1891,  page  1800;  1892,  page  1466;  1897,  page  1703; 
1899,  page  1729;  1900,  we  2222;  and  1903,  page  1300. 

No  work  was  done  aurin^  the  fiscal  year  ending  June  30, 1905, 
available  funds  being  insuflScient.  Such  expenditures  as  were  made 
during  the  year  were  for  necessary  travel  expenses  in  connection 
with  inspection  of  completed  bridges. 

The  part  of  the  stream  which  is  navigable  will  require  the  removal 
of  sunken  logs  from  time  to  time,  unless  something  be  done  to  pre- 
vent the  floating  of  loose  logs,  which  are  constantly  sinking  and 
obstructing  the  river. 
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Money  atdternent. 


July  1,  1904,  balance  unexpended $209. 29 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
uniKrovement 12.40 


July  1,  1905,  balance  unexpended  . 


196.89 


Amount  (estimated )  required  for  ecanpletion  of  existing  project 30, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 3,000.00 

Submit!^  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


AfierrRACT  op  appbopbiations. 
By  act  of  CJonKrees— 

Approved' September  19,  1890 $5,000 

Approved  July  13,  1892 5,000 

0£  Aujnist  18,  1894 5,000 

Passed  Junes,  1896 5,000 

Approved  March  3,  1899 5,000 

Approved  June  13,  1902  (allotted) * 3,000 

Total 28,000 


COMMBBCIAL  fiTrATIBTICB  FROM  JANUARY   1,  1904,  TO   DBCEMBER  31,  1904. 

[No  boats  ply  regularly  on  this  river.    All  timber  is  lafted.] 

Shipments  by  wcUer, 


Articles. 

Tons. 

Value. 

Logs 

48,760 
976 

$120, 000 

Lumber.. ..^^.- -      .  - 

9,100 

Total 

4«,726 

129,100 

(b)  ghefuncte  river  and  booue  falia. 

For  history  of  this  work,  projects,  and  results  accomplished,  see 
current  summary,  page  367,  and  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1873,  page  634;  1880,  page  1182;  1884,  page  1270;  1889, 
page  1530;  1893,  page  1808;  1896,  page  1742;  1899,  page  1834,  and 
1903,  page  1301. 

No  work  was  done  during  thfe  past  fiscal  year,  there  being  no  funds 
available  until  nearly  the  end  of  the  year. 

The  project  approved  May  10,  1905,  provides  for  removing  such 
snags,  logs,  and  overhanging  trees  as  interifere  with  navigation  between 
the  mouui  of  the  Chef uncte  and  Covington  on  the  Bogue  Falia. 
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Money  atatettierU. 

May  5,  1905,  amount  allotted  from  appropriation  of  March  3,  1905,  for 
**  Improving  Ghefuncte  River,  Bogue  Falia,  Tickfaw  River  and  tribu- 
taries, also  Amite  River  and  Bayou  Manchac,  Louisiana '' 

July  1,  1905,  balance  unexpended 


$500.00 
500.00 


Amount  that  can  be  profitably  expended  in  fiscal  yeas  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1905 -.. 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPBOPBIATIONS. 


By  act  of  Congress — 

Approved  March  3, 1881. .  |1, 500. 00 

Passed  August  2, 1882 1, 500. 00 

Approved  August  5, 1886.     2, 500. 00 

Approved  September  19, 
1890 1,000.00 

Approved  July  13,  1892 
(maintenance) 1, 000. 00 

Of  August  18, 1894  (main- 
tenance)  ,..     1,000.00 

Passed  June  3, 1896  ( main- 
tenance)      1,000.00 

Approved  March  3,  1899 
(maintenance) 1,000.00 


By  act  of  Congress — 

Approved  June  13,   1902 

(maintenance) $3,000.00 

Approved  March  3,  1005 
(maintenance)  (allotted)        500. 00 

Total 14,000.00 

February  24, 1903,  amount 
transferred  to  allotment 
for  "Improving  Amite 
River  and  Bayou  Man- 
chac,  Louisiana" 1, 194. 01 

Totalbaiance 12,805.99 


COMMEBCIAL  STATISTICS  FROM  JANUARY   1,  1904,  TO  DBCBMBER  31,  1904. 

Vessels  entering  and  deparimg. 


Class. 

Number. 

Trips. 

lit 

Steamers 

10  ' 

24 

27 

718 
609 
517 

315 

Sftiling'  vessels 

722 

Bargees 

2,065 

Total 

61  , 

1,844 

8,102 

Shipments  and  receipts  by  vxUer, 


Articles. 

Tons. 

Value. 

Lumber 

26,907 

858 

168,048 

1,178 

198 

295 

1 

197 

1,432 

1251,128 

2,100 

121,804 

Logs 

Sand,  brick,  and  clay 

Rosin  turoentine.  and  tar 

73,600 
40,895 

Ck>tton  and  cotton  seed 

Wood  fuel 

1,083 

Hid w and  «kips .......  -. - r t , - . , 

155 

Live  stock 

17,400 
59,016 

Miscellaneous  f  leieht 

Total 

184.099 

667,181 

Note.— The  above  covers  only  that  portion  of  the  business  done  between  the  Ghefuncte  River  and 
New  Orleans.  Statistics  covering  that  portion  of  the  business  with  Ship  Island,  Oulfport,  and  other 
adjacent  points  could  not  be  obtained. 
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(C)   TICKPAW   RIVER  AND  TRIBUTARIES,    LOUISIANA. 

For  history  of  this  work,  projects,  and  results  accomplished,  see  cur- 
rent sammary,  page  368,  ana  Annual  Reports  of  the  Chief  of  Engineers 
for  1880,  page  1184;  1892,  page  1484;  1893,  page  1811;  1897,  page 
1753;  1899,  page  1835,  and  1903,  page  1303. 

The  project  approved  May  10, 1905,  provides  for  removing  obstruc- 
tions from  the  mouth  of  Tickfaw  River  and  up  this  stream  and  the 
Natalbany  as  far  as  available  funds  will  permit. 

After  advertisement  by  circular  letter  and  public  notice  the  proposal 
of  J.  H.  Grardner  Construction  Companv  to  furnish  a  dredge,  with  the 
necessary  crew  and  experienced  labor,  tor  removing  the  obstructions 
for  144  per  day  of  eight  hours  actual  work  was  accepted.  Operations 
were  commenced  June  24, 1905,  and  substantial  progress  was  made  by 
the  end  of  the  month. 

Money  statement. 

Jnly  1,  1904,  balance  unexpended $79.44 

3fay  5,  1905,  amount  allotted  from  appropriation  of  March  3,  1906,  for 
'*  Improvmff  Chefuncte  River,  Bogue  Falia,  Tickfaw  River  and  tribu- 
tariee,  also  Amite  River  and  Bayou  Manchac,  Louisiana  " 1, 000. 00 


1,079.44 
June  30, 1905,  amount  expended  during  fiscal  year  for  maintenance  of 
impfovement 35.82 


July  1,  1905,  balance  unexpended 1,043.62 

July  1,1905,  outstanding  liabilities 325.88 


July  1, 1906,  balance  available 717.74 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
nended  July  1,  1905 2,000.00 

8atRnitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress: 

ApprovedMarch  3,  1881 |2,000 

Passed  August  2, 1882 2,000 

Approved  August  5, 1886 2,000 

Of  August  11, 1888 1,000 

Approved  September  19,  1890 1,000 

Approved  July  13,  1892  (maintenance) 1,000 

Of  August  18,  1894  (maintenance) 1,000 

Passed  June  3, 1896  (maintenance) 1,000 

Approved  March  3,  1889  (maintenance) 1,000 

Approved  June  13, 1902  (maintenance)  (allotted) 1,000 

Approved  March  3,  1905  (maintenance)  (allotted) 1,000 

Total 14,000 
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COMMERCIAL  STATIOTIC^S   FROM   JANUARY   1,  1904,  TO  DfiCEMBKR  31 ,  1904. 

Ve^tsel^  entering  and  depaiiing. 


BteamerR 

Sailing  vessielA . 
BaJKtiB 

Total  .... 


im.                                                         Namber. 

Tripe. 

Net  Ce- 
ntered 
toniMise. 

6 

1 

288 

150 

3 

192 

479 

1X2 

28 

460  •                KS 

Shipments  and  receipts  by  waier. 


Xrticlea, 

Tons. 

Vaioe. 

Lumber 

25,860 

66.638 

287 

125 

1,798 

48 

1 

1,587 

88 

$241,856 

129.418 

2.136 

413 

IjngB 

Slaves 

Bricks 

Wood,  fuel 

6,298 

9,S50 

300 

Ck>tton 

Hides,  wool,  and  mo88 -    - 

Miscellaneous  freight 

44,700 
7,000 

Live  stock 

Total 

86,802 

440.966 

Note.— The  above  only  covers  that  portion  of  the  buslDeas  done  between  Tiekfaw  River  and  New 
Orleans.    Statistics  covering  the  bosfness  between  this  river  and  Ship  Island,  Gulfport,  and  other 
-  adjacent  points  could  not  be  obtained. 


(d)   AMITE   RIVER  AND  BAYOU  MANOHAC,    LOUISIANA. 

For  history  of  this  work,  projects  and  results  accomplished,  see 
current  summary,  i>age  369,  and  A.nnual  Reports  of  the  Chief  of  Engi- 
neers for  1880,  page  1157;  1883,  page  1105;  1884,  page  1268;  1889, 
page  1529;  1891,  page  1821;  1892,  page  1486;  1893,  page  1813;  1899, 
page  1837;  and  1903,  page  1305. 

SFo  work  was  done  during  the  past  fiscal  year,  the  available  balance 
not  being  sufficient  for  effective  work  until  nearly  the  end  of  the  year. 

The  project  approved  May  10,  1905,  provides  for  redredmng  and 
removing  obstructions  at  mouth  of  Baj'^ou  Manchac  and  rearedgiiig 
channel  over  bar  at  mouth  of  Amite  River.  Specifications  have  been 
prepared,  the  work  advertised,  and  bids  are  to  be  opened  July  12, 1905. 


Money  stiUement, 


$135.62 


July  1,1904,  balance  unexpended 

May  5, 1905,  amount  allotted  from  appropriation  of  March  3,  1905,  for 
'*  improving  Chefuncte  River,  Bogue  Falia,  Tiekfaw  River  and  tributa- 
ries, also  Amite  River  and  Bayou  Manchac,  Louisiana'* 5, 000.  00 

July  1,  1905,  balance  unexpended 5,135.62 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  JuneSO, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 5,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABSTRACT  OF  APPBOPBIATIONR. 


Bv  act  of  Ooi 

Approve<r Jane  14, 1880. .  $8, 000. 00 

Approved  March  3, 1881 . .  5, 000. 00 

Approved  AuKuet  5, 1886.  2, 000. 00 

Of  August  11, 1888 5,000.00 

Approved  September  19, 

1890 3,800.00 

Approved  July  13,  1892 
(11,500  for  mainte- 
nance)   2,500.00 

Of  Auguist  18, 1894  (main- 
tenance)   2,600.00 

Ftaaed  June3, 1895  (main- 
tenance)   2,500.00 

Approved  March  3,  1899 

(maintenance) 2,500.00 


By  act  of  Congress: 

Approved  June  13,  1902 
(maintenance)  (allot- 
ted)   $2,500.00 

Approved  March  3,  1905 
(maintenance)  (allot- 
ted)     5,000.00 

41,300.00 
February  24, 1908,  amount 
transferred  from  allot- 
ment -for  ''improving 
Chefuncte  River  and 
Bogue  Falia,  Louisiana  "    1 ,  194. 01 

Total 42,494.01 


OOMMBRCIAL  STATISTICS  FROM  JANUARY  1,  1904,  TO   DBCXMBKR  31,  1904. 

Vessels  entering  and  departing. 


ClaM. 

Number., 

Trips. 

Netiw- 

iflterod 

tonnage. 

BtcatDen* ..r. .r... .............. 

1 

27 
2 

668 

886 

2 

817 

Sailing  veaKla 

669 

Banrm r           -        -      -   

142 

Total 

86 

989 

1.018 

Shipments  and  receipts  by  water. 


Articlefl. 


Lomber. 


8fa£sig:les  and  lathB 

Staves  and  heading 

Cotton  and  cotton  seed 

Hides,  furs,  wool,  and  mosB. 
Wood,  fael . 


Pooltiv  and  egn. . . 
Miflcellaneoasneigl 


;ht. 


Total. 


Tons.        Value. 


11,760 

66,226 

22,887 

10,966 

2,774 

9 

4,481 

82 

2,228 


120,861 


8196,826 

160,128 

20,882 

87,767 

866,419 

1,221 

16,684 

7,692 

216,987 


1,060,490 


NoTB.— The  above  only  covers  that  portion  of  the  business  between  the  Amite  River  and  New 
Orleans.  Statistics  covering  the  portion  done  between  this  stream  and  Ship  Island,  Qulfport,  and 
adjacent  points  could  not  be  obtained. 


T3. 

IMPROVEMENT  OF  CHANNEL,   BAY,    AND   PASSES   OF  BAYOU   VER- 
MILION AND  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 

(a)   channel,   bay,   and  passes  OF  BAYOU  VERMILION. 

For  history  of  this  work,  prolects,  and  results  accomplished,  see 
current  summary,  page  370,  ana  Annual  Reports  of  the  Chief  of 
Engineers  for  1880,  pages  1157-1165;  1883,  page  1107;  1887,  page 
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1398;  1891,  page  1866;  1893,  page  1826;  1896,  page  1766;  1899,  page 
1860;  1903,  page  1306,  and  1904,  page  1908. 

No  work  was  done  during  the  past  fiscal  year,  the  available  balance 
not  being  sufficient  for  effective  work  until  nearly  the  end  of  the  year. 
Such  expenditures  as  were  made  during  the  year  were  for  contingen- 
cies and  administration  and  collection  of  commercial  statistics. 

The  project  approved  May  24,  1906,  provides  for  removing  obstruc- 
tions from  the  cnannel  from  the  mouth  of  the  bayou  to  the  railroad 
bridge,  or  as  far  as  funds  will  permit. 


Money  statement. 


$36.80 


July  1,  1904,  balance  unexpended 

May  23,  1905,  amount  allotted  from  appropriation  of  act  of  March  3, 1905. 
for  '*  Improving  channel,  bay,  and  passefl  of  Bayou  Vermilion  ana 
Mermentau  River  and  tributaries,  Louisiana" 1,000.00 

1,036.80 
June  30,  1905,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 

July  1,  1905,  balance  unexpended 


60.90 


975.90 


Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  balance  unex- 
pended July  1,  1905 2,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress: 

Approved  June  14,  1880 $5,000 

Approved  March  3,  1881 4,900 

Approved  July  13,  1892 7,500 

Passed  August  18,  1894 5,000 

Passed  June  3,  1896 1,000 

Approved  March  3,  1899 2,500 

Approved  June  13,  1902  (allotted) 9,000 

Approved  March  3,  1905  (allotted) 1,000 

Total 36,900 

December  31,  1903,  amount  transferred  from  allotment  for  "Improving 

Mermentau  River  and  tributaries,  Louisiana '' 200 

Total 36,100 


COMMERCIAL  STATISTICS  FROM  JA>fUARY   1,  1904,  TO   DECEMBER  31,  1904. 

Vessels  entering  and  departing. 


Olaiis. 

Number. 

Tripa. 

Netreff- 
iatered 
tonnage. 

Steamers 

3 
12 
0 

83 

lao 

0 

4.287 
1,200 

Sailing  vessels 

Baig«8 

Total 

15 

208 

5, 467 
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Articles. 


Shipments  and  receipts  by  water. 


Tons.  I   Valae. 

I 


SHIPMBim. 

CoctOD  and  cotton  aeed ;    7,806    8854,036 

SMgttrean« 
8ug«r  and 

Bice 

Cattle 

S&nd  and  abellfl 
Cord  wood 


Total. 


10,000  1 

220 

2,260 

750 

8,800 

3,000 

40,000  ; 
9,975 
5,625 

80,000 
8,750 

10,600 

26,826 

466,886 

Articlen. 

Ton*. 

Value. 

RECBIFTB. 

Fuel  oil 

2,100 
200 

100 
100 

$14,260 
2,400 
7,600 

Lumber 

Merchandise 

Machinery 

10.000 

Total  

2,600 

84,160 

Orand  total,  29,826  tons,  valued  at  $498,086. 


(b)  MEBHENTAU  river  and  TBIBUTARIES,  LOUISIANA. 

For  history  of  this  work,  projects,  and  results  accompIishecU  see 
current  summary,  page  371,  and  Annual  Reports  of  the  Chief  of 
Engineers  for  1897,  page  1767;  1900,  page  2264  (maintenance),  and 
1903,  page  1308. 

No  work  was  done  during  the  past  fisoal  year,  the  available  balance 
not  being  sufficient  for  effective  work  until  nearlj'  the  end  of  the  year. 
Such  expenditures  as  were  made  during  the  year  were  for  contingen- 
cies and  administration  and  collection  of  commercial  statistics. 

The  project  approved  May  24,  1905,  provides  for  removing  such 
obstructions  as  may  develop  after  the  present  high  stage  in  the  river 
has  passed,  from  the  mouth  of  the  Mermentau  Kiver  to  the  head  of 
navigation  in  the  tributaries,  or  as  far  as  funds  will  permit. 


Money  statement. 


1772. 16 


July  1,  1904,  amount  luiexpended 

May  23, 1905;  amoniit  allotted  from  appropriation  of  act  of  March  3, 1905, 
for  *' Improving  channel,  bay,  and  passes  of  Bayou  Vermilion  and  Mer- 
mentau River  and  tributaries,  Louisiana" 2, 000. 00 


Jnne  30,  1905,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 


2, 772. 16 
146.79 


July  1,  1905,  balance  unexpended 2,625.37 

July  1,  1905,  outstanding  liabilities 50.25 

July  1,  1905,  balance  available 2,575.12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 5,000.00 

Submitted  in   compliance  with  requirements  of  sundry  civil  act  of 
.    June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP  APPROPRIATIONS. 

By  act  of  Congress: 

Approved  July  13, 1892 $7,500.00 

Passed  August  18, 1894 5,000.00 

Ptosed  Jnne  3, 1896 5,000.00 

Approved  March  3, 1899 6,115.25 
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By  act  of  Congrees— Continued. 

Approved  June  13, 1902..... $2,500.00 

Allotted  March  3,  1905  (maintenance) 2,000.00 

Total 28,116.25 

December  31,  1903,  amount  transferred  to  allotment  for  '*  Improving 
channel,  bay,  and  passes  of  Bayou  Vermilion,  Louisiana " 200. 00 

Total 27,915.25 


COMMERCIAL  STATISTICS   PROM   .JANUARY    1,    1904,   TO   DECBMBBB  31,    1904. 

Vessels  entering  and  departing. 


Class. 

Number. 

Trips. 

Netresis- 
tonnage. 

6 

7 

120 
115 

4,200 
2|mO 

Sailing  yeaaeis 

Total 

12 

285 

6,540 

Shipments  and  receipts  by  water. 


Articles. 

Tons. 

Value. 

Articles. 

Tons. 

Value. 

8HIPMENT8. 

Rice 

8,204 

1,885 

100 

2,049 

20 

$232,792 

179,060 

6,000 

13,208 

2,000 

BECSIPTB. 

Fuel  oil....             

5,394 

25,000 

1,000 

1,130 

122 

180 

882 

928,186 
57,500 

Cotton  and  cotton  seed 

Logs 

Cattle 

Merchandise 

75,000 

Lumber 

Machinery  and  iron 

118,000 

Hides  and  furs  : 

Feed  stuff 

2440 

460 

8,624 

Sand,  lumber,  and  cement 

Miscellaneous 

Total 

Total 

12,258 

433,055 

83,606 

280.200 

Grand  total.  45,866  tons,  valued  at  $713,255. 


T4. 

IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  CALCASIEU  RIVER, 

LOUISIANA. 

For  history  of  this  work,  projects,  and  results  accomplished  see 
current  summary,  page  372,  and  Annual  Reports  of  the  Chief  of  Engi- 
neers, for  1871,  page  558;  1872,  page  61;  1881,  pages  1302-1304;  1882, 
page  1387;  1886,  page  1277;  1887,  pages  1379-1403;  1895,  page  1772; 
1900,  page  2266,  and  1903,  page  1309. 

The  contractor  for  repairs  to  and  extension  of  east  jetty  began  work 
September  15,  1904,  and  completed  all  work  January  4,  1905. 

The  following  is  a  summary  of  work  done: 

Tons  of  riprap  stone  in  place 21 ,  031 . 9 

Square  ^ards  of  brush  mattress  in  place 5,333.34 

52  granite  capping  stones  raised  and  replaced  on  jetty. 

This  work  resulted  in  repairing  the  13  breaks  in  east  jetty  caused 
by  the  storm  of  1900,  and  tne  extension  of  east  jetty  for  a  distance  of 
600  feet,  the  outer  2(K)  feet  of  which  being  foundation  work  only. 
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The  act  of  March  3,  1905,  appropriated  $100,000  for  continuing 
improvement,  but  before  a  satisfactory  project  could  be  prepared  it 
seemed  best  to  make  a  survey  from  the  mouth  of  Calcasieu  Kiver  to 
the  outer  pass,  inasmuch  as  the  channel  through  the  inner  bar  or  pass 
had  shoaled  to  less  than  4  feet  and  there  was  a  channel  of  ample  depth 
hetween  the  jetties.  This  survey  was  authorized  May  20,  1905,  and 
all  preliminary  arrangements  have  been  completed  for  the  survey  party 
to  take  the  field. 

Money  statement. 

July  1,  1904,  balance  unexpended $59,966.71 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1906. .  100, 000. 00 

169,956.71 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      59,678.28 


July  1,  1905,  balance  unexpended 100,278.43 

July  1,  1905,  outstanding  liabilities 70.40 

July  1,  1905,  balance  avaiUble 100,208.03 

Amount  (estimated)  required  for  completion  of  existing  project 242, 681. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


ABSTRACT  OP  APPROPRIATIONS. 


By  act  of  Congress- 
Approved  June  10, 1872. . . .  $15, 000 
Approved  March  3,  1881 ...     15, 000 

Passed  Auffust  2, 1882 10,000 

Approved  July  5,  1884 6, 500 

of  August  11,  1888 10,000 

Approved    September    19, 

1800 75,000 

Approved  June  13, 1892 100,000 


Bv  act  of  Congress — 

Passed  August  18, 1894 $90,000 

Passed  June  3, 1896 80,000 

Approved  March  3,  1 899 . . .  35, 000 

Approved  June  13, 1902 75, 000 

Approved  March  3,  1905...  100,000 

Total 611,600 


ABSTRACT  OF  OONTRACTB  IN   FORCE  DURING   FISCAL  YEAR  ENDING   JUNE  30,  1905. 

Name  and  address  of  contractor:  John  Short,  St.  Louis,  Mo. 

Work:  Repairs  to  and  extension  of  east  jetty  at  Calcasieu  Pass,  La. 

Contract  prices:  Brush  mattress  in  place,  95  cents  per  square  yard;  riprap  stone 
in  place,  $2.50  per  ton;  granite  blocks  in  place,  $1.50  each. 

Total  approximate  amount  covered  by  contract:  $55,000. 

Dated:  October  10, 1902. 

Approved:  November  15, 1902. 

Date  of  expiration:  November  19,  1903;  time  limit  waived;  completed  January  4, 
1905. 
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OOMMXBCIAL  ffTATIBTnCS   FROM  JANUARY   1,  1904,   TO  DBCBICBBB  31,  1904. 

Vessels  entering  and  departing. 


Class. 

Number. 

Trips. 

Metrcff- 

tstorS 

tonnaire. 

mffwnen 

7 

15 
14 

445 

i4.att 

Sallliir  veflKls 

119            4,674 

BarRes. 

150  .         9,500 

Total 

86 

715  ,        29,029 

Shipments  and  receipts  by  tuaier. 


Articles. 

Tons. 

2,068 
7,408 
1.621 
6,248 
7 
281 

Value. 

Articles. 

Tons. 

Value. 

SHIPMENTS. 

Cotton  and  cotton  seed 

8107,915 

42,744 

5,298 

168,080 

700 

5.620 

RBCKIPTS. 

Logs 

206,878 

1,388 

487 

885 

9481,544 

Lumber 

81,962 

Cord  wood 

Fuel  oil  and  coal 

2;2&8 

Rice 

38,500 

Hides 

Total 

Fish  and  oysters 

Total 

17,628 

820,907  1 

206,688 

604,264 

Grand  total,  226.216  tons,  valued  at  8024,571. 


T5. 

IMPROVEMENT  OF  JOHNSONS  BAYOU.  IX)UISIANA. 

For  history  of  this  work,  project,  and  results  accomplished,  see  cur- 
rent summaiy,  page  374,  and  Annual  Reports  of  the  Chief  of  Engineers 
for  1900,  page  2268,  and  1903,  page  1811. 

No  work  was  done  for  the  improvement  of  this  stream  since  Decem- 
ber 26,  1899,  and  none  being  considered  necessary,  the  unexpended 
balance  was  on  June  30,  1904,  carried  to  surplus  fund. 

Money  statement 

July  1,  1903,  balance  unexpended $23S.65 

June  30,  1904,  balance  earned  to  surplus  fund 238. 65 

ABSTRACT  OP   APPROPRIATIONS. 

By  act  of  Congress: 

Approved  March  3,  1899 $2,500 


COMMEBCIAL  8TATI8TICS   FROM   JANUARY   1,  1904,  TO  DSCEMBBR  31,  1904. 

Vessels  entering  and  departing. 


cnass. 

Number. 

Trips. 

Net  reg- 
istered 
tonnage. 

steamers »  .... 

• 

2 

8 

25 
200 

450 

Sailing  veeselg 

2.500 

Total 

10 

225 

2.960 
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Shipments  and  receipU  by  water. 


AitldeB. 


I  cotton  seed. , 


OottODI 

Cattle... 

Melons  and  garden  truck  . 
Hides  aaA  ten 


Total 2,858      118,300 


Tons. 


48S 

1,857 

456 

6 

50 


Value. 


fM,150 
72,250 
14,400 
2,600 
5.000 


Articles. 


Tons. 


RXCEIPTS. 

Merchandise 

Lumber 

Machinery 

Coal  and  fuel  oil... 

Total 


I 


Value. 


146  910,910 

2,000  10,000 

55  '  18,099 

21  196 


2,222 


84,199 


Grand  total,  4,674  tons,  yalued  at  9152,445. 


T6. 

IMPROVEMENT  OF  THE  MOUTHS  OF  THE  SABINE  AND  NECHE8  RIVERS, 

TEXAS. 

For  history  of  this  work,  projects,  and  results  acconmlished,  see 
current  summary,  page  ^75,  and  Annual  Reports  of  the  Chief  of 
Engineers  for  1900,  page  2272;  1908,  page  1314,  and  1904,  pa^  1914. 

Under  project  approved  May  6,  1904,  bids  were  opened  July  18, 
1904,  for  dred^in^  an  8-foot  channel  through  Sabine  Ijake  from  the 
mouths  of  the  Sabine  and  Neches  rivers  to  Taylors  Bayou.  This  proj- 
ect met  with  great  opposition  from  those  interested  in  the  work,  and 
the  Chief  of  Engineers,  on  July  28,  1904,  directed  the  rejection  of  all 
bids  and  the  suspension  of  all  work  under  the  project. 

By  direction  of  the  Secretary  of  War  plans  ana  specifications  were 
prepared  for  dredging  a  channel  9  feet  deep  through  the  lake  at  or 
near  its  western  shore  as  laid  down  in  report  printea  in  House  Docu- 
ment No.  684,  Fifty -eighth  Congress,  second  session.  (Annual  Report 
for  1904,  p.  1927.)  iXese  plans  were  submitted  December  16,  1904, 
and  approved  January  14,  1905.  The  work  was  advertised  and  bids 
were  opened  February  18, 1905.  No  favorable  bids  were  received  and 
all  were  rejected. 

The  act  of  Congress  approved  March  3, 1905,  contained  the  following: 

"Improving  mouths  of  Sabine  and  Neches  riverSi  Texas,  in  accordance  with  the 
report  submitted  in  House  Document  Numbered  Six  hundred  and  thirty-four,  Fifty- 
ei^th  ConffresB,  second  session,  by  connecting  the  same  with  Taylors  Bayou,  or  a 
point  in  Saoine  Lake  near  to  the  mouth  of  said  bayou,  by  a  channel  at  or  near  the 
west  shore  of  Sabine  Lake;  the  Secretary  of  War  may  enter  into  a  contract  or  con- 
tracts for  such  materials  and  work  as  may  be  necessary  to  complete  the  said  project, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  four  hundred  and  eleven  thousand  five  hundred  dollars,  exclusive 
of  the  amounts  heretofore  appropriated:  Provided,  That  the  channel  may,  in  the 
discretion  of  the  Secretary  of  War,  be  constructed  through  the  land  near  the  lake 
for  any  part  of  said  route:  Provided  further ,  That  the  right  of  way  is  furnished  without 
expense  to  the  United  States." 

Congress  having  adopted  the  project,  a  survey  of  the  proposed  route 
was  made  during  April  and  May,  1905;  the  center  line  was  marked 
with  stakes  and  oonngs  made  ever^'^  thousand  feet  along  the  center 
line.  A  map  was  prepared  showing  private  property  lines  where  the 
route  of  proposed  canal  passes  and  negotiations  were  undertaken  to 
secure  the  required  right  of  wav. 

At  the  end  of  the  fiscal  year  these  negotiations  were  still  in  progress. 
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Money  statement. 

Jaly  1,  1904,  balance  unexpended $125,054.31 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       2,144.46 


July  1,  1905,  balance  unexpended 122,909.85 

Julyl,  1906,  outstanding  liabilitieB 141.00 

July  1,  1906,  balance  available 122,768.85 


Amount  (estimated)  required  for  completion  of  existing  project 411, 500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 : 200,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


ABOTRACTT  OF   APPROPRIATIONS. 

By  act  of  Congress: 

ApprovedMarch  3,  1899 $10,000 

Approved  June  13,  1902 125,000 

Total 135,000 


OOMMBRCIAL  STATISTICS   FROM   JANUARY   1,  1904,  TO  DBCEMBBR  31,  1904. 

Vessels  entering  and  departing, 
[Neches  River.] 


ClasB. 

Number. 

Netiwis- 
Trlp0.        tered 

HtfftLnxen , 

12 
9 

290 

287 

4,000 
J9  nm 

Baiges 

Total 

21 

677 

46,000 

Articles. 


SHIPMENTS. 


Lumber 

Siind  &nd  shells  . 

Fuel  oil 

Freshwater 

Rice 

Wood 


Shipments  and  receipts  by  water. 


Tons. 


250 

80.260 

40,462 

2,881 

668 

880 


Value. 


$1,260 

120,875 

216,762 

8,675 

15,775 

8.090 


Total 125,291      365,817 

Grand  total,  161,516  tons,  valued  at  $459,817. 


Articles. 


Logs 

Produce 

Merchandise. 


Total. 


Tons. 


86,000 
125 
100 


Value. 


9»4,oao 

2.500 
7,600 


36,225  94,000 
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T  8. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

For  history  of  this  work,  projects,  and  results  accomplished,  see  cur- 
rent summary,  page  376,  and  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1873,  page  881;  1879,  page  904;  1880,  page  1195;  1886,  page 
1287;  1892,  page  1510;  1893,  page  1836;  1895,  page  1779;  1897,  page 
1773;  1899,  page  1S57;  1900,  page  2274,  and  1901,  page  1908. 

No  work  has  been  done  since  July,  1900,  and  notning  further  being 
proposed,  the  balance  available  was  on  June  30, 1905,  covered  into  the 
surplus  fund.  The  work  will  be  dropped  from  the  list  of  duties  of  the 
local  officer. 

Money  stateynetvt, 

Jnly  1,  1904,  balance  unexpended $161.67 

June  30,  1905,  balance  earned  to  surplus  fund 161.67 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  of  CongTees: 

ApprovecTJune  10,  1872  (al- 
lotted)   $2,700 

Approved  June  18, 1878 10, 000 

Approved  March  3, 1879 6, 000 

Approved  June  14,  1880 5, 000 

Approved  March  3, 1881 7, 000 

Passed  AcMoist 2,  1882 4,000 

Approved  July  13,  1892 5, 000 

Passed  August  18,  1894 5,000 

Passed  June  3, 1896 2,000 


By  act  of  Congress: 

Approved  March  3,  1899 
(maintenance) $2,000 

Amount  allotted  by  sundry 
civil  act  of  March  2,  1895, 
from  appropriation  of  Au- 
gust 18,  1894,  ioT  "im- 
proving     8abine'      Pftss, 


Texas' 


4,000 


Total 52,700 


COMMERCIAL  STATISTICS   FROM   JANUARY   1,    1904,   TO   DECEMBER  31,    1904. 

Ve»»eU  entering  and  departing. 


Clan. 

Number. 

Tripe. 

Net  regis- 
tered 
tonnage. 

RtfAmfln 

6 
5 
13 

192 

6.600 

8iii]ii]g  Towiolw. * 

34            Ii4b6 

fteisffwi. ...,T - 

167          90,000 

Total 

24 

393 

87,900 

Shipments  and  receipts  by  water. 


Articles. 

Tons. 

Value. 

Articles. 

Tons. 

Value. 

SHIPMENTS. 
Rice 

718 
10,000 
30,212 

132 
20 

119,960 
15,000 

178,894 

38,000 

500 

RBCEIPTS. 

Logs 

249,452 

1,400 

260 

9570,000 

iand  and  shells 

Pueloil           

5.000 

Loiober 

Merchandise 

18,750 

Staves vr 

Qhli^gl^ 

Total 

Total 

41,082 

•247,844 

251.102 

593,760 

Grand  total,  292,184  tons,  valned  at  9841,094. 
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T  8. 

IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

For  history  of  this  work,  projects,  and  results  accomplished,  see  cur- 
rent summary,  page  377,  and  Annual  Reports  of  the  Chief  of  Engi- 
neers, for  1875,  page  947;  1877,  page  75;  1878,  page  609;  1882,  page 
1486;  1883,  page  1054;  1891,  page  1831;  1896,  page  1814;  1898,  page 
1482;  1899,  page  1859;  1900,  page  2276;  1901,  page  1910;  1902,  page 
1349j  1903,  page  1317,  and  1904,  page  1916. 

3fatntenance  of  jetty  channel. — ^At  the  beginning  of  fiscal  year  the 
dredge  Sabine  was  in  dry  dock  at  New  Orleans  for  repairs.  On  July 
13,  the  dredge  was  sent  to  South  Pass,  Mississippi  River,  under 
authority  of  the  Chief  of  Engineers,  for  emergency  work  at  that 
locality  and  she  was  engaged  in  this  work  until  August  19. 

The  Sahin^  returned  to  Sabine  Pass  on  August  21,  1904,  and  con- 
tinued operations  dredging  in  the  channel  between  the  jetties  until 
May  12,  1905.  On  May  14  the  dredge  was  sent  to  New  Orleans  for 
necessary  repairs  to  her  mud  bins  and  machinery,  and  also  to  have  an 
additional  fuel  oi)  tank  installed,  returning  to  Sabine 'Pass  on  June 
22,  1905. 

During  the  year  the  dredge  removed  and  carried  out  to  sea  422,175 
cubic  yards  of  material  (estimated  at  60  per  cent  of  bin  measurement), 
at  a  total  cost  of  $28,634.46,  including  all  repairs,  or  6.78  cents  per 
cubic  yard. 

On  February  6,  1905,  the  working  day  of  the  dredge  was  increased 
from  ten  hours  to  eleven  hours,  and  on  April  5  to  twelve  hours. 

The  present  available  depth  of  channel  at  mean  low  tide  is  23  feet. 
The  material  of  the  bottom  is  very  soft  mud,  and  vessels  frequently 
pass  out  drawing  over  25  feet. 

It  is  not  believed  that  a  depth  of  25  feet  can  be  maintained  through- 
out the  jetty  channel  until  the  jetties  are  raised  to  the  level  of  mean 
high  water. 

Kepairs  to  east  jetty. — Work  under  the  contract  approved  Novem- 
ber 15,  1902,  with  John  Short,  of  St.  Louis,  Mo.,  was  commenced 
August  5,  1903,  and  continued  with  slight  interruptions,  due  to  scar- 
city of  rock,  rough  weather,  accidents  to  contractor's  plant,  etc.,  until 
May  2,  1904,  when  work  w&s  entirely  suspended,  owing  to  financial 
troubles  of  the  contractor. 

Operations  were  resumed  by  the  contractor  July  30,  1904;  7,926.16 
tons  of  riprap  stone  were  placed  in  the  jetties,  and  on  September  12, 
1904,  the  work  under  contract  was  completed.  For  additional  details 
see  appended  report  of  Mr.  F.  F.  AxteU,  junior  engineer. 

Money  statement. 

July  1,  1904,  balance  unexpended $56,386.61 

Amount  deposited  by  Captain  Mclndoe,  July  14,  1904,  account  sale  of 
engineer  property 43.11 

Amount  deposited  by  Lieut.  Col.  Clinton  B.  Sears,  Sei)tember  13,  1904, 
from  appropriation  "Improving  South  Pass,  Mississippi  River,'*  account 
repairs  to  dredge /SaWn^ 882.21 

Amout  deposited  by  Lieut.  Col.  Clinton  B.  Sears,  September  13,  1904, 
from  appropriation  "Improving  South  Pass,  Mississippi  River,'*  account 
rental  of  dredge  >Sta6m6 1,330.00 

Amount  appropriated  by  act  of  March  3,  1905 150,000.00 

208,641.93 
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June  30,  1905,  amount  expended  during  Ihe  year: 

For  works  of  improvement $236.  77 

For  maintenance  of  improvement  . . , 56, 3i^.  83 

$56, 629. 10 

July  1,  1905,  balance  unexpended 152,012.83 

July  1,  1905,  outstanding  liabilities 2,840.53 

July  1,  1905,  balance  available 149,172.35 

July  1,  1905,  amount  covered  by  uncompleted  contracts 90, 000. 00 

Amount  (estimated)  required  for  completion  of  exiflting  projecrt 926, 573. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  balance  unexpended  July  1,  1905: 

For  works  of  improvement 1300, 000. 00 

For  maintenance  of  improvement 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and, harbor  act  of  1899. 


330,000.00 


ABOTRACT  OK   APPROPRIATIONS. 

By  act  of  Congress: 

From  act  approved  August  30,  1852  (survey) $5,000.00 

AUoted  from  act  approved  June  10,  1873  (survey) 2, 000. 00 

By  act  of  Congress — 

Approved  March  3,  1875 20, 000. 00 

Approved  August  14,  1876 38, 000. 00 

Approved  June  18,  1878  ( allotte<l ) 30, 000. 00 

Approved  March  3,  1879 25, 000. 00 

Approved  June  14, 1880 50, 000. 00 

Approved  March  3,  1881 •  150, 000. 00 

Approved  August  2,  1882 1 50, 000. 00 

Approved  July  5,  1 884 200, 000. 00 

Approved  August  5,  1886 198, 750. 00' 

Of  August  11,  1888 250,000.00 

Approved  September  1 9,  1890 300, 000.  (X) 

Approved  July  13,  1892 :^0, 000. 00 

Of  August  18,  1894 «271, 000.00 

Of  June  3, 1896 75,000.00 

Approved  June  4, 1897  (sundry  civil ) 480, 000.  (K) 

Approved  June  1, 1898  (sundry  civil) 400, 000. 00 

Approved  March  3, 1899  (sundrv  civil) 264,000.00 

Approved  March  3,  1899  (river  and  harbor) 150, 000. 00 

Approved  June  6, 1900  (sundry  civil) /S6, 000. 00 

Approved  June  6,  1900  (emeigencies  in  river  and  harbor  works) 

(alloted) 10,000.00 

Approved  June  13,  1902  (river  and  harbor) 185,000.00 

Approved  March  3,  1905  (river  and  harbor) 150,000.00 

Total 3,789,750.00 

Reverted  to  Treasury  from  act  of  June  4, 1897 16, 297. 03 

Net  total 3,773,452.97 

Amount  received  from  other  sources  (see  Money  statement,  p.  1472 ) . . .  2, 255. 32 

Total 3,775,708.29 


a  The  total  amount  of  this  appropriation  was  originally  $275,000,  but  of  this  sum 
$4,000  was  allotted  by  sundry  civil  act  of  March  2,  1895,  for  dredging  through  a  bar 
at  the  mouth  of  the  Sabine  River,  Texas,  and  was  expended  on  that  improvement. 

BNO  1905  M ^93 
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ABSTRACT  OF  CONTRACTS   IN   FORCE   DURING   PliJCAL   YEAR. 

Nai^e  and  addreee  of  contractor:  John  Short,  St.  Louis,  Mo. 
Work:  Repairs  to  and  extension  of  east  jetty. 
Contract  price:  Riprap  stone  in  place,  $2.50  per  ton. 
Total  approximate  amount  covered  by  contract:  $95,000. 
Dated:  October  10,  1902. 
Approved:  November  15,  1902. 

Date  of  expiration:  November  19,  1903;  time  limit  waived;  completed  September 
12,  1904. 

Name  and  address  of  contractor:  Higgins  Oil  and  Fuel  Company,  Beaumont,  Tex. 

Nature  of  contract:  Furnishing  about  3,500  barrels  fuel  oil  for  Sabine. 

Contract  price:  75  cents  per  barrel. 

Total  approximate  amount  covered  by  contract:  $2,625. 

Dated:  March  30,  1904. 

Approved:  (Emergency). 

Date  of  expiration:  October  1,  1904. 

Name  and  address  of  contractor:  Higgins  Oil  and  Fuel  Company,  Beaumont,  Tex. 

Nature  of  contract:  Furnishing  about  3,500  barrels  fuel  oil  for  Sabine. 

Contract  price:  75  cents  per  barrel. 

Total  approximate  amount  covered  bv  contract:  $2,625. 

Dated:  October  1,  1904. 

Approved:  (tlmergency). 

Date  of  expiration:  April  2,  1905. 

Name  and  address  of  contractor:  Higgins  Oil  and  Fuel  Company,  Beaumont,  Tex. 

Nature  of  contract:  Furnishing  alx)ut  3,500  barrels  fuel  oil  for  &ibine. 

Contract  price:  70  cents  per  barrel. 

Total  approximate  amount  covered  bv  contract:  $2,460. 

Dated:  March  31,  1905. 

Approved:  (Emergency).  , 

Date  of  expiration:  October  2,  1905. 

Name  and  address  of  contractor:  Charles  Clarke  &  Co.,  Galveston,  Tex. 
Work:  Repair  of  east  jetty. 

Contract  JI)rice:  Riprap  stone,  $2.29  per  ton  in  place. 
Total  approximate  amount  covered:  $90,000. 
.     Dated:  June  22,  1905. 
Approved:  Julv  6,  1905. 
Date  of  expiration:  July  10, 1906. 


COMMERCIAL  STATISTICS   FROM   JANUARY    1,   1904,  TO   DECEMBER  31,   1904. 

Vessels  entering  and  departing. 


Class. 

Number. 

1  !Netit»i!^ 
Trips.    1     tered 
.tonnage. 

Steamers 

1            f^ 

350' 

Sailing  vessels 

25 

65 

Barges 

1        s 

180  ' 

Total 

'            134 

604  1      915.63) 
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SkipmenU  and  receipts  by  water. 


Articles. 


SHIPMENTS. 

Crude  and  reflned  olla — 

Lumber  and  fsquare  tim- 
ber   

Staves , 

Cotton 

Cotton  seed,  cakes,  and 
niMil , 

Com  and  wheat 

Ro*k 

If  uicellaneoiis 


Tons. 


1,515,245 

160,820 
12.563 
22,206 

21,768 
27,296 
21,000 
8,4'dO 


Total 1,789,828     12,620,37« 


Value.  Articles. 


Tons.      I     Value. 


«6, 493. 904 

900.502 

251,260 

3.997,080 

217,680 

591,412  I 

42,000 

126,460 


I  BBrEIPTS. 

Cement 

Iron  pipe 

Fruit  and  ooflfeo. 
Creosote  oil 


510 

$51,000 

190 

8,000 

76 

7,600 

2.268 

45.360 

II 


Total. 


3,043 


111.860 


Grand  totals,  1,792,871  tons,  valued  at  912, 782,288. 


RKPORT  OF  MR.  F.  F.  AXTELL,  JUNIOR  ENGINEER. 

Sabine,  Tkx.,  July  ^y  1906, 

I  have  the  honor  to  submit  the  following  report  of  operations  for  improving  harbor 
at  Sabine  Pass,  Tex.,  for  fiscal  year  ending  June  30, 1905: 

The  work  at  Sabine  Pa««s  Harbor  has  consisted  of  dre<lging  between  the  jetties  by 
the  U.  8.  dredge  Sabine,  the  repair  of  the  jetties  under  contract  with  John  Short,  of 
St.  Louis,  Mo.,  and  miscellaneous  and  survey  w^ork. 

Dredging  between  the  jetti&f. — At  the  beginning  of  past  fiscal  jrear  the  U.  S.  dredge 
Sabine  was  laid  up  at  New  Orleans,  La. ,  in  drv  dock  and  undergoing  repairs.  July  15, 
1904,  the  dredge  began  dredging  at  South  tass,  mouth  of  Mississippi  River,  under 
orders  from  the  Secretary  of  War,  and  continued  dredging  there  for  thirtv-eight  days. 
The  dredge  returned  to  Sabine  Pass  August  21,  1904,  and  immediately  Segan  dredg- 
ing in  jetty  channel  at  Sabine  Pass.  May  14,  1905,  the  dredge  left  Sabine  Pass  for 
New  Orleans,  La.,  to  undergo  repairs  to  mud  bins  and  machinery  and  have  an  addi- 
tional fuel  oil  tank  installed!  Dredge  returned  to  Sabine  Pass  June  22,  1905,  and  at 
the  end  of  the  fiscal  year  was  engaged  dredging  in  jettv  channel. 

Subtracting  the  time  chargeable  Uy  dreding  at  South  Pass,  mouth  of  Mississippi 
River,  there  remains  three  thousand,  five  hundre<i  and  thirtv-eight  hours  charge- 
able to  dredging  at  Sabine  Pass,  Tex.,  the  distribution  of  which  time  is  as  follows: 

Hou„.      «^n; 

Effective  working  time 1, 813        40 

Lost  time 1,724        20 

Total 3,538  00 

Distribution  of  working  time:« 

Underway « 216  55 

Pumping 682  15 

Dumping  ft 837  15 

Taking  on  fuel  oil 60  05 

Assisting  vessels  over  bar 13  40 

Sounding  jetty  channel 3  30 

Total 1,813        40 

Distribution  of  lost  time: 

Rouffh  sea  and  ft^ 366        35 

Sundays  and  holidays 557 

Washing  out  boilers 75 

Ordinary  repairs 151 

Extraordinary  repairs,  in  drv  dock,  and  overhauling  dredge  and 

machinery  at  New  Oleans,  La.  <^ 574        45 

Total 1,724        20 

o Includes  time  going  to  and  from  dre<lging  ground  each  day. 
ft  Includes  time  going  to  and  from  dumping  ground. 

^Includes  time  preparing  for  trip,  going  to  K^w  Orlenns,  La.,  returning  to  Sabine 
Puss,  Tex.,  and  getting  reiuiy  for  dredging, 
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Amount  of  drei^lgiiig: 

Number  of  loads  of  soft  mud 2, 165 

Cubic  yards,  bin  measurement 703, 625 

Solid  material,  estimated  60  per  cent 422, 175 

Cost  of  dredging: 

Wages  of  crew $9,472.47 

Wages  of  subsistence  deimrtment 538. 33 

Office  expenses 1,466.88 

Extra  labor 1 62.00 

Subsistence  supplies 2, 753. 1 1 

Fuel  oil 4,302.52 

Deck  and  engine  room  supplies 1, 203. 07 

Ordinary  repairs 463. 34 

Extraordinary  repairs 8, 144.  76 

Miscellaneous  sup])lies 227. 98 

Total  cost  for  dredging 28,634.46 

Cost  per  cubic  yard cents. .  6.  78 

The  jetty  channel  has  been  frequently  inspected  during  the  past  year,  and  the 
dredge  Sabine  shifted  from  jwint  to  point  in  jetty  channel  m  order  to  secure  as  uni- 
form a  channel  as  possible.  The  present  available  depth  through  the  jetty  channel 
at  mean  low  Gulf  level  is  23  feet. 

Repair  of  the  jetties. — A  contract  was  entered  into  Octol)er  10,  1902,  with  John 
Short,  of  St.  Louis,  Mo.,  for  the  repair  of  three  breaks  in  east  jetty  at  Sabine  Pate, 
caused  by  the  storm  of  September,  1900.  At  the  close  of  last  fiscalyear  work  under 
this  contract  was  temporarily  suspended,  owing  to  tinancial  difficulties  of  contractor. 
The  placing  of  rock  under  this  contract  was  re«ume<l  July  30,  1904,  and  the  contract 
completed  September  ]2,  1904.  Summary  of  work  done  under  this  contract  is  as 
follows: 

Rock  place<i  during  fiscal  year  ending —  Totib. 

June  30,  1904 1 28,143.68 

JuneSO,  1905 7,926.16 

Total  rock  placeil  under  this  contract 36, 069.  84 

With  the  exception  of  tlie  alK)ve  repair  work  the  condition  of  the  Sabine  Pass  jet- 
ties is  practically  the  same  aw  it  was  a  year  ago. 

Miscellaneous  and  surveij  work. — No  (complete  survey  of  Sabine  Pass  was  made  during 
the  past  year. 

Duplicate  line  of  levels  .wius  run  between  existing  bench  marks  and  gauges  along 
the  Pass,  which  work  and  the  cross  sectioning  of  repaired  portions  of  east  jetty  has 
been  about  all  the  survey  work  done  here  during  the  year. 

An  automatic  tide  gauge  has  been  maintained  here  during  the  past  two  years,  the 
records  of  which  are  very  complete. 

The  floating  plant  at  Sabine  Pass,  consisting  of  naphtha  launch  and  yawl  boats, 
has  frequently  during  the  past  year  l)een  transferred  to  other  work,  receiving  very 
severe  usage. '  The  work  in  connection  with  care  of  this  plant  has  consequently  been 
considerable. 

Very  respectfully,  your  obedient  servant, 

F.  F.  AXTBLL, 

Junior  Engineer. 
Capt.  J.  F.  McIndoe, 

Corps  of  Engineers. 


T  9. 
REMOVING  THE  WATER  HYACINTH,  LOUISIANA  AND  TEXAS. 

For  history  of  this  work,  projects,  and  results  accomplished,  see 
current  summary,  page  380,  and  annual  reports  of  the  Chief  of  Engi- 
neers for  1900,  page  2270;  1901,  page  1906;  1903,  page  1312;  and 
1904,  page  1913. 

At  tne  beginning  of  the  fiscal  year  the  steamer  Ramos  was  en  route 
to  Bayou  Plaquemine,  where  spraying  operations  for  the  destruction 
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of  water  hyacinths  were  commenced  July  8,  1904,  Operations  were 
continued  here  and  in  Grand  River,  Bay  Natchez,  myou  Goddell, 
Belle  Kiver,  Bayou  Long,  Bayou  Grosse  Tete,  and  Bayou  Choctaw 
until  October  31,  1904. 

During  this  period  the  spraying  solution  was  furnished  by  the  Har- 
vests Chemical  (Compounding  Company.  One  hundred  and  twenty 
thousand  gallons  were  used,  which  resulted  in  effectively  clearing  the 
streams  named  of  all  obstructing  hyacinths. 

When  the  weather  did  not  permit  spraying,  the  crew  of  the  Ramos 
was  engaged  in  constructing  booms.  One  was  placed  across  Bayou 
Plaquemine,  one  across  Bavou  Grosse  Tete  near  its  mouth,  one  across 
Bayou  Grosse  Tete  at  the  head  of  navigation,  near  the  town  of  Rose- 
date,  and  one  across  Bayou  Choctaw.  These  booms,  with  the  excep- 
tion of  the  last  named,  are  in  charge  of  watchmen,  whose  duty  it  is  to 
bait  all  passing  boats  and  rafts  and  require  them  to  clear  away  all 
hyacinths  before  passing  through  the  boom.  The  boom  at  the  mouth 
of  Bayou  Teche  was  operated  until  the  high  stage  of  water  in  the 
Atchafalaya  River  caused  a  strong  current  which  carried  all  the  hya- 
cinths past  the  mouth  of  the  Teche  and  rendered  the  operation  of  the 
boom  unnecessary. 

On  November  8,  1904,  the  Ramos  was  placed  out  of  commission  at 
New  Orleans.  During  the  winter  machinery  and  boilers  were  over- 
hauled, a  new  c^^inder  timber  was  placed  on  ^he  port  side,  cabin  was 
altered  to  permit  a  pile  driver  to  be  placed  on  the  bow,  and  a  steam 
capstan  was  installed  as  a  necessary  equipment  for  the  boat  when  work- 
ing in  shallow  waters  and  as  an  accessory  to  the  pile  driver.  In  addi- 
tion to  these  repairs  and  additions,  the  Ramos  was  docked  at  Morgan 
City,  La.,  and  calked  in  May,  1905. 

Operations  were  resumed  in  Bayou  Plaquemine  April  8,  1905. 
Experiments  by  this  oiBce  having  demonstrated  that  a  solution  of 
white  arsenic  and  washing  soda,  prepared  in  accordance  with  a  formula 
furnished  by  the  Agricultural  Department,  was  effective  in  killing  the 
water  hyacinths,  it  was  decided  to  discontinue  the  use  of  the  Harvesta 
cberaicfd  compound.  The  new  solution  can  be  made  for  about  one- 
third  of  a  cent  per  gallon,  whereas  the  price  paid  the  Harvesta  Chem- 
ical Compounding  Company  for  their  solution  was  3  cents  per  gallon. 

From  April  8  to  June  Z0\  1905,  72,442  gallons  of  the  new  spraying 
mixture  were  consumed.  The  total  number  of  gallons  of  cneniical 
mixture  sprayed  during  the  fiscal  year  was  192,442,  and  it  is  estimated 
each  gallon  destroyed  approximate!}^  12  square  yards  of  hyacinths. 

The  present  condition  of  the  h^'acinth-inf  ested  streams  in  the  Plaque- 
mine-Morgan  City  water  route  is  very  satisfactory  and  the  (*.learing 
has  been  done  at  a  much  smaller  cost  than  formerly. 

Hyacinths  are  becoming  troublesome  in  the  Calcasieu  River,  Loui- 
siana, and  in  the  Sabine  and  Neches  rivers  in  Texas.  For  operations  in 
these  streams  it  will  be  necessary  to  equip  an  additional  boat  with  a 
spraying  outfit. 

The  act  of  March  3,  1905,  appropriated  *40,00()  for  destruction  of 
water  hyacinths,  an4  under  projects  approved  April  22,  1905,  and 
May  15,  1906,  it  is  proposed  to  continue  spraying  operations  and  to 
equip  the  second  steamboat.  The  hull  and  engines  for  the  boat  were 
purcnased  June  2,  and  other  work  necessary  for  her  equipment  is  in 
progress. 
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Money  statenient. 

July  1,  1904.  balance  unexpended $15,000.00 

Amount  deposited  by  Captain  Mclndoe,  July  14,  1904,  account  sale  of 

engineer  property *. 3. 8« 

Amount  deposited  by  Captain  Mclndoe,  December  28, 1904/'account  sale 

of  engineer  property ^ .30 

Amount  appropriatecl  by  river  and  harbor  act  approved  March  3,  1905.     40,000.00 

55,0O4.1H 
June  30, 1905,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      14,990.69 


July  1,  1905,  balance  unexpended 40,013.47 

July  1,  1905,  outstanding  liabilities 4, 382. 77 

July  1,  1905,  balance  available 35,630.70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,1905 10,000.00 

Su omitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


ABSTRACT  OF  APPBOPRIATION8   AND   ALLOTMENTS. 

By  act  of  Congress: 

Approved  March  3,  1899 $36,000.00 

Allotted  Augii8t6,  1902 18,000.00 

Allotted  Septem  ber  26, 1902 1 ,  480. 00 

Allotted  Decern l)er  4,  1903 500. 00 

Allotted  Mav  31 ,  1904,  act  of  April  2S,  1 904 15, 000. 00 

Approved  March  3,  1905 40,000.00 

Total 110,980.00 

Received  from  other  sources  (see  money  statement) ^ 4. 16 

Grand  total 110,984.16 
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IMPROVEMENT  OF  CERTAIN  RIVP:RS  AND  HARBORS  IN  TEXAS. 


REPORT  OF  CAPT.  EDGAR  J  AD  WIN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Galveston  Harbor,  Texas. 

2.  Galveston  channel,  Texas. 

3.  Channel  from  Galveston   Harbor  to 

Texas  City,  Texas. 

4.  (ralveston  ship  channel  and  Buffalo 

Bayou,  Texas. 
r>.  Operating  and  care  of  Morgans  Canal, 

Texas. 
♦>.  Trinity  River,  Texas. 
7.  West  Galveston  Bay  channel,  Double 


8.  Operating  and  care  of  Galveston  and 
Brazos  Canal,  Texas. 

9.  Brazos  River,  Texas,  from  Velasco  to 
Old  Washington. 

10.  Mouth  of  Brazos  River,  Texas. 

11.  Aransas  Pass,  Texas. 

12.  Harbor  at  Brazos  Santiago,  Texas. 

13.  Constniction  of  sea  wall,  ^tc.,  along 
^  the  front  of  the  Fort  Crockett  Res- 
*  ervation,    and    from    Thirty-ninth 

Bayou,  and  the  mouths  of  the  adja-  i  to    Forty -fifth    streets,    Galveston, 

cent     streams,     including    Trinity  '  Texas. 

River,  Anahuac  channel,  and  Cedar  [  14.  Removing  simken  vessels  or  craft  ob- 
Bayou,  Texas.  stnicting  or  endangering  navigation. 

HARBOR   LINKS. 

15.  Mati^orda  Bay  at  Port  Lavaca,  Texas. 


United  States  Engineer  Office, 

Galveston,  Tex.,  July  22,  1906. 
General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  work.s  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  June  30,  1906. 

Very  respectfully,  your  obedient  servant, 

Edgar  Jadwin, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chi^f  of  Engineers,  TI.  S.  A. 


U  I. 

IMPROVEMENT  OF  GALVESTON  HARBOR,  TEXAS. 
OPERATIONS   DURING   THE   YEAR.      JETTIES. 

Operations  were  carried  on  during  the  year  under  a  contract  entered 
into  April  6,  1903,  and  approved  May  13,  1903,  with  J.  M.  O'Rourke 
&  Co.,  of  Galveston,  Tex. 

1479 
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South  jetty. — The  delivery  of  granite  block  on  shore  branch  of  jetty 
was  continued  and  completed  September  27,  1904.  10,168  tons  were 
delivered  at  $2.59  per  ton  and  placed  at  a  cost  of  53  cents  per  ton. 

Repairs  to  this  iettv  are  about  one-third  completed. 

Nfyrth  jetty. — The  delivery  of  granite  riprap  was  continued  and  com- 
pleted February  6, 1905.  59,024.54  tons  were  delivered  and  placed  at 
13.89  per  ton. 

Snmll  riprap  is  required  to  fill  voids  in  this  jetty,  otherwise  the 
repairs  are  completed. 

Further  details  of  the  work  done  are  given  in  the  report  of  Mr. 
E.  M.  Hartrick,  assistant  engineer,  forwarded  herewith. 

DREDGING. 

[By  U.  S.  dredge  Qen.  C.  B.  ComOodi.l 

During  the  year  the  dredge  was  overhauled  and  repaired. 

The  dredge  excavated,  removed,  and  dumped  from  Gralveston  Har- 
bor 1,091,640.5  cubic  yards  of  material  at  a  cost  of  4. 7  cents  per  cubic 
yard. 

Further  details  of  the  operations  of  the  dredge  are  given  in  the 
report  of  Mr.  G.  M.  Prendergast,  master,  forwarded  herewith. 

[By  U.  S.  dredge  Qen.  H.  M.  RobeH.] 

From  July  3  to  July  26  the  dredge  was  engaged  in  dredging  a  chan- 
nel for  unloading  riprap  on  the  snore  end  of  the  north  jetty.  The 
dredge  excavated  88,215  cubic  yards  of  material  at  a  cost  of  4.21  cents 
per  cubic  yard. 

A  consolidated  report  of  the  operation  of  the  dredge  for  the  entire 
year  will  be  found  on  pages  623  and  624  of  this  report. 

RESURVEY   OF  GALVESTON   BAY. 

The  work  during  the  year  has  been  the  drafting  of  the  charts  which 
is  nearly  completed. 

SURVEYS. 

Attention  is  invited  to  the  map  of  the  latest  survey  submitted 
herewith. 

Project  for  the  expenditure  of  funds  appropriated  and  authorized 
to  be  contracted  for  by  the  act  of  March  3,  1905,  was  submitted  and 
approved.  Bids  for  jettv  work  were  advertised  for  May  29, 1905.  and 
opened  June  28,  1905.  •  The  bid  of  Charles  Clarke  &  Co.,  of  Galves- 
ton, Tex.,  was  recommended  for  acceptance. 

The  balance  available  on  June  30, 1905,  and  additional  appropriation 
recommended,  it  is  proposed  to  apply  to  operating  the  U.  S.  dredge 
Gen.  C.  B.  Comstock  in  maintaining,  widening,  and  deepening  tSe 
channel  and  repairing  the  south  jetty. 
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Money  sfateinei^t, 

July  1,  1904,  balance  unexpended $401,907.07 

Amount  appropriated  by  river  and  harl)or  act  approved  March  3,  1906. .  200, 000. 00 
Proceeds  of  aalee  of  condemned  property 369. 76 


602, 276. 83 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $392r,  295.  83 

For  maintenance  of  improvement 52, 601. 05 

444, 896. 88 


July  1,  1905,  balance  unexpended 157,379.95 

July  1,  1905,  outstanding  liabilities 5, 005. 74 


July  1, 190^  balant«  ax'ailable 152,374.21 


Amount  (estimated)  required  for  completion  of  existing  project «  745, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $745, 000. 00 

For  maintenance  of  improvement 75, 000. 00 

I 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


820,000.00 


ABSTRACT  OP   APPROPRIATIONS. 


July  11,  1870 $25,000  ,  August  5,  1892 $450,000 

March  3,  1871 20,000     March  3,  1893 1,000,000 

June  10, 1872 31,000     AugustlS,  1894 600,000 

June  23, 1874 60,000     Januarv  25,  1895 200,000 


March  3,  1875 150,000 

August  14, 1876 142,000 

June  7,  1878 75,000 

June  18. 1878 50,000 


March  2,  1895 1,160,000 

February  26, 1896 300, 000 

June3,  1896 1..".....  50,000 

June  1 1,  1896 840, 000 


Total 9,478,000 


MarchS,  1879 100,000     June  4,  1897 500,000 

June  14, 1880 175,000     March  3,  1899 50,000 

March  3,  1881 250,000  I  June  13,  1902 350,000 

March  4,  1882 100,000  |  March  3,  1903 300,000 

August  2, 1882 300,000     April  28,  1904 100,000 

August5,1886 300,000  .  Mlirch  3,  1905 200,000 

August  11,  1888 500,000 

September  19,  1890 500,000 

March  3,  1891 600,000 

In  addition  to  the  above  appropriations  by  Congress  there  has  been  collected  from 
the  steamship  Maritime^  $300;  from  Quartermaster's  Department,  United  States  Army, 
$719.83;  from  sales  of  condemned  property,  $464.23;  transfer  of  tug  Annay  $10,000, 
and  refundment,  by  officer,  $15.36;  making  a  total  of  $9,489,499.42. 

«  Present  indications  are  that  a  saving  will  be  effected  on  the  repairs  to  the  jetties, 
but  it  is  thought  better  not  to  modify  estimates  in  this  report 
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CONTRACTS   IN  FOBCB. 

Contractor:  J.  M.  O'Rourke  &  Co.,  Galveston,  Tex. 

Character  of  work:  Repairing  jetties. 

Rates: 

For  Galveston  south  jetty,  large  blocks,  from  5  to  7  tons  each,  f.  o.  b.  cars 
United  States  track  Ninth  street  and  Avenue  A  or  eastward  thereof,  or  Fort 
Point.  Galveston,  Tex.,  $2.59  per  ton. 
For  Galveston  north  jetty,  large  riprap  in  pieces  from  10  to  12  tons  eai^h, 
properlv  placed  in  the  work,  $3.89  per  ton. 
Date  of  approval:  May  13,  1903. 
'   Date  of  beginning  work:  August  16,  1903. 

Date  of  expiration:  Time  limits  waived.    Contracts  completed,  south  jetty,  Sep- 
tember, 1904;  north  jetty,  February,  1905. 


COMMERCIAL  STATI8TICS. 


All  the  commerce  of  Galveston  channel,  Texas  City  channel,  and  Galveston  ship 
channel  and  Buffalo  Bayou,  which  come  in  from  the  Gulf  or  pass  out  to  the  Gulf, 
whether  coastwise  or  foreign,  pass  through  the  jetty  channel. 


REPORT  OP   MR.  E.  M.  HARTRICK,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  July  16,  1905, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  o()erations  for  improv- 
ing the  harlK>r  at  GalvesU^n,  Tex.,  during  the  fiscal  year  ending  June  30,  1905: 

OPERATIONS   DURING   THE  YEAR. 

South  jetty. — The  delivery  of  granite  block  on  shore  branch  of  south  jetty  was  con- 
tinued and  completed  September  27, 1904.  The  United  States  Government  unloaded 
and  placed  the  olook,  except  where  the  placing  would  require  the  removal  of  trestle 
and  track.  In  such  case  the  blocks  were  pile<i  up  alongside  to  be  placed  as  soon  as 
the  trestle  and  track  were  in  lens  demand,  after  the  delivery  of  material  for  Fort  San 
Jacinto  had  been  completed. 

Statement  of  material  and  labor  expended,  with  cost  of  same,  in  the  repairs  of  south  jetty, 
Galveston  Harbor,  during  iht  year  ending  June  SO,  1906, 

TOTUK, 

Granite  blocks  receive<i  and  unloaded  this  year 10, 168. 00 

Previously  reported 33,867.02 

Total  contract 44,035.02 

At  $2.59  per  ton,  $114,  (m.79. 

The  blocks  were  unloaded  and  placed  between  station  29  and  station  143  +  63  this 
year,  and  for  the  whole  contract  between  station  6  and  station  143  j  63. 

REPAIRS. 

Repairs  to  trestle  and  track  amounting  to  $5,495.45  were  made  over  a  distance  of 
7,015  linear  feet,  of  which  $1,265,75  were  charged  to  south  jetty,  $2,121.18  to  gun 
battery,  and  $2,108.52  to  mortar  battery,  Fort  San  Jacinto. 

Repairs  to  an  amount  of  $93.07  were  made  to  coal  bin  at  Fort  Point  by  placing 
fender  piles  in  front  of  the  wharf  and  constructing  bitts  for  mooring  dredge  6en.  C.  B\ 
Comstock. 

To  protect  small  boats,  flats,  and  pontoons  of  the  Government,  a  breakwater  has 
been  constructed  by  bolting  old  I-beams  to  piling  of  wharf,  at  a  cost  of  $192.39. 

North  jetty. — The  delivery  of  granite  riprap  was  continued  between  station  185  and 
the  outer  end  at  station  255  and  from  station  100  inshore  to  station  9.  The  contract 
was  completed  February  6,  1905. 
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As  the  contractor's  floating  plant  coald  not  unload  and  place  large  riprap  inshore 
on  account  of  shoal  water,  the  Government  dredge  Geri.  H.  M.  Robert  was  put  to 
work  on  south  side  of  north  jetty,  at  station  9,  on  July  3,  1904.  A  channel  6,150 
feet  long  was  excavated  to  a  depth  of  9  feet  and  80  feet  wide  between  station  9  and 
station  15-)- 150.  Eighty-eight  thousand  two  hundred  and  fifteen  cubic  vards  of 
gilt  and  sand  were  removed  and  deposited  over  the  jetty  on  the  north  side.  The 
dredge  worked  night  and  day  and  completed  the  channel  July  26,  1904. 

^^atement  of  material  u»ed  and  cod  of  same  in  repairing  north  jetty,  Galveston  Harbor, 
during  the  year  ending  June  SO,  1905,  with  total  amount  of  contract. 


TOHH. 

Rate. 

Value. 

Granite  lipntp  unloaded  and  placed  this  year 

59,024.54 
45.991.68 

$3.89 
8.89 

9229,605.45 

Previooaly  reported 

178,907.44 

T^rtiJ  <M>ntrft4?t 

106,016.17 

408,512.89 

Very  respectfully,  your  obedient  servant, 

K.  M.  Habtrick, 
Assistant  Engineer. 
Capt.  Edgar  Jadwin, 

Oyrps  of  Engineers. 


DREDGING  OPERATIONS  IN  GALVESTON   HARBOR  BY   U.    S.    DREDGE  GEN.  C.    B.    COM8TOCK, 
G.    M.    PRENDBRGA8T,    MASTER. 

From  July  1  to  July  23  dredge  was  continuously  employed  on  Galveston  Harbor 
outer  bar  channel,  w^eather  permitting,  and  at  other  times  on  channel  over  inner  bar. 

From  July  21  to  August  1  the  dredge  was  stripped  of  anchors,  suction  pipes,  etc., 
in  readiness  to  be  hauled  out  on  manne  ways  to  re})air  broken  hopper  door  in  for- 
ward bin,  i>ort  side.  On  August  1  dredge  was  hauled  in  position  in  marine  ways  slip 
and  a  trial  to  haul  out  dredge  was  made;  but  before  dre<lge  was  half  out  of  water  it 
was  found  that  eight  links  of  chain  had  parted  and  it  would  be  impossible  to  haul 
out  dredge  until  new  chain  could  be  purchased.  On  August  5,  after  putting  aboard 
anchors,  suctions,  etc.,  the  dredge  resumed  work  with  one  hopper  door  disabled. 
From  August  5  to  Septeml)er  28  dredge  was  continuously  employed  on  outer  and 
inner  bar,  but  was  obliged  to  stop  operations  on  September  29  until  new  circulating 
and  air  pump  was  installed  in  pump  room.  Only  two  days*  time  was  lost  in  install- 
ing new  pnmp  and  on  October  1  dredge  was  again  in  commission. 

From  October  1  to  December  14  dredge  was  continuously  dredging  on  outer  and 
inner  bar  channel.  On  December  14  the  forward  hopper  door,  forward  hopper,  port 
side,  was  broken,  putting  two  doors  in  same  hopper  out  of  commission,  and  it  became 
impoflsible  to  dump  material  with  the  two  doors  broken  in  same  bin.  From  Decem- 
ber 15  to  February  22  dredge  was  undergoing  extraordinary  repairs,  was  hauled  out, 
doors  overhauled,  new  pumps  installed,  and  a  general  overhauling  to  machinery. 
On  February  23  dredge  was  a^n  in  commission  and  continuously  employed  until 
May  18,  when  dredge  was  again  hauled  out  on  ways  to  repair  two  broken  doors  in 
forward  hopper  on  port  side.  From  May  18  to  31  dredge  was  repairing  doors,  etc., 
and  on  June  1  was  again  in  commission  and  continued  so  to  end  of  fiscal  year. 

CREW   AND   HOURS. 

From  July  1  to  June  30  dredge  carried  a  double  crew  of  42  men,  except  at  such 
times  as  dx^ge  was  undergoing  repairs.  The  time  accounted  for  from  July  1  to 
^ptember  30  was  from  sixteen  U)  eighteen  hours,  and  from  October  1  to  February  28 
and  from  March  9  to  June  30  the  entire  twenty-four  hours  of  each  day  has  been 
ai'counted  for. 
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Work  done. 


Amount  dredged.  Cubic  yard. 


Location  and  character  of  matc^rial. 


Number   .,  . .     ^  ^      Rate  per 
oflottdh.    ^'^^*®>*''^'*-,  minute. 


Outer  bar,  sand,  clay,  and  Bhell ,  928         r,i2, 713. 2  ,        8. 49 

Inner  bar.  sand  and  silt 1,071  578,927.3  8.31 


Total 1,999       1,091,640.5  16.80 

;  I 


Rate  per 
hour. 


509 
499 


1,008 


Total  time, 
flflcal  year. 

Hr».  min. 
1,006  06 
1.160    42 


2,166    48 


Cost  per  cubic  yard —  Cent*. 

For  fiscal  year 4.  7 

Operating 3. 4 

DiMritnUion  of  working  time, 

Hrs.  mIn. 

Anchor  to  cut 75  25 

Pumping 2,166  48 

Cut  to  dump 419  03 

Dumping 123  00 

Dump  to  cut 309  44 

Dumptoanchor 126  08 

Turning 000  03 

Total 3,220    11 

Distribution  of  time. 

Hni.  min. 

Effective  working  time 3,220  11 

Delays  for  bad  \;eather 313  34 

Delays  for  repairs 1, 206  24 

Delavs  for  other  causes 874  46 

Sundays  and  holidays 1,026  00 

Grand  total  time 6,640    55 

Afonet/  expended. 

Wages 117,698.54 

Subsistence 5,273.87 

Fuel 8,124.84 

Oils,  waste,  etc 985.  74 

Ordinary  maintenance 5, 478. 26 


Operating  cost 37,561.25 

Extraordinary  repairs 14, 102. 51 

Total  expended  , 51,663.76 

Coftl  of  dredgiiuj. 
Total  cast  of  dredging  for —  Cents. 

Month  of  June 2. 6 

Fiscal  year 4. 7 

Very  respectfully,  your  obedient  servant, 

G.  M.  Prendergaot,  Master. 
Capt.  Edgar  J  AD  WIN, 

CorpB  of  Engineers. 
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U  2. 

IMPROVEMENT  OF  GALVESTON  CHANNEL,  TEXAS. 

OPERATIONS  DURING   THE  YEAR. 

Under  the  contract  of  the  Bowers  Southern  Dredging  Company,  of 
Galveston,  Tex.,  for  dredging,  entered  into  on  February  9,  1903,  and 
approved  March  2,  1903,  312,865  cubic  yards  of  material  were  exca- 
vated from  prescribed  cross  section  and  31,112  cubic  3'ards  below  pre- 
scribed cross  section.  This  contract  was  completed  during  August, 
1904. 

At  the  close  of  the  fiscal  year  the  550-foot  channel  from  Red  Beacon 
to  Thirty -first  street  and  the  200-foot  channel  between  Thirty -first 
and  Forty-fourth  streets  has  shoaled  to  29  feet,  with  a  reduction  in 
width  of  channel  to  about  400  and  180  feet,  respectively,  showing  a 
filling  of  807,000  cubic  yards  since  channel  was  dredged. 

The  side  slopes  of  the  cut  are  flatter  and  the  flats  between  the  chan- 
nel and  dike  have  scoured  away  from  one-half  to  2  feet. 

The  pile  and  brush  dike  was  reenforced  with  brush  and  excavated 
material  between  the  Red  Beacon  and  Twenty-third  street  and  is  at  the 
close  of  the  fiscal  year  in  fair  condition. 

Further  details  of  the  work  are  given  in  the  report  of  Mr.  E.  M. 
Hartrick,  assistant  engineer,  forwarded  herewith. 

The  U.  S.  dredge  Gen,  //.  M.  Robert  excavated  and  deposited  behind 
the  pile  and  brush  dike  on  Pelican  Island  and  flats  565,138  cubic  yards 
of  material,  at  a  cost  of  4.68  cents  per  cubic  yard. 

A  consolidated  report  of  the  operations  of  the  dredge  for  the  entire 
j-ear  will  be  found  on  pages  623  and  624  of  this  report. 

The  sum  of  $20,000  was  allotted  during  the  year  from  the  appropri- 
ation for  maintenance  of  river  and  harbor  improvements,  act  of  April 
28,  1904,  for  maintaining  the  improvement. 

Project  for  the  expenditure  of  funds  appropriated  by  act  of  March 
3,  1905,  wa43  submitted  and  approved. 

Bids  for  the  dredge  authorized  by  this  act  were  advertised  for  May 
1,  1905,  and  opened  May  31,  1905,  and  contract  entered  into  with  the 
Bowers  Southern  Dredging  Company,  of  Galveston,  Tex.,  on  June 
23,  1905,  and  approved  June  28,  1905. 

The  balance  available  on  June  30,  1905,  and  additional  appropria- 
tion recommended  it  is  proposed  to  apply  to  dredging  and  maintenance 
of  dike. 

Money  statement, 

July  1,  1904,  balance  unexpended $81,924.59 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1905.  175, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and  har- 
bor improvements,  act  of  April  28,  1904 20,000.00 

276,924.69 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $82, 776. 94 

For  maintenance  of  improvement 14, 075. 44 

96, 852. 38 
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July  1,  1905,  balance  unexpended $180, 072.1 

July  1,  1905,  outstanding  liabilities 470. 


July  1,1905,  balance  available 179,60U 


July  1, 1905,  amount  covered  by  uncompleted  contracts 102, 500 

Amount  (estimated)  required  for  completion  of  existing  project 1, 110,  OOQ 


Amount  that  can  be  profitablv  expende<i  in  fiscal  year  ending  June  30, 
1907,  in  addition,  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $125, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


175,000 


ABSTRACT  OP  APPROPRIATIONS. 

June  13,  1902 $100,1 

March  3,  1903 200,i 

March  3,  1905 175, 

Total 475, 

In  addition  to  the  above  appropriations  by  Congress  there  has  been  allotted  h 
appropriation  for  maintenance  of  river  and  harbor  improvements,  act  of  April 
1904,  $20,000,  making  a  total  of  $495,000. 


CONTRACTS  IN   FORCE. 

Formal  contract. 

CJontractor:  Bowers  Southern  Dredging  Company,  Galveston,  Tex. 

Character  of  work:  Dredging. 

Rate:  8.3  cents  per  cubic  yard. 

Date  of  approval:  March  2,  1903. 

Date  of  beginning  work:  June  14,  1903. 

Date  of  expiration:  December  31,  1904.    Completed  August,  1904. 

Contractors:  Bowers  Southern  Dredging  Company,  Galveston,  Tex. 

Character  of  work:  Constructing  suction  dredge. 

Rate:  $102,500. 

Date  of  approval:  June  28,  1905. 

Date  of  beginning  work:  July  28,  1905. 

Date  of  expiration:  September  1,  1905. 


h 


I 


COMMERCIAL   STATISTICS  OF  GALVESTON,   TEX.,    FOR  THE  FISCAL  YEAR  ENDING  JUXB 
1905,  FURNISHED  BY   COLLECTOR  OF  CUSTOMS,   PORT  OF  OALVBffTON,  TEX. 

Tonnnage  of  vessels  and  revenue  collected. 


Steam      Sailing 
veaselB.     vessels. 


Ttm 


Entered  . 
Cleared.. 


756,  28, 

773  28 


Duties  on  imports  collected $338, 

All  moneys  collected  at  custom-house ,, ,,.t,,.,  .,,,,,, 372,J 
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Amount  and  value  of  freight  erUered  and  cleared. 


Articlea. 


ToiuL      t^PP^fJe""*^* 


Ootton  (2,685.234  bftles)  . 

Cotton  products 

Ore  , 


Wool 

Grain 

Sagai 

Coal 

General  merchandise 

Flour 

Lamber  and  manufactures  of  wood. 

Cement 

Petroleum 

Manufactures  of  iron  and  steel 

GSattle  and  other  animals 


Total. 


709.461 

•126.808,286 

282,818 

8,123,681 

8.922 

267,241 

29.616 

10, 138, 427 

169,187 

2,790,080 

133.819 

18,390,355 

83,198 

198,402 

a560.252 

a  356, 360, 170 

2.654 

117,839 

128.604 

1.468.802 

7.309 

78,217 

9,272 

93.476 

41,182 

1,450,911 

81,867 

1.588,460 

2,138,161  ,      621,848,847 


«  See  appended  letters  in  regard  to  this  item. 

The  statistics  furnished  with  the  annual  report  for  (iralveston  Harhor  in  recent 
years  have  been  in  error  in  also  including?  the  commerce  passing  through  the  sub- 
ports  embraced  in  the  customs  district  of  Galveston,  Tex.  Those  given  above  are  for 
the  port  of  Galveston  alone. 

lbttebs  of  lieut.  col.  clinton  b.  sears,  corps  of  engineers, 
division  engineer,  gulf  division. 

Corps  of  Engineers,  U.  S.  Army, 

Gulf  Division, 
JV&ic  Orleaiis^  La.^  Septeinher  H^  1905, 
General:  Referring  to  that  portion  of  Captain  Jadwin's  annual 
report,  which  gives  the  commercial  statistics  tor  Galveston,  Tex.,  I 
would  respectfully  invite  attention  to  the  inclosed  copy  of  correspond- 
ence with  Captain  Jadwin  as  to  the  accuracy  of  the  valuation  of  the 
item  of  ''General  merchandise." 

I  am  still  of  the  opinion  that  this  valuation  is  entirely  too  high  and 
will  result  in  giving  Galveston  an  entirely  unwarranted  position  on 
the  list  of  harbors  arranged  according  to  values  of  commerce. 
Very  respectfully, 

Clinton  B.  Sears, 
Lieut.  Col.^  Corps  of  Engineers^  IL  S,  A,^ 

Divisio7i  Engineer^  Gvlf  Division, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A, 


Corps  of  Engineers,  U.  S.  Army, 

Gulf  Division, 
Neio  Orleans^  La.^  August  28^  J 906. 
Captain:  I  have  the  honor  to  acknowledge  the  receipt  of  your  let- 
ter of  the  23d  instant,  transmitting  copy  of  commercial  statistics  for 
Galveston,  Tex.,  for  fiscal  year  ending  June  30, 1905,  for  substitution 
for  sheet  filed  with  annual  report. 

I  would  invite  your  attention  to  the  item,  "General  merchandise, 
660,252  tons,  valued  at  $355,360,170,"    This  is  over  |634  per  ton, 
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which  is,  in  my  opinion,  nearly  four  times  greater  than  any  lot  of 
general  merchandise  will  average  up  in  this. or  any  other  country. 

In  preparing  the  statistics  for  Duluth-Superior  Harbor,  which  were 
as  full,  complete,  and  accurate  as  to  tonnage  as  have  ever  been  com- 
piled, owing  to  the  very  favorable  conditions  obtaining,  which  enabled 
us  to  gather  in  everything  going  in  or  out,  we  put  general  merchan- 
dise at  $165  a  ton,  and  $200  would  be  an  outside  figure. 
I  would  recommend  a  re(K)n8ideration  of  this  item. 
Your  other  unit  prices  seem  to  be  all  right. 
Very  respectfully, 

Cltnton  B.  Sears, 
Lieut.  CoL^  Corps  of  Erigineers^ 

Division  Engineer. 
Capt.  Edgar  Jadwin, 

Corps  of  Engineers^  TJ.  S.  A. , 

Galveston^  Tex, 


letter  of  capt.  edgar  jadwin, 

United  States  Engineer  Office, 
Galveston^  Tex.^  Septemher  11^  1905. 
Colonel:  Replying  to  your  letter  of  August  28,  1905,  in  regard  to 
item  of  ''  General  merchandise"  in  commercial  statistics  for  Galveston, 
Tex.,  for  fiscal  year  ending  June  30,  1905. 

On  receipt  of  your  letter,  I  took  the  matter  up  with  Mr.  F.  L.  Lee, 
collector  of  customs,  whose  office  furnished  the  statistics,  and  I  have 
the  honor  to  inclose  herewith  copy  of  his  reply  in  the  matter. 
Very  respectfully,  your  ooedient  servant, 

Edgar  Jadwin, 
Captain^  Corps  of  En{fineers^  U.  o.  A. 
Lieut.  Col.  Clinton  B.  Sears, 

Corps  of  Engineers^ 

Division  Engineer^  Gvif  Division. 


letter  of  mr.  f.  l.  lee,  collector  of  customs. 

United  States  Customs  Sbrvicb, 
Galveston,  Tex.y  September  i,  1905. 

Sir:  Referring  to  your  letter  of  the  3l8t  ultimo,  concerniDg  the  commercial  satie- 
ties at  this  port  for  tlie  fiscal  year  ended  June  30, 1905,  and  replying  thereto,  you  are 
respectfully  advised  that  under  the  present  system  governing  entrance  and  clearance 
of  vessels  in  coastwise  trade  it  is  almost  impossible  to  make  accurate  eetimatee  of  toe 
value  of  general  merchandise. 

This  office  makes  a  monthly  statement  of  all  articles  entered  and  cleared  coastwise 
in  the  district  of  Galveston,  which  itemizes  the  merchandise  as  far  as  possible.  It  w 
true  that  part  of  these  cargoes  can  be  itemized  and  is  carried  as  so  and  so  many  pack- 
ages of  general  merchandise,  but  the  balance  of  the  merchandise  is  given  by  articles, 
and  practically  correct  estimates  may  be  formed  as  to  their  value.  The  valuation 
accepted  by  this  office  was  ast^ertained  upon  careful  investigation  of  the  various  rail- 
way and  steamship  companies  entering  at  this  port,  and  is  considered  correct  and  not 
overestimated. 

Respectfully,  F.  L.  Lee, 

Capt.  Edgar  Jadwin, 

Corps  of  EngijieerSj  Galveston,  Tex, 
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REPORT  OF  MR.  E.  M.  HARTRICK,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  July  15,  1906. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Galveston  channel,  Texas,  during  the  fiscal  year  ending  June  30,  1905: 

DREDGING. 

The  contractor's  plant  consisted  of  the  Geo.  SecUy.  The  material  was  taken  from  a 
cut  200  feet  wide  made  along  the  wharf  front  nom  Thirty-sixth  to  Forty-fourth 
streets,  and  the  spoil  deposited  north  of  the  dike  on  Pelican 'flats  constructed  b^  the 
Government.  The  Southern  Pacific  Railway  Company^s  bulkhead  was  also  utilized 
to  retain  the  spoil  when  excavating  abreast  of  their  wharves.  On  August  7,  1904, 
the  Geo.  Sealy  was  removed  from  the  work,  and  contract  closed. 


Amount  of  maHerUd  dredged  during  the  year. 


Cubic  yards. 
...  343,977 


Geo.  Sealy 

Statement  of  nuUerUU  excavated  arid  removed,  vnth  cost  of  same,  from  CkUir-ston  channel 
during  the  year  ending  June  SO,  1906. 


1  Rate  per 
Quantity,     cubic 
yard. 

Cost. 

Prescribed  cross  section 

Cu.yd*. 
812,865 
81,112 

CenU. 
8.3 
4.15 

IK5, 967. 79 

Below  prescribed  crosA  section 

1,291.16 

Total 

343,977 

27,258.95 

Previously  excavated  (1,993,153  cubic  yards) $156, 978.  74 

For  thp  year  ending  June  30,  1905  (343,977  cubic  yards)  27, 258. 96 

Total  contract  (2,337,130  cubic  yards) 184,237.69 

Work  on  Pelican  Spit  dike  was  continued  with  Government  dredge  Gen.  H.  M. 
Robert  during  August,  September,  and  October,  1904,  then  the  dredge  was  put  to 
work  reinforcing  the  dike  on  Pelican  fiats,  between  Red  Beacon  and  Twenty-third 
street,  where  there  were  several  low  places  through  which  water  passed  at  ordinary 
tide.  The  pile  dike  was  refilled  with  brush,  and  levees  constructed  from  200  to  300 
feet  north  of  pile  and  brush  dike.  The  space  thus  bounded  was  filled  with  material 
taken  from  Galveston  channel  to  a  height  of  about  4  feet. 
Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
Assistant  Engineer, 
Capt.  Edgar  Jadwin, 

Corps  of  Engineers. 


U3. 

IMPROVEMENT  OF  CHANNEL  FROM  GALVESTON  HARBOR  TO  TEXAS 

CITY,  TEXAS. 

The  dredging  of  this  channel  was  done  under  contract  entered  into 
with  the  Drake  &  Stratton  Company,  of  New  York,  N.  Y.,  for  $250,000. 

The  terms  of  this  contract,  as  amended  by  supplemental  articlCvS  of 
agreement  in  accordance  with  the  river  and  harbor  act  approved  June 
13,  1902,  provide  that  payment  of  5  per  centum  of  the  whole  contract 
price  shall  be  made  from  time  to  time  for  each  1,000  linear  feet  along 
the  length  of  the  channel,  whenever  it  shall  satisfactorily  appear  to 
the  Secretary  of  War  that  depth  of  25  feet  and  width  of  100  feet  at 

bno  1905 
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the  bottom  are  obtained,  until  the  sum  of  $200,000  has  been  paid, 
after  which  no  payment  shall  be  made  until  the  whole  channel  has  oeen 
completed  to  the  required  width  and  depth,  at  which  time  the  balance 
of  the  contract  price  shall  be  paid. 

Prior  to  the  close  of  the  last  fiscal  year  all  of  the  channel  had  been 
brought  at  different  timers  to  thecontract  depth,  but  not  simultaneously, 
and  the  $200,000  had  been  paid. 

At  the  beginning  of  the  fiscal  year  the  channel  had  a  width  of  100 
feet  and  depth  of  25  feet  from  station  0  +  6  at  Texas  City  wharves  to 
station  8  +  45,  a  distance  of  7,850  feet.  Ahead  of  the  dredge  some 
sections  had  shoaled  to  16  feet,  deepening  to  25  feet  at  the  entrance  to 
the  channel  from  the  east. 

OPERATIONS   DURING   THE  YEAR. 

Contractors  continued  dredging  the  channel  preparatory  to  sweep- 
ing for  final  acceptance  and  completed  tlie  channel  to  prescribed  cross 
section,  100  feet  wide  at  bottom  and  25  feet  deep,  from  Texas  City 
wharves  to  25  feet  of  water  in  Galveston  Harbor,  a  distance  of  34,000 
foot. 

Survey  of  the  channel  was  completed  and  work  accepted  on  May  19, 
1905. 

Further  details  of  the  work  are  given  in  report  of  Mr.  E.  M.  Hart- 
rick,  forwarded  herewith. 

Amount  expended  on  this  improvement  to  June  30,  1905,  $250,000 
from  appropriations  by  Congress  and  $4,585.01  from  the  amount 
deposited  by  contractors  for  expenses  of  superintendence,  inspection, 
etc. 

Additional  appropriation  recommended  is  proposed  to  apply  to  main- 
taining the  channel. 

Money  statement. 

July  1,  1904,  balance  unexpended $50,000.00 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      50,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1905 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  March  3,  1899 $250,000 


CONTRACTS  IN   FORCE. 

Contractor:  The  Drake  &  Stratton  Company,  New  York,  N.  Y. 

Character  of  work:  Dredging. 

Rates:  $250,000  (5  per  cent  of  contract  price  to  be  paid  for  each  1,000  feet  of  com- 
pleted channel  until  $200,000  has  been  paid,  after  which  no  payments  shall  be  made 
until  whole  channel  is  completed). 

Date  of  approval:  January  22,  1900. 

Date  of  beginning  work:  June  30,  1900. 

Date  of  expiration:  September  12, 1904.  Time  limit  waived.  Contract  completed 
May  19,  1905. 
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COMMERCIAL  8TATISTIC8. 


The  following  commercial  statistics  were  furnished  by  Mr.  K.  R.  Guthrie,  manager, 
Texas  City  Traiisport  Company: 


[New  port,  first  steamer  arrived  September  20, 1904.] 
Ves»eU  using  the  channel. 


70 
270 

18 


Steam  vessels 

Average  length feet. . 

Average  draft do 

Total  tonnage 106,386 

Barges 25 

Average  length feet. .  60 

Average  draft do 4 

Total  tonnage 5, 000 

Amount  and  value  of  freight  transported,  including  exports  and  imports. 


Articles. 

Tons. 

Approxi- 
mate value. 

Bran 

285 

1,649 

998 

109 

182 

47 

19 

548 

29 

10,198 

609 

2,660 

50 

12 

85 

4 

868 

29 

26 

64 

18,418 

$47,000 
829,800 
22,954 

Cotton  (6.d96  bales) 

Com 

(oal 

600 

Coffee 

26,400 

Cotton  waste 

4,700 
880 

Cocoanuti 

Hay 

4,344 
580 

Hides 

Lumber 

101,930 

Uve  stock .. 

50,900 

Mahoeany  logs 

188,000 
1.180 

Machuiery 

M*»TChftTl'lJW*. 

1,200 
100 

Oil 

Onions 

80 

Piickinff-hoiue  products 

58,880 
1,160 

Potatoes 

Poultry 

4,160 

Rice.^..... .:../. : : : 

9,660 

Sisal  aber - 

2,946,880 

1 

Total 

36,188 

3,745,888 

REPOBT  OF  MR.    E.  M.  HARTRICK,  ASSISTANT  BNOINEER. 

Galveston,  Tex.,  July  15,  1906. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  the  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  during  the 
fiscal  year  ending  June  30,  1905: 

CONDITION  OP  the  WORK. 

At  the  end  of  the  fiscal  year  the  channel  was  complete  to  prescribed  cross  section, 
100  feet  wide  at  bottom  and  25  feet  deep  from  Texas  City  wharves  to  25  feet  of 
water  in  Galveston  Harbor,  a  distance  of  34,000  feet.  About  4,156,117  cubic  yards 
of  material  have  been  removed  from  the  prescribed  cross  section  of  this  channel, 
including  redredging. 

OPERATIONS  DURING  THE   YEAR. 

No  original  work  was  undertaken  except  to  clean  up  the  channel  preparatory  to 
sweeping.  After  several  attempts  to  clean  up  with  one  dredge  two  extra  dre^es 
were  put  to  work,  which  gave  the  necessary  aepth  and  width  for  sweeping.  Tne 
work  was  accepted  on  May  19. 1905,  after  the  swinging,  mooring,  and  trestle  piles, 
obstructions  to  navigation,  had  oeen  removed  from  Half  Moon  channel.  Cross  sec- 
tions were  taken  every  100  feet  apart  and  plotted. 
Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
Assistant  Engineer, 
Oapt  Edgar  Jadwin, 

Corps  of  Engineers, 
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U4. 

IMPROVEMENT  OF  GALVESTON  SHIP  CHANNEL  AND  BUFFALO  BAYOU, 

TEXAS. 

OPERATIONS  DURING  THE  TEAR. 

Active  operations  were  carried  on  during  the  fiscal  year  under  con- 
tract entered  into  February  9, 1903,  and  approved  March  2, 1903,  with 
the  Bowers  Southern  Dredging  Company,  of  Galveston,  Tex. 

DIVISION  1   (bay  division),  FIRST  SUBDIVISION,  LOWER  BAT. 

Work  was  continued  to  December  14,  1904.  1,566,042.24  cubic 
yards  were  dredged  by  dredge  No.  6  between  station  33+2  and  station 
66+5  and  spoil  deposited  from  2,000  to  3,000  feet  on  the  west  of  cut 

Statement  of  material  excavated  and  cost  of  same  during  the  year  ending  June  SO,  1905. 


Quantity. 

Rate  per 
cubic 
yard. 

Total  cost 

Prescribed  cross  section 

Below  prescribed  cross  section 

Outricyardi, 

1,874,207.61 

191,834.63 

Genu. 
8.8 
4.4 

$120.980. 37 
8,440.72 

Total     .                 

1,566,042.24 

129,330.99 

Since  the  completion  of  the  150-foot  channel  it  has  silted  up  to  an 
amount  of  about  1,133,000  cubic  yards. 

DIVISION  1    (bay  division),  SECOND  SUBDIVISION,  UPPER  BAY. 

No  work  was  done  during  the  year. 

Since  the  completion  of  the  150-foot  channel  it  has  silted  up  to  an 
amount  of  about  1,434,000  cubic  yards. 

For  operating  and  care  of  Morgan  Canal,  which  is  a  part  of  this 
division,  see  page  1499  of  this  report. 

DIVISION  2  (river  division). 

A  total  of  1,001,531  cubic  yards  of  material  were  excavated  as  per 
prescribed  cross  section,  18^  feet  deep  and  100  feet  wide,  and  149,190 
cubic  yards  below  prescribed  cross  section. 

The  U.  S.  snag  boat  Gen.  S.  M.  Mansfidd  operated  between  Irish 
Bend  and  Harrisburg,  a  distance  of  over  8  miles,  removing  703  snags 
at  a  cost  of  $1,063.89. 

Kights  of  way  were  received  and  recorded  from  time  to  time  and  a 
special  map  to  facilitate  checking  up  the  land  donated  to  the  United 
States  for  excavating  and  dumping  purposes.  Surveys  for  several 
proposed  cut-offs  and  easements  were  made. 

Since  the  completion  of  the  100-foot  channel  it  has  silted  up  to  an 
amount  of  about  585,000  cubic  yards. 

division  3  (river  division). 

The  U.  S.  snag  boat  Gen.  S.  M.  Mansfield  operated  between  Harris- 
burg and  head  of  Long  reach,  removing  857  snags  at  a  cost  of  $1,032.17. 

A  hydrogiuphieal  and'topographical  survey  from  Harrisburg  to  the 
bead  of  Long  reach  has  been  made,  cross  sections  plotted,  and  esti- 
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mates  for  a  channel  100  feet  wide  and  18^  and  25  feet  deep  at  mean 
low  water  have  been  made. 

A  right  of  way  survey  has  also  been  made,  map  plotted,  and  the 
larger  part  of  the  necessary  land  obtained. 

Project  for  the  expenditure  of  funds  appropriated  and  authorized 
to  be  contracted  for  by  the  act  of  March  3,  1905,  was  submitted  and 
approved. 

Further  details  of  the  work  done  are  given  in  the  report  of  Mr. 
F.  C.  Stanton,  junior  engineer,  forwarded  herewith. 

The  balance  available  on  June  30, 1905,  and  additional  appropriation 
recommended,  is  proposed  to  apply  to  maintaining  and  deepening  the 
channel  and  extending  it  to  the  head  of  Long  reach. 

Money  statement. 


July  1,  1904,  balance  unexpended 1506, 320. 36 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      200, 000. 00 
Proceeds  of  aafee  of  conaemned  property .10 


705,320.46 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $323,172.69 

For  maintenance  of  improvement 20,055.20 

343,227.89 


July  1,  1905,  balance  unexpended 362, 092. 67 

July  1,  1905,  outstanding  liabilities 28,304.96 


July  1, 1905,  balance  available 333,  787. 61 

July  1,  1906,  amount  covered  by  uncompleted  contracts 46, 194. 77 

Amount  (estimated)  required  for  completion  of  existing;  project .3, 350, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $350, 000. 00 

For  maintenance  of  improvement 150,000.00 


Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


600,000.00 


ABSTRACT  OF  APPROPRIATIONS. 

Galveston  ship  channel  and  Buffalo  Bayou. 

March  3,  1889 $300,000 

June  13,  1902 300,000 

March  3,  1903 500,000 

April  28,  1904 200,000 

March  3, 1905 200,000 

Total 1,500.000 

Ship  channel  in  Galveston  Bay,  Texas, 

June  10, 1872 $10,000.00  I  August 2,1882 $94,500.00 

June23,1874 10,000.00  i  August  11, 1888 100,000.00 

March  3, 1876 35,200.00     September  19, 1890 132,316.85 


August  14, 187H 72,000.00 

June  18, 1878 76,000.00 

March  3, 1879 80,000.00 

June  14, 1880 50,000.00 

March  3, 1881 50,000.00 


July  13, 1893 40, 000. 00 

August  18, 1894 50, 000. 00 

June  3, 1896 50, 000. 00 

Total 849,016.85 
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Buffalo  Bayou,  Texas, 


July  13,1892 $25,000 

August  18, 1894 15,000 

June  3, 1896 20,000 


March  3, 1881 $25,000 

August  2, 1 882 50, 000 

July  2, 1884 25, 000 

August  5, 1886 18,  750 

August  11, 1888 25, 000 

September  19, 1890 25, 000 

In  addition  to  the  alwive  appropriations  by  Congress  14  cents  have  been  received 
from  the  sale  of  condemned  property. 


Total 228,750 


CONTRACTS   IN   FORCE. 

Contractor:  Bowers  Southern  Dredging  Company,  Galveston,  Tex. 

Character  of  work:  Dredging. 

Ratei^: 

Division  1,  8.8  cents  per  cubic  yard. 
Division  2,  14  cents  per  cubic  yard. 
Date  of  approval:  March  2,  1903. 
Date  of  beginning  work:  June  14,  1903. 

Date  of  expiration:  December  31,  1904.     Work  completed  on  division  1.    Time 
limit  waived  for  division  2. 


COMMERCIAL  STATISTICS. 


The  only  commercial  statistics  that  could  be  obtained  for  the  fiscal  year  was  the 
amount  carried  by  the  Direct  Navigation  Company,  as  follows: 

[Vessels  using  the  bay  and  river  divisions,  23  (B  steam  vessels  and  18  barges);  average  length,  162  feet; 

average  draft,  8  feet  6  inches.] 


Articles. 

Quantity. 

Approximate 
value. 

Ton*. 

102, 101 

613 

2,747 

51 

13 

15 

375 

180 

40 

$17,176,870.00 

6,180.00 

1,248  50 

1,020.00 
1,675  00 

1,200.00 

18,750.00 
13,350.00 

6, 750. 00 

106,186 

17  225,998.50 

Cotton  (381,686  bales) 

Coal 

Bank  sand 

Roofing  slate 

Linseed  oil 

Burlap  bags 

Gas  piping 

Cotton  bagging 

Cotton  (up  from  Galveston) . 

Total 


REPORT  OP   MR.    P.    C.    STANTON,  JUNIOR  ENGINEER. 

GALVEfiTON,  Tex.,  JtUy  16 ^  1906. 
Captain:  In  have  the  honor  to  submit  the  following  report  for  improving  Divisions 
2  and  3,  Galveston  ship  channel  and  Buffalo  Bayou,  Texas,  during  the  fiscal  year 
ending  June  30,  1905: 

division  2. 

At  the  end  of  the  fiscal  year  2,007,691  cubic  yards  of  material  had  been  excavated 
and  removed,  completing  a  channel  of  prescribed  width  100  feet,  and  over  18i  feet 
deep  between  station  0,  the  north  end  of  Morgan  Canal,  and  station  84+300,  a  dis- 
tance of  about  16  miles,  also  from  station  89+908  (mile  17)  to  station  C5-I-480  (mile 
21}),  also  from  station  A7+5  (mile  22})  to  station  A  (mile  23}),  a  total  distance  of 
113,862  feet 

In  addition  to  this  there  has  been  excavated  at  Irish  Bend  335,000  cubic  yards 
of  material,  forming  a  channel  over  100  feet  wide  and  12  feet  deep  from  station  85+500 
(mile  16.2)  testation  86+800  (mile  16.4), and  from  station  87+570  (mile  16.6)  to 
station  88+975  (mile  16.9),  a  distance  of  2,705  feet. 
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OPSRATIONS  DURING   THE   YEAR. 

At  the  beginning  of  the  year  dredgee  Atlantic  and  No.  7  were  at  work.  Dredge 
Geo.  Sealy  arrived  on  August  10,  1904,  and  was  removed  on  October  22,  1904.  The 
AUantic  and  No,  7  finished  during  November,  1904.  On  April  11,  1905,  dredge  No.  6 
started  work,  followed  by  dredge  No.  7  on  April  15,  1905. 

Amount  of  mcUerial  excavated  by  each  dredge  during  the  year. 

Cubic  yards. 

Dredge  Sealy  (20  inches) 184,800 

Dredge  iVb.  6  (20  inches) 202,000 

Dredge  A^o.  7  (18  inches) 256,816 

Dredfg' Atlanttc  (26  inches) 507, 105 

^Statement  of  material  excavated  and  removed y  with  cost  of  samey  during  the  year  ending 

June  SOy  1906. 


Prescribed  oroos  section 

Below  prescribed  crosH  section. 


Total. 


Quantity. 


Cubic  yard*. 

1,001,531 

149, 190 


1.150,721 


JH^^^^k    Total  cost 


Centi. 

14  '      $140,214.34 
7  I  10,443.30 


150,657.64 


Very  respectfully,  your  obedient  servant, 


Capt  Edgar  Jai>win, 

Corps  of  Bingineers. 


F.  C.  8TANT0N, 

Junior  Engineer. 


REPORT   OF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS.      > 

Washington,  D.  C^  December  16^  190^. 
General.:  1.  By  first  indorsement,  OflBce  of  the  Chief  of  Engineers, 
U.  8.  Arm3%  dated  August  11, 1904,  there  was  referred  to  the  Board  of 
Engineers  for  Rivers  and  Harbors  a  resolution  adopted  by  the  Com- 
mittee on  Rivers  and  Harbors  of  the  House  of  Representatives,  as 
follows: 

Resolved,  That  the  chairman  be  requested  and  directed  to  transmit  to  the  Chief  of 
Engineers  a  request  that  the  Board  of  Engineering  Officers,  created  under  section  3 
of  the  river  and  harbor  act  approved  June  13,  1902,  be  requested  to  examine  the 
Galveston  ship  channel  and  Buffalo  Bayou  improvement,  for  which  appropriation  was 
made  in  the  said  act  of  June  13,  1902,  with  a  view  to  determining  the  desirability  of 
terminating  such  improvement  at  some  point  below  Houston;  also  with  a  view  to 
ascertain  w*nether  the  channel  can  be  judiciously  improved  by  cut-offs,  or  the  plan 
as  outlined  in  the  original  report  recommending  the  improvement  upon  which  the 
said  appropriation  was  made  can  be  advantageouslv  modified  in  other  respects,  and 
the  said  Board  is  requested  to  take  into  consiaeration  present  and  prospective 
conditions. 

There  was  also  referred  to  the  Board  by  ninth  indorsement,  August 
25,  1904,  in  connection  with  the  above,  a  report  by  the  district  officer 
in  which  he  recommends  that  cut-offs  be  authorized  at  Irish  and 
Clinton  bends,  and  that  a  working  radius  of  2,500  feet  be  adopted  for 
the  easement  of  other  bends. 

2.  The  Board  has  carefully  considered  all  data  at  hand.  On  Novem- 
ber 11, 1904,  a  committee  of  the  Board,  in  company  with  the  district 
oflScer  and  a  representative  of  the  Houston  deep-water  committee. 
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made  an  inspection  of  Buffalo  Bayou,  and  on  the  12th  held  a  public 
hearing  at  Hounton,  at  which  all  persons  interested  were  given  an 
opportunity  to  be  heard. 

3.  The  existing  project  for  the  improvement  of  Buffalo  Bayou, 
adopted  by  the  river  and  harbor  act  of  March  3,  1899,  and  based  on  a 
report  of  a  Board  of  Engineers  dated  November  3,  1897,  provides  for 
a  channel  depth  of  25  feet  from  the  jetties  at  Galveston  to  Houston, 
with  a  width  of  150  feet  from  the  jetties  to  the  upper  end  of  Morgans 
Cut  canal,  and  100  feet  from  this  point  to  the  city  of  Houston,  Tex.  *, 
The  total  length  of  the  channel  from  the  jetties  to  Houston  is  about 
58  miles.  For  the  purposes  of  estimate  the  reach  was  divided  into 
three  divisions:  Division  1,  25  miles,  extending  from  the  jetties  to 
the  north  end  of  Morgans  canal;  division  2,  24  miles,  from  Morgans 
canal  to  Harrisburg;  and  division  3,  9  miles,  from  Harrisburg  to 
Houston.  The  estimated  cost  of  the  improvement  was  $4,000,000. 
Under  this  project  $1,300,000  has  been  appropriated,  and  in  accord- 
ance with  the  law  is  being  expended  in  securing  a  uniform  depth  in 
divisions  1  and  2.  It  is  expected  to  secure  with  available  funds  a 
channel  of  the  prescribed  width  with  a  depth  of  18^  feet  from  the 
jetties  to  Harrisburg. 

4.  In  the  report  of  November  3,  1897,  upon  which  the  project  was 
based,  it  was  stated  that  division  3  was  narrow  and  tortuous,  with  high 
banks,  and  would  require  the  removal  of  at  least  one  bend  by  cut-off 
and  the  straightening  and  widening  of  others.  In  referring  to  divi- 
sion 2  it  was  stated  that  the  bayou  becomes  wider  and  deeper,  with 
more  gentle  curves,  which  atFord  no  serious  obstruction  to  navigation. 
It  appears  that  the  map  upon  which  this  report  was  based  was  on  a 
very  small  scale  and  only  approximately  correct,  and  that  more  recent 
surveys  have  developed  the  fact  that  at  least  two  bends,  Irish  Bend  and 
Clinton  Bend  in  division  2,  the  former  having  a  minimum  radius  of 
660  feet  and  the  latter  a  radius  of  980  feet,  are  too  sharp  for  conven- 
ient navigation  of  the  larger  vessels  which  may  be  expected  to  use  this 
channel.  The  district  officer  rei^oramends  tliat  a  cut-otF  be  made  at 
each  of  these  bends,  having  a  i-adius  of  approximatelj^  2,500  feet,  and 
that  this  radius  be  adopted  in  easing  off  the  bends  of  less  radii  than 
2,500  feet.  It  has  been  demonstrated  by  actual  experience  in  the 
navigation  of  these  bends  that  vessels  of  220  to  246  feet  length  were 
obliged  to  reduce  their  speed  to  2  miles  per  hour,  and  even  then  at 
times  ran  into  the  bank.  It  is  clear  to  the  Board  that  modern  vessels 
of  300  to  350  feet  length,  which  are  expected  to  use  this  waterway, 
would  have  great  difficulty  in  rounding  tne  bends  as  they  exist.  The 
Board  believes  that  all  bends  on  this  water  route  should  be  reduced  to 
a  radius  of  curvature  as  large  as  possible  consistent  with  a  reasonable 
expenditure.  It  seems,  from  the  investigation  made  by  the  district 
officer,  that  this  limit  of  curvature  might  be  fixed  at  2,500  feet.  This 
radius  can  be  attained  below  Harrisburg  by  making  a  cut-off  at  Irish 
and  at  Clinton  bends,  and  by  a  reasonable  amount  of  easement  of  sev- 
eral points.  The  Board  recommends  that  these  cut-offs  and  the  adop- 
tion of  a  working  radius  of  2,500  feet  for  bends  be  authorized. 

5.  It  will  be  seen  from  the  map,  and  it  was  apparent  to  the  Board 
in  its  examination  of  division  3,  that  if  the  improvement  is  carried  as 
far  as  the  present  business  center  of  the  city  of  Houston  there  will  be 
required  at  least  five  expensive  cut-offs,  and  that,  in  order  to  attain  a 
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bottom  width  of  100  feet,  which  is  called  for  by  the  project,  and  which 
the  Board  believes  to  be  the  least  that  should  be  adopted,  the  excava- 
tion will  have  to  extend  into  one  or  both  banks  for  a  considerable 
distance,  as  the  stream  has  not  sufficient  natural  width  to  permit  of  a 
channel  of  the  prescribed  dimensions  without  encroaching  upon  its 
banks.  In  the  upper  part  of  division  2,  where  the  average  width  of 
the  water  surface  at  mean  low  tide  is  142  feet,  dredging  to  a  depth  of 
18i  feet  has  caused  the  banks  to  seriously  slough  in  at  several  places. 
The  Board  believes  that  with  an  increase  in  depth  to  25  feet  this 
sloughing  in  of  the  banks  will  also  increase. 

6.  In  division  3,  from  Harrisburg  to  the  head  of  the  Long  reach,  a 
distance  of  about  2  miles,  the  average  width  is  141  feet,  f'rom  the 
head  of  Long  reach  to  Turkey  Bend  the  average  width  is  112  feet,  and 
from  Turke^^  Bend  to  Houston  the  average  width  is  91  feet.  The  tenks 
in  the  vicinity  of  Long  reach  are  of  moderate  height,  but  they  increase 
materially  toward  Houston.  From  the  experience  in  dredging  in 
division  2,  it  is  apparent  that  a  channel  of  even  18  feet  in  depth  can 
not  be  secured  above  the  head  of  Long  reach  without  encroaching 
seriously  upon  the  adjacent  banks,  which  would  involve  enormous 
expenditures.  In  the  report  of  1897  it  was  proposed  to  remove  the 
point  which  is  just  below  the  San  Antonio  and  Aransas  Pass  bridge, 
which  lies  about  2i  miles  below  White  Oak  Bavou,  to  afford  a  harbor 
of  a  width  of  600  feet,  which  was  required  by  the  act  of  Congress.  It 
was  also  proposed  to  widen  the  channel  at  the  mouth  of  White  Oak 
Bayou  in  Houston  so  as  to  afford  a  turning  place  for  vessels  which  may 
be  required  to  go  above  the  proposed  harbor.  It  would  appear,  there- 
fore, that  the  head  of  the  deep-water  channel  was  contemplated  at  a 
point  2i  miles  below  White  Oak  Bayou,  and  that  for  the  convenience 
of  local  traffic  the  width  at  White  Oak  Bayou  was  to  be  enlarged. 

7.  At  the  public  hearing  it  developed  that  the  people  of  Houston 
desire  that  the  upper  terminal  of  the  improvement  be  located  at  a  point 
as  near  the  business  center  of  Houston  as  possible.  The  Board  recog- 
nizes that  it  would  be  more  convenient  for  local  interests  if  the  head 
of  the  work  were  located  near  the  present  business  section,  but  it 
believes  that  the  same  benefits  will  accrue  to  the  country  at  large  and 
to  the  commercial  interests  involved  if  the  head  of  the  improvement  is 
located  at  any  point  above  Harrisburg.  The  physical  conditions  limit 
the  head  of  the  improvement  to  the  upper  end  of  Long  reach;  above 
this  the  work  can  not  be  extended  without  making  several  expensive 
cut-offs  and  carrying  the  dredging  into  the  banks  for  the  entire  dis- 
tance. Such  extension  could  only  be  made  at  a  cost  entirely  incom- 
mensurate with  the  benefits  to  result  therefrom.  The  distance  from 
White  Oak  Bayou  to  the  head  of  Long  reach  is  about  6  miles  by  water 
and  4  miles  by  land.  If  the  terminal  is  located  at  the  latter  point, 
local  interests  will  probably  adjust  themselves  to  this  condition  in  a 
very  short  time. 

8.  To  carry  the  improvement  to  the  head  of  Long  reach  there  will 
have  to  be  made  a  cut-off  through  the  point  opposite  Harrisburg  and 
a  turning  basin  at  or  near  the  upper  ena  of  the  reach.  In  view  of  the 
present  tendency  toward  increased  length  of  vessels,  and  because  all 
reasonable  harbor  facilities  demanded  by  these  vessels  should  be  pro- 
vided in  order  to  secure  the  full  value  of  the  improvement,  the  Board 
believes  that  a  turning  basin  with  an  available  width  of  600  feet,  instead 
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of  500  feet  as  contemplated  by  Congress  in  the  act  ordering  the  survey, 
should  be  const ructea. 

9.  As  a  result  of  its  investigations,  the  Board  is  of  the  opinion  that 
the  present  project  for  a  25-foot  ship  channel  can  advantageously  be 
modified  in  tne  following  particulars: 

First.  Terminate  the  improvement  at  a  point  near  the  head  of  Long 
reach. 

Second.  Provide  cut-oflfs  at  Irish  Bend,  Clinton  Bend,  and  at  a  point 
opposite  Harrisburg,  with  at  least  a  radius  of  2,500  feet. 

Third.  Base  all  other  bends  at  the  same  minimum  radius. 

Fourth.  Provide  a  turning  basin  near  the  head  of  Lung  reach,  with 
a  width  of  600  feet  instead  of  500  feet. 

10.  In  connection  with  the  above  modifications,  the  Board  desires  to 
.call  attention  to  the  rapid  fill  that  has  taken  place  in  the  excavated 

channel  in  division  1.  During  the  period  March,  1903,  to  November, 
1904:,  this  division  was  dredged  to  the  projected  width  of  150  feet  and 
to  a  depth  of  somewhat  over  18^  feet.  Recent  soundings  develop  the 
fact  that  a  fill  has  taken  place  at  the  rate  of  103,910  cubic  yards  per 
mile  per  year,  or  a  total  of  2,164,920  cubic  yards  for  the  20.8  miles  of 
division  1,  over  which  the  measurements  were  taken.  Under  a  former 
contract  for  redredging  in  this  division,  the  price  paid  was  8.8  cents 
per  cubic  yard.  To  restore  this  channel  to  its  former  depth  will,  at 
the  same  price,  cost  $190,512. 

IL  From  data  furnished  by  the  district  officer,  it  is  estimated  that 
the  redred^ng  required  to  maintain  the  entire  channel  will  at  present 
contmct  prices  cost  $378,400  annually — 2,000,000  cubic  yards  in  division 
1  at  8.8  cents,  and  1,200,000  cubic  yards  in  divisions  2  and  3  at  14  cents, 
with  10  per  cent  additional  for  contingencies  of  engineering  and 
inspection.  With  a  Government  dredge  it  is  believed  that  this  cost 
will  be  materially  reduced,  and  for  this  reason  the  Board  includes  the 
cost  of  such  a  dredge  in  its  estimates.  It  is  also  probable  that  the  cost 
may  be  reduced  by  the  construction  of  a  dike  on  the  west  side  of  the 
channel  below  Morgans  Cut.  It  is  believed,  however,  that  the  con- 
struction of  this  second  dike  should  be  undertaken  in  a  tentative  man- 
ner, and  that  at  present  its  length  should  be  limited  to  about  26,0<X) 
feet,  ending  at  an  angle  in  the  existing  dike. 

12.  The  estimated  cost  of  completing  the  project  as  modified  above 
is  as  follows: 

For  completing  channel  to  head  of  Long  reach,  including  taming  basin 
600  feet  in  diameter,  25  feet  deep,  side  slopes  1  on  2,  division  1  (bay); 
1  on  3  in  divisions  2  and  3  (river);  least  radius,  2,50nO  feet,  150  feet  on 
bottom  in  division  1  ( bay ) ;  100  feeton  bottom  in  divisions  2  and  3  ( river) .  $3, 170, 000 

26,000  feet  of  dike  revetment 40,000 

1  hydraulic  dredge 150,000 

Engineering  and  contingencies,  about  10  per  cent 340, 000 

Total 3,700,000 

Amount  available  December  1,  1904 ^ 150, 000 

Balance  required 3, 560, 000 

This  estimate  is  based  upon  the  assumption  that  the  right  of  way  for 
the  channel  and  dumping  grounds  for  the  deposit  of  dredged  material 
will  be  provided  by  the  local  interests  without  cost  to  the  United  States, 
as  has  been  done  in  connection  with  the  work  heretofore  performed. 

13.  The  foregoing  is  believed  to  fully  answer  the  questions  submitted 
by  the  River  and  Harbor  Committee  of  the  House  of  Representatives. 
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The  ori^nal  estiniate  of  cost  is  exceeded  by  the  present  estimate  for  a 
shorter  channel  and  for  certain  modifications  of  the  project  deemed 
essential,  but  the  present  estimates  are  predicated  upon  more  reliable 
data. 

Respectfully  submitted.  D.  W.  Lockwood, 

Lieiit.  Col.^  Corps  of  Engineers. 

R.  L.  HoxiE, 
Lieut.  CoL^  Coi'ps  of  Engineers. 

S.  W.  ROESSLER, 

Major ^  Corps  of  Engineers. 

Edw.  Burr, 
Major^  Corps  of  Engineers. 
Charles  W.  Kutz, 
Captain^  Corps  of  E7igineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A. 


U5. 

OPERATING  AND  CARE  OF  MORGAN  CANAL,  TEXAS. 

A  watchman  was  stationed  at  the  canal  during  the  year  to  enforce 
the  regulations  governing  the  navigation  of  the  canal. 

Condition  of  canal. — At  the  beginning  of  the  fiscal  j^ear  the  sheet- 
piling  bulkhead  on  the  west  side  of  the  canal  was  in  fairly  good  con- 
dition. On  the  east  side  the  woodwork  above  mean  low  tide  was 
rotting  and  gradually  breaking  away;  that  below  the  water  line  was 
in  fairly  good  condition.  Six  hundred  and  twenty  feet  of  bulkhead 
and  450  feet  of  barbed-wire  fence  had  been  destroyed  by  fire. 

During  the  fiscal  year  the  bulkhead  has  further  deteriorated.  The 
620  feet  of  bulkhead  destroyed  by  tire  has  been  replaced  and  the 
barl)ed-wire  fence  partially  repaired  by  the  Bowers  Southern  Dredg- 
ing Company. 

The  depth  of  water  in  the  canal  is  18i  feet. 

For  improvement  of  waterway  of  which  this  canal  is  a  part,  see  page 
1492  of  this  report. 

The  amount  expended  during  the  fiscal  year  was  as  follows: 

Watchmen $360.00 

Blanks  for  office  use .90 

Total 360.90 

Money  statemimt. 

Jnly  1,  1904,  balance  unexpended $30.90 

Amount  allotted  July  8.  1904 .' 360.00 

Amount  allotted  June  23,  1906 360.00 

750.90 
June  30, 1905,  amount  expended  during  fiscal  year 360. 90 

July  1,  1905,  balance  unexpended 390. 00 

July  1,  1905,  outstanding  liabilities 30.00 

July  1,  19a5,  balance  available 360.00 
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ABSTBACr  OF  ALLOTMBNTB  FOR  MOBOAN'8  CANAL. 


December  2, 1896 $240 

July  16,  1897 360 

July  1,  1898 360 

July  1,  1899 360 

July  14,  1900 360 

June  11, 1901...^ 5,000 


July  18,  1902 $360 

June24,  1903 360 

Julys,  1904 360 

Juiie23,  1905 360 


Total 8,120 


COMMERCIAL  OTATIBTICB. 


Number  and  Umnage  of  veneU  passing  up  and  down  through  Morgan' %  Canal  during  the 
fiscal  year  ending  June  SO,  1905,  ae  reported  by  the  watchman  at  the  canaL 


Number. 

Registered 
tonnage. 

Veasels  engaged  in  carrying  freight 

1,749 
287 

96,797 

VesBels  In^he  employ  oJ  tlie  United  States  or  Its  contractors 

4,316 

Total 

1,966 

106,113 

U  6. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

SECTION  ONE. 

Logs  were  removed  from  the  Malloy, Drift  at  mile  483^.  Contour 
maps  and  borings  were  made  at  lock  sites  Nos.  1  and  6,  and  borings 
made  at  lock  site  No.  4  and  Parsons  Slough.  Test  piles  were  driven 
at  lock  site  No.  6  to  better  determine  the  nature  of  the  foundation. 
Owing  to  a  decided  dip  in  the  clay  strata,  necessitating  piling  under 
part  of  the  improvement  and  a  possibility  of  a  cut-off  immediately 
above,  a  second  survey  was  made  for  Lock  No.  6  about  one-half  a  mile 
above.  Test  piles  were  driven  and  the  results  were  more  favorable, 
and  the  final  location  of  Lock  No.  6  was  made  at  the  site  of  second 
survey. 

Plans  were  completed  for  Lock  and  Dam  No.  1,  mile  499^,  and  par- 
tially completed  for  Lock  and  Dam  No.  6,  mile  470^,  and  dam  at 
Parsons  Slough,  mile  490^^.  Project  was  submitted  and  approved,  and 
specifications  for  locks  and  dams  were  completed  and  forwarded. 

L^nd  for  site  for  Lock  and  Dam  No.  1  was  deeded  to  the  Unit^ 
States. 

MOUTH   TO   SECTION  ONE. 

Operations  were  continued  on  this  portion  of  the  river  to  during 
March,  1905,  when  work  was  suspended  owing  to  the  act  of  March 
3,  1905,  diverting  the  funds  for  this  section  of  tne  river  to  section  one. 

Snags  were  cut  off  between  miles  296.5  to  319,  and  439.6  to  445,  a 
total  distance  of  28  miles.  Snags  and  overhanging  trees  were  removed 
entirely  between  miles  319  to  372.5,  380  to  384,  0  to  31i,  and  33i  to  41, 
a  total  distance  of  96.5  miles;  and  partly  removed  between  miles  372.5 
to  380,  384  to  421,  and  31i  to  33i,  a  total  distance  of  46.5  miles. 

The  stern-wheel  snag  boat  Ge?i.  S.  M.  Mansjield  was  completed  and 
removed  obstructions  from  mile  0  to  41. 

Total  distance  from  which  obstructions  were  removed  was  171  miles, 
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and  1,818  obstructions  were  removed.  In  addition  to  the  above,  3,100 
feet  of  drift  was  removed  between  miles  319  and  372.5. 

Plans  and  specifications  were  completed  for  lock  and  dam  near 
Liberty,  Tex.,  at  mile  30. 

Work  on  the  Red  bank  drifts  was  completed. 

Money  statement, 

July  1,  1904,  balance  unexpended $298,947.26 

Deposited  by  citizens  of  Dallas,  Tex 66, 000. 00 

Proceeds  of  sales  of  condemned  property 1. 50 

364,948.75 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      50,336.91 


July  1 ,  1905,  balance  unexpended 31 4, 61 2. 84 

July  1,  1905,  outstanding  liabilities 316.73 

314, 296. 11 


Amoont  (estimated)  required  for  completion  of  existing  project 161, 287. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement «  $161, 287. 00 

For  maintenance  of  improvement *  35, 000. 00 

196,287.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP  APPBOPRIATIONS. 

March  3, 1899 $7,000 

June  13, 1902 126,000 

March  3,  1903 250,000 

Total 382,000 


In  addition  to  the  above  appropriations  by  Congress  there  has  been  received  $31.27 
froui  sales  of  condemned  property  and  $66,000  from  the  citizens  of  Dallas,  Tex.,  mak- 
ing a  total  of  $448,031.27. 

o  This  is  amount  authorized  bv  river  and  harbor  act  of  March  3,  1905,  which,  it  is 
believed.  Congress  is  in  honor  bound  to  appropriate,  in  view  of  wording  of  said  act 
and  advancement  of  $66,000  by  citizens  of  Dallas,  unless  this  money  is  returned  to 
the  donors.  Its  expenditure  will,  in  my  opinion,  not  be  profitable  in  advance  of 
work  on  the  river  fn>m  mouth  to  section  one.  The  river  is  512  miles  long  to  Dallas. 
At  present  reliable  navigation  is  had  regularly  for  20  miles  from  the  mouth  only. 
Three-foot  navigation  can  not  be  relied  on  sufficiently  regularly  to  justify  the  main- 
tenance of  a  boat  to  Liberty,  40  miles  from  the  mouth.  It  is  therefore  visionary  to 
expect  any  adequate  returns  from  money  spent  more  than  450  miles  from  the  mouth 
before  the  lower  part  of  the  river  is  further  improved.  The  river  can  also  be  improved 
considerably  more  economically  by  working  upstream.  The  principal  advantage, 
however,  to  the  community  at  large  would  be  that  in  this  case  lower  freight  rates 
would  be  carried  upward  with  each  lock,  while  the  time  of  completion  of  the  entire 
improvement,  if  Congress  wishes  to  improve  the  entire  river,  would  not  be  postponed. 
If  improved  aownward  from  Dall&s  it  would  prove  of  little  more  benefit  than  one 
extra  road  until  the  entire  improvement  had  oeen  advanced  far  enough  to  secure  a 
reduction  in  through  rates.  Three  hundred  thousand  dollars  can  be  spent  profitably 
in  work  beginning  at  lower  end  of  river. 

&  This  item  is  principally  for  continuous  maintenance  of  snag  boat.  If  maintained 
in  operation  it  will  be  able  to  do  much  additional  snagging  and  bank  clearing,  besides 
maintaining  river  already  deared. 
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COHMEBCIAL  8TATIBTICB. 

For  commercial  statistics  for  the  fiscal  year  see  report  on  the  mouth  of  the  river 
under  heading  for  improving  West  Galveston  Bay  channel,  Double  Bayou,  and  the 
mouth  of  adjacent  streams,  Texas,  including  Trinity  River,  Anahuac  channel,  and 
Cedar  Bayou,  Texas. 

The  only  navigation  above  Liberty,  known  to  this  office,  is  the  rafting  of  logs  in 
time  of  floods  over  the  lower  180  miles  of  the  river. 


U7. 

IMPROVEMENT  OF  WEST  GALVESTON  BAY  CHANNEL,  DOUBLE  BAYOU, 
AND  THE  MOUTHS  OF  THE  ADJACENT  STREAMS,  INCLUDING 
TRINITY  RIVER,  ANAHUAC  CHANNEL,  AND  CEDAR  BAYOU,  TEXAS. 

OPERATIONS  DURING  THE  TEAR. 

At  DmMe  Bayou, — ^The  U.  S.  dredge  Gen,  H,  M,  Robert  excavated 
a  channel  across  the  bar  with  a  ruling  depth  of  5  feet,  and  85  feet  wide, 
and  excavated  80,480  cubic  yards  of  material  at  a  cost  of  2.79  cents 
per  cubic  yard. 

The  material  was  composed  of  hard  clay  and  shell  with  a  little  silt, 
and  was  deposited  on  the  west  side  of  cut,  about  200  feet  from  axis. 

The  amount  expended  during  the  year  was  $2,464.65. 

At  Anahxiac  channel, — ^The  U.  S.  dredge  Gen,  H,  M,  Robert 
dredged  from  6  feet  of  water  in  Trinity  Bay,  and  excavated  a  channel 
12,238  feet  long,  80  feet  wide,  and  7  feet  deep  between  station  O  and 
station  12+238,  and  excavated  119,401  cubic  yards  of  material  at  a  cost 
of  2.94  cents  per  cubic  yard. 

The  U.  S.  snag  boat  Gen,  aS'.  J/i  Jfow^^  removed  from  the  entrance  to 
Browns  Pass,  off  Anahuac  channel,  212  large  snags,  opening  it  to  navi- 
gation, and  also  removed  part  of  an  old  bulkhead  which  had  been 
placed  across  the  channel  some  years  ago  by  a  lumber  company. 

Amount  expended  during  the  fiscal  year  was  $567.75. 

At  Galveston  and  Brazos  Capiat, — 3,236  feet  of  canal  were  cleared 
of  grass,  logs,  and  about  8,000  cubic  yards  of  silt  and  sticky  clay  to  a 
depth  of  3  feet  and  45  feet  wide  between  mile  33  and  32|,  by  the 
Pigmy,  On  August  26,  1904,  operations  were  suspended.  A  break 
in  the  bulkhead  constructed  across  the  canal  occurred  at  mile  33i. 

Amount  expended  during  the  fiscal  vear  was  $5,893.35. 

For  operating  and  care  of  this  canal  see  page  1506  of  this  report. 

In  addition  to  the  amounts  expended  at  the  above  improvements 
during  the  fiscal  year,  $2.30  was  expended  in  examination  of  Clear 
Creek,  Texas,  and  $103.50  in  repairs  to  launch  and  $214.74  for  install- 
ing cutter  on  dredge  Gen,  11,  M,  Revert, 

DREDGE   GEN.    H.    M.    ROBERT. 

Details  of  the  operation  of  the  dredge  for  the  entire  year  are  given 
in  the  report  of  Mr.  J.  A.  Masculine,  master,  forwarded  herewith. 

Project  for  expenditure  of  the  funds  appropriated  by  act  of  March 
3,  1905,  was  submitted  and  approved. 

With  the  balance  available  June  30, 1905,  it  is  expected  that  Anahuac 
channel  will  be  completed,  further  snagging  done  at  the  mouth  of  the 
Trinitv,  and  West  Bay  channel  and  Galveston  and  Brazos  Canal 
brought  to  a  depth  of  at  least  3  feet  and  beaconed  where  most  urgently 
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needed.  The  additional  appropriation  recommended  it  is  proposed 
to  apply  to  dredging,  snagging,  and  minor  repairs  to  jetties,  etc.,  in 
accoraance  with  project. 


Money  statement. 

July  1,  1904,  balance  unexpended $7, 798. 83 

Amoant  appropriated  bv  river  and  harbor  act  approved  March  3,  1905. .  50, 000. 00 

Proceedfl  of  sales  of  condemned  property 11.79 


57, 810. 62 
Jane  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $11, 141. 00 

For  mwitenance  of  improvement 3, 081. 50 

14,222.50 


July  1,  1905,  balance  unexpended 43, 588. 12 

July  1,  1905,  outstanding  liabilities 3, 760. 23 

July  1,  1905,  balance  available 39,827.89 

Amount  (estimated)  required  for  completion  of  existing  project 86, 800. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $86, 800. 00 

For  maintenance  of  improvement 35, 000. 00 


Submitted  in  compliance  with  requirements  of   sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


121,800.00 


ABSTRACT   OP   APPROPRIATIONS. 

March  3,  1899 $65,000 

June  15,  1902 50,000 

March  3,  1905 50,000 

Total 165,000 

In  addition  to  the  above  appropriations  by  Congress  there  has  been  received  from 
sales  of  condemned  property  $26.97,  making  a  total  of  $165,026.97. 


COMMERCIAL  STATISTICS. 


During  the  year  about  25,000  sacks  of  rice,  worth  $2  a  sack,  were  taken  out  of 
Double  Bayou  and  Anahuac  channel;  16,000,000  feet  sawed  lumber,  3,500  piles,  and 
4,000  hewn  ties  out  of  the  mouth  of  the  Trinity  River;  about  1,150,0()0  bnck  6ut  of 
Cedar  Bayou;  cord  word,  charcoal,  river  sand,  shell  for  road  purposes,  and  miscel- 
laneous farm  products  from  various  works  interested  in  the  improvement. 

Four  steam  tugs,  a  fieet  of  barges,  and  probably  upward  of  150  sail  boats  utilize 
the  channels,  generally  bringing  their  products  to  Galveston  and  Houston,  and 
returning  with  merchandise.  About  1,000  tons  eeneral  merchandise  were  taken  in 
through  the  mouth  of  Trinity  to  Wallisville.  Within  the  year  many  of  the  schooners 
have  added  auxiliary  gasoline  engines  to  enable  them  to  run  independently  of  the 
wind. 


OPERATIONS  OF  U.  8.  DREDGE  OEN.  H.  M.  ROBERT,  J.  A.  MASCULINE,  MASTER. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  of  the 
U.  S.  dredge  Gen.  H.  M,  Hobert  during  the  fiscal  year  ending  June  30,  1905: 

Total  number  of  cubic  yards  excavated 1, 031, 162. 00 

Number  of  cubic  yards  dredged  per  hour 423. 82 

Number  of  cubic  yards  dredged  per  minute 7. 06 
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Running  expends, 

I   Amount   |  Coet  ner 
expended,      yard. 


Wages 

Subsistence 

Fuel 

Oils,  waste,  etc 

Miscellaneous  supplicH 

Ordinary  maintenance 

Contingent  expenses 

Services,  launch  Helen 

Overhauling  Pigmy  and  Travis. . . 

Dike,  labor,  trestle,  etc 

Addition  to  plant 

Fort  Point,  miscellaneous  charges 
Extraordinary  repairs 

Total  cost 


$18,866.29 

10.0188 

4,446.42 

.0043 

4,461.72 

.0043 

735.60 

.0007 

1,963.12 

.0019 

3,962.10 

.0038 

647.03 

.0007 

2,188.56 

.0021 

125.93 

.0001 

2,182.90 

.0021 

1,630.21 

.0016 

814.14 

.0003 

1,444.82 

.0014 

42,927.74 

.0416 

Cost  at  each  improvement. 


Improvement. 


Yards 


Amount 
expended. 


Galveston  Harbor,  north  jetty 

Inland  waterway  (Cedar  Bayou) 

Inland  waterway  (mouth  of  Trinity  River) . 

Inland  waterway  (Double  Bavou) 

Inland  waterway  ( Anahuac  cnannel ) 

Oalve8t<5u  channel 


Total. 


Distribution  of  time. 

h.  m. 

Washing  boilers 179  05 

Effective  working  time 2, 433  45 

Delays  for  bad  weather , 87  10 

Delays  for  repairs 393  35 

Delays  for  otner  causes 431  56 

Idle  on  account  of  Sundays  and  holidays. 784  00 

Handling  ponton  and  pipe  line 219  25 

Handling  swinging  wires  and  anchors 174  05 

Changing  location  of  dredge 193  00 


Total  time  to  be  accounted  for 

Very  respectfully,  your  obedient  servant, 


Capt.  Edgar  Jadwin, 

Corps  of  Bhtgineers. 


4,896    00 


J.  A.  Masculins, 
Master  of  Dredge, 


(a)  mouth  of  tkinity  river. 


OPERATIONS   DURING   THE   YEAR. 


The  U.  S.  dredge  Gen,  H.  M.  Robert  dredged  at  Middle  Pass  from 
6  feet  of  water  in  Trinity  Bay  and  continued  to  6  feet  of  water  in 
Trinity  River,  a  distance  of  5,700  feet  and  80  feet  wide,  and  excavated 
58,077  cubic  yards  of  material  at  a  cost  of  3.82  cents  per  cubic  yard. 

The  material  excavated  was  composed  of  silt,  sand,  and  shell,  and 
was  deposited  on  west  side  of  cut  200  feet  from  axis  until  the  west 
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jetty  was  reached,  when  the  pipe  line  was  shortened  and  the  spoil 
deposited  over  the  jetty.  The  plank  jetty  is  steadily  deteriorating 
from  a|;e  and  effect  of  drift  and  log  jams. 

The  U.  S.  snag  boat  Gen.  S.  M.  Mansjidd  removed  log  jam  from 
Middle  Pass;  1,477  logs  and  small  snags  wei-e  removed.  Middle  Pass 
is  now  in  constant  use  by  towboats  ana  auxiliary  schooners. 

Amount  expended  during  the  fiscal  year  was  $3,081.60  for  main- 
tenance. 


ABOTRACr  OF  AFPBOPRIATIONB. 


Augnst 30, 1862 $3,000 

Jnne  18,1878 ^ 10,000 

March  3, 1879 t..     2,500 

Jiinel4,1880 4,000 

March  3,1881 10,000 

August  2, 1882 8,000 

August  11,  1888 12,500 


September  19, 1890 $10,000 

July  13,1892 10,000 

August  18,  1894 5,000 

June3,  1896 5,000 


Total.... 80,000 


(b)  cedab  bayou. 

The  U.  S.  dredge  Oen.  H,  M.  Robert  excavated  a  channel  8  feet 
deep,  80  feet  wide,  for  a  distance  of  1,300  feet  between  the  jetties  and 
a  channel  of  same  depth  and  width  for  a  distance  of  7,390  feet  across 
Cloppers  bar  to  8  feet  of  water  to  San  Jacinto  Bay,  and  excavated 
119,851  cubic  yards  of  material  at  a  cost  of  3.99  cents  per  cubic  yard. 

A  total  of  307.67  tons  of  riprap  were  deposited  on  the  jetties  at  a 
total  cost  of  $874.63,  leaving  same  in  comparatively  gooa  condition, 
with  lowest  places  and  ga]^  filled. 

Amount  expended  on  this  improvement  during  fiscal  year  was  $5,000 
from  act  of  June  13, 1902,  and  m  addition  $1,826.16  from  act  of  March 
3,  1905,  making  a  total  of  $6,826.16. 

Money  statement. 

July  1, 1904,  balance  unexpended $6,000.00 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       5,000.00 


ABSTRACT  OF  APPROPRIATIONS. 


September  19,  1890 $18,150 

July  13,  1892 14,000 

June  13,  1902 5,000 

Total 37,150 


(c)  CHANNEL  IN  WEST  GALVESTON  BAY. 
OPERATIONS  DURIN6  THE   YEAB. 

During  the  year  the  U.  S.  snsg  boat  Oen.  S.  M.  Ma/nafield  was  pre- 
pared for  dredging.  Six  piles  and  21  iron  pipes  were  removed  from 
the  channel  ana  7  iron  tripods  and  3  signal  beacons  were  erected. 

ENO  1905  M ^95 
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AmouDt  expended  on  this  improvement  during  fiscal  year  was 
91,920.60  from  act  of  June  3,  1896,  and  in  addition  168.55  from  act  of 
March  3,  1905.  making  a  total  of  $1,989.15. 

Money  statemenL 

Jufy  1,  1904,  balance  unexpended $4, 698. 51 

June  30, 1906,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        1,920.60 

July  1,  1905,  balance  unexpended 2,777.91 

July  1,  1905,  outstanding  liabilities 2,172.22 

July  1,  1905,  balance  available 605.69 


ABSTRACT  OF  APPROPRIATIONS. 

July  13,  1892 $15,000.00 

August  18, 1894 5,000.00 

June  3,  1896 5,000.00 

Total 25,000.00 


U8. 

OPERATING  AND  CARE  OF  GALVESTON  AND  BRAZOS  CANAL. 

Watchmen  were  stationed  at  the  canal  during  the  year  for  operatinj^ 
the  drawbridge  over  the  canal  and  tending  log  boom  at  mouth  of 
canal. 

The  drawbridge  over  the  canal  needs  repairing,  or  should  be  replaced 
by  a  new  bridge  which  would  cost  about  $1,000. 

The  depth  in  the  canal  is  about  18  inches. 

For  improvement  of  this  canal  see  page  1502  of  this  report. 

Amount  expended  during  the  fiscal  year  was  as  follows: 

Watchmen $331.66 

Rubber  atampe,  blanks,  etc 2.56 

Total 334.22 

Money  atatemefd. 

AUotted  July  19,  1904 $1,030.00 

June  30,  1905,  amount  expended  during  fiscal  year 334.23 

July  1,  1905,  balance  unexpended 695.77 

July  1,  1905,  outstanding  liabilities 35.00 

July  1,  1905,  balance  available 660.77 


ALLOTMENT  FOR  GALVEETTON   AND  BRAZOS  CANAL. 

July  19, 1904 $1,030 
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U9. 

IMPROVEMENT  OF  BRAZOS  RIVER,  TEXAS,  FROM  VELASOO  TO  OLD 

WASHINGTON. 

(a)   BRAZOS  RIYEB  (VELASGO  TO  RICHMOND). 
OPERATIONS  DURING  THE  YEAR. 

The  work  done  during  the  fiscal  year  consisted  in  dredging  at  vari- 
ous places  by  the  U.  S.  snag  boat  Captain  C.  W,  Hm^dl  k>  such  depths 
as  to  allow  her  to  proceed  to  Richmond,  Tex. 

It  is  proposed  to  expend  the  remaining  balance  during  the  coming 
year,  when  the  plant  now  working  in  the  river  reaches  this  section. 

Money  statement. 

July  1,  1904,  balance  unexpended $4,477.22 

June  30, 1906,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  *. 1,103.34 

July  1,  1905,  balance  unexpended 3,373.88 


APPROPRIATION. 

June3, 1896 «5,000 


OOMMBRCIAL  fiTATISnCB. 

There  is  only  a  limited  commerce  on  this  part  of  the  river  at  present,  of  which 
exact  statistics  were  not  obtained. 


(b)  BBAZOS  KIYER,   TEXAS*   FROM  VELASGO  TO  OLD  WASHINGTON. 
OPERATIONS  DURING  THE  TEAR. 

The  preliminary  snagging  of  the  channel  from  Richmond  to  Old 
Washington  was  completed. 

The  stern-wheel  snag  boat  Captain  C.  ^V,  Howell  was  completed 
and  fitted  with  a  dredge  bucket  and  has  been  used  as  a  dredge. 

With  funds  already  appropriated  the  entire  reach  from  Old  Wash- 
ington to  Richmond  has  had  a  preliminary  snagging,  and  two-thirds  of 
the  jetties  contemplated  between  Hempstead  and  Richmond  have  been 
constructed.  With  remaining  balance  it  is  expected  that  unless  the 
flood  conditions  are  unusually  severe  the  snagging  will  be  extended 
from  Richmond  to  Velasco,  and  the  number  of  jetties  contemplated  by 
the  project  will  be  completed  from  Hempstead  to  Velasco,  and  that  a 
narrow  cut  can  be  dredged  through  many  if  not  all  of  the  remaining 
shoals. 

High  water  in  the  river  greatly  retarded  the  work  during  the  year. 

The  total  expenditure  during  the  fiscal  year  has  been  172,087.39,  of 
which  sum  $59,625.60  was  expended  for  jetty  work,  and  $12,761.79 
for  dredging.  These  sums  include  the  cost  of  building  and  preparing 
the  plant  for  the  work. 
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Further  details  of  the  work  are  given  in  report  of  Mr.  Chas.  Schus- 
ter, superintendent,  forwarded  herewith. 

Project  for  the  expenditure  of  funds  appropriated  by  act  of  March 
3, 1905,  was  submitted  and  approved. 

With  the  balance  available  on  June  30, 1905,  and  additional  appropri- 
ation recommended  it  is  proposed  to  complete  and  maintain  the  project. 
In  this  connection  attention  is  invited  to  the  fact  that  the  river  is  sub- 
ject to  big  floods  and  caving  banks,  and  that  the  officer  submitting  the 
project  under  which  work  is  being  done,  estimated  that  $40,000  a  year 
would  be  needed  to  maintain  the  river  f^om  Old  Washing^n  to  the 
mouth.  Congress  appropriated  only  125^000  this  last  year.  If  the 
result  desirea  is  to  be  attained  and  maintained,  more  liberal  appropri- 
ations must  be  made. 

Money  statement. 

July  1, 1904,  balance  unexpended |105, 242. 08 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .    25, 000. 00 
Refundment  by  civilian  employee ,25 

130,242.33 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      77,292.75 

July  1,  1905,  balance  unexpended 52,-949.58 

July  1,  1905,  outstanding  habilitiee 3,542.10 

July  1, 1905,  balance  available 49,407.48 

Amount  (estimated )  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $50, 000. 00 

For  maintenance  of  improvement 30, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


80,000.00 


ABSTRACT   OF   APPROPRIATIONS. 

June  13, 1902 $160,000 

March  3,  1905 25,000 

Total 175,000 

In  addition  to  above  appropriations  there  has  been  refunded  by  civilian  employee 
25  cents,  making  a  total  of  $175,000.25. 


OONTRACTF  IN   FORCE. 

Emergency  contract. 

Contractor:  Sabine  Tram  Company,  Beaumont,  Tex. 

Character  of  work:  Furnishing  and  delivering  at  either  Dyer  or  Orchard,  Tex., 
longleaf  yellow-pine  lumber. 

Rate:  5  by  8  inches  by  24  feet,  at  $15  M  feet  B.  M. ;  3  by  12  uoichee  bv  16  feet,  at 
$15.50  M  feet  B.  M. 

Date  of  approval:  Emergency  contract. 

Date  of  beginning  work:  No  definite  date.    Ordered  in  carload  lots  as  required. 

Date  of  exniration:  No  time  set.  Contract  in  force  until  ail  the  lumber  nas  been 
ordered  and  accepted. 

Contract  completed. 
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OOMMBRCIAL  8TATIBTIC8. 

There  is  at  present  very  little  commerce  on  the  river,  except  on  the  lower  reaches. 


RSPOBT  OF  MR.  CHAfl.  BCHITSTBR,  StJPKBIMTBNDllNT. 

1  Galveston,  Tex.,  July  IS,  1906, 

'^    Captain:  I  have  the  honor  to  submit  the  following  report  of  work  done  on  Brazos 

River,  Texas,  between  Richmond  and  Old  Washington,  during  the  fiscal  year  ending 

Jane  90,  1905: 

DBSDOINO. 

The  stem-wheel  sna^  boat  Captain  C.  W.  Hoivdl  was  completed  and  put  in  commis- 
sion (September  13,  1^.  The  boat  was  fitted  with  an  orange-peel  dredge  bucket 
of  1  cubic  yard  capacity,  and  has  been  used  as  a  dredge  principally  in  rock  and 
clay  after  the  material  was  blasted.  The  width  of  the  dredged  cut  was  made  about 
40  feet,  and  2,210  feet  in  length  have  been  dredged  between  miles  116.5  and  118.5, 
and  881  feet  at  mile  154,  and  15  feet  at  mile  153. 

Recently  the  oranse-peel  bucket  was  transferred  to  the  bolster  NavoMta  and  the 
Oi^totn  C  W.  J7otMM  equipped  with  a  clam-shell  bucket  of  2  cubic  yards  capacity, 
and  it  is  intended  in  the  future  to  use  the  Navatoia  for  dredging  through  the  rock 
shoals  and  the  Captain  C,  W.  Howell  in  sand  and  clay. 

JETTY   WORK. 

In  the  report  on  survev  of  Brazos  River  between  Richmond  and  Old  Washington 
(see  Annual  Report  of  the  Chief  of  £np;ineers  for  1901,  Appendix  U,  p.  2006)  the 
existence  of  33  shoals  is  reported  in  this  section  of  the  river,  but  a  reconnaissance 
made  in  December,  1904,  revealed  the  existence  of  106  shoals  having  less  than  3  feet 
of  water  on  crest  at  low  water.  Of  this  number,  21  of  the  worst  shoals  were  selected 
for  improvement,  and  to  date  the  following  shoals  have  been  improved: 

Pile  and  plank  jetty:  PtUmR. 

Sand  shoal  at  mile  112 1,010 

Sand  shoal  at  mile  114 465 

Sand  shoal  at  mile  117.5 409 

Sand  and  gravel  shoal  at  mile  119 312 

Pile  and  brush  jetty: 

Sand  shoal  at  mile  120 240 

Gravel  shoal  at  mile  142.6 - 305 

Sand  shoal  at  mile  148  (2) 2,110 

Sand  shoal  at  mile  149.5 280 

Sand  shoal  at  mile  158 .  1,460 

Sand  shoal  at  mile  189.5 222 

Sand  shoal  at  mile  191 114 

Rock  jetty: 

Rock  shoal  at  mile  118.5 100 

Rock  shoal  at  mile  120 358 

Rock  shoal  at  mile  154 186 

And  120  feet  pile  and  brush  jetty  at  mile  189.5  and  50  feet  at  mile  191  are  partly 
completed.  Material  has  been  prepared  for  jetties  at  miles  132, 143,  189},  191,  and 
186. o.  Rock  was  drilled  and  blasted  pr^j^aratory  to  dredRing  on  the  rock  shoals  at 
miles  104,  112,  120,  123,  154,  and  251.8.  A  point  of  stiff,  sandy  clay,  which  pro- 
jected into  the  river  at  mile  114,  was  blasted  and  700  cubic  yards  of  clay  removed. 
Very  respectfully,  your  obedient  servant, 

Chas.  Schuster, 
Oapt.  Edoab  Jadwin,  Superintendent. 

Corps  of  Engineers. 
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U   lO. 

IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 
OPERATIONS   DURING   THE   YEAR. 

No  work  was  done  during  the  year. 

Project  for  the  expenditure  of  funds  appropriated  and  authorized 
to  be  contracted  for  by  the  act  of  March  3,  1905,  was  submitted  and 
approved.  Bids  for  jetty  work  were  advertised  for  Jfcy  29,  1905, 
and  opened  June  28,  1905.  The  bid  of  Charles  Clarke  &  Co.,  of  Gal- 
veston, Tex.,  was  recommended  for  acceptance. 

The  balance  available  on  June  30,  1905,  and  additional  appropria- 
tion recommended,  it  is  proposed  to  apply  to  repairing  the  jetties  and 
to  bank  protection  in  the  river. 

Money  statement, 

July  I,  1904,  balance  unexpended $5,419.01 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905. .    50, 000. 00 

55,419.01 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   131.58 


July  1,  1905,  balance  unexpended 55,287.43 

July  1,  1905,  outstanding  habilities 43.24 

July  1,  1905,  balance  available 56,244.19 

Amount  (estimated)  required  for  completion  of  existing  project 225, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1907,  for  works  of^  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1905 225,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


ABSTRACT    OP  APPROPRIATIONS. 


June  14,1880 $40,000 

March3,  1881 40,000 

AugU8t2,1882 50,000 

July  5,  1884 10,000 

Augusts,  1886 18,750 


March  3,  1899 $85,000 

June  13, 1902 50,000 

March3,  1905 50,000 

Total. 343.750 


In  addition  to  the  above  appropriations  by  Congress  there  has  been  received  $8.66 
from  sales  of  condemned  property,  making  a  total  of  $343,758.66. 


COMMERCIAL   STATISnCS. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1906,  could  be  obtained. 


U  II. 

IMPROVEMENT  OF  ARANSAS  PASS  AND  BAY,  TEXAS. 
OPERATIONS  DURING  THE   FISCAL  TEAR — ^JElfrY  WORK. 

Work  of  streDgtheniDg  and  completing  the  north  jetty  was  carried 
on  under  contract  enter^  into  April  6,  1908,  and  approved  April  20, 
1903,  with  Henry  Clay  Ripley,  of  Ann  Arbor,  Mich. 
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Duribg  the  year  10,7^1.33  tons  of  stone  were  placed  in  the  jetty. 
Work  under  this  contract  was  completed  September  17,  1904. 

REMOVING  PART  OF  OLD  GOVERNMENT  JETTY. 

At  the  beginning  of  the  fiscal  year  the  inspection  of  work  of  remov- 
ing part  of  the  old  Government  jetty,  under  contract  entered  into 
April  22,  1903,  and  approved  Mav  13,  1903,  with  Moore  &  Sieber,  of 
Texas  City,  Tex.,  was  being  made.  Boring  taken  over  the  site  of 
the  work  showed  that  1,000  feet  of  the  old  jetty  had  been  completely 
removed  to  a  depth  of  25  feet  between  station  62,  north  jetty,  and 
station  750,  of  old  Government  jetty,  leaving  a  clear  waterway  of 
over  800  feet  between  the  old  and  new  work. 

• 

SUBVEY. 

Survey  of  Aransas  Pass  from  30  feet  of  water  in  the  Gulf  of  Mex- 
ico to  30  feet  depth  in  the  harbor  above  the  gorge  was  made  during 
September  and  October,  1904;  also  cross  sections  over  the  jetty.  A 
map  of  the  survey  is  herewith. 

further  details  of  the  work  are  given  in  the  report  of  Mr.  S.  M. 
Wilcox,  assistant  engineer,  forwarded  herewith. 

The  balance  available  on  June  30, 1905,  and  additional  appropruition 
recommended,  it  is  proposed  to  apply  to  completing  the  Haupt  jetty. 
•  Project  for  the  expenditure  of  funds  appropriate  by  act  of  March 
3, 1905,  and  authorized  to  be  contracted  for  by  this  act,  was  submitted 
and  approved.  Bids  for  the  work  were  advertised  for  May  29,  1906, 
and  opened  June  28,  1905.  The  bid  of  Charles  Clarke  &  C!o.,  of  Gal- 
veston, Tex.,  was  recommended  for  acceptance. 

Money  statement, 

July  1,  1904,  balance  unexpended 1133,362.59 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1905.      100, 000. 00 


233,352.60 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       128,606.06 


July  1,  1905,  balance  unexpended 104,746.63 

July  1,  1905,  outstanding  liabilities 43.28 


July  1,  1905,  balance  available 104,703.30 


Amount  (estimated)  required  for  completion  of  existing  project 1, 330, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  m  addition  to  the  iSdance 
unexpended  July  1,1906 « 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

o  If  project  is  onlv  for  completion  of  Haupt  jetty.    If  it  is  intended  to  woi^  on 
both  jetties,  $400,000  can  be  profitably  expended. 
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ABSTRACT  OF  APPROPRIATIONS. 


March3,  1879 $35,000 

June  14,  1880 66,000 

MarchS,  1881 80,000 

August  2, 1882 100,000 

Julys,  1884 100,000 

August  5, 1886 101,250 


August  11, 1888 $100,1 

March3,  1899 60,1 

Junel3,  1902 25ft 

March  3,  1905 left 


Total. 


991, 


CONTRACTS  IN   FORCB  DURING   FISCAL   YEAR. 

ContrSu^r:  Henry  Clay  Ripley,  Ann  Arbor,  Mich. 

Character  of  work:  Jetty. 

Rates: 

Small  riprap  placed  in  the  jett^,  $3.75  per  ton. 

Lafge  riprap  (CTanite)  placed  in  the  jetty,  $4.60  per  ton. 

Large  riprap  oDtained  in  the  quarrying  of  small  riprap  placed  in  the  ; 

•    $4.25  per  ton. 

Laige  blocks  placed  in  the  jetty,  $5.10  and  $5  per  ton. 
Date  of  approval:  April  20,  1903. 
Date  of  beginning  work:  Jul]^  23,  1903. 
Date  of  expiration:  Time  limit  waived;  completed  September,  1904. 

Contractor:  Moore  &  Sieber,  Texas  City,  Tex. 

Character  of  work:  Removing  portion  of  old  (government  jetty. 

Rates:  $46,000. 

Date  of  approval:  May  13,  1903. 

Date  of  beginning  work:  Aug[ust  23,  1903. 

Date  of  expiration:  Time  limit  waived;  completed  July,  1904. 


COMMERCIAL  STATIOTICB. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1905,  could  be  obtaii 

Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June 

1905. 


■ 

REPORT  OP  MR.    B.    M.    WILCOX,    ASSISTANT  BNOINEKR. 

Galveston,  Tex.,  July  15, 190i 
Captain:  I  have  the  honor  to  submit  the  following  report  on  the  improvemen 
Aransas  Pass,  Tex.,  for  the  fiscal  year  ending  June  30,  1905: 

CONDITION  OF  THE  WORK. 

At  the  completion  of  the  H.  C.  Ripley  contract,  condition  of  the  jetty  w« 
follows: 

From  station— 

To  Btation- 

!  Tk{<.tonr>A  1  Blevation  above  or  b^ 
Distance.             ^^^  j^,^  tide.  J 

0 

20 

Feet. 

2,000 

450 

260 

1,800 

1,000 

675 

FM. 
Oto-4. 
-  1. 

+  4  (Sffwork). 

0  to  +4. 

Oto-4. 

0  (ready  for  block). 
+  4  (completed). 

20 

24+60.. 
27 

24+60 

27 

40 

40 

60 

60 

55+75 

55+76 

66+60.. 
76+50.. 

flfi 

66+80.. -:.... 

j       1,W0 

Digitiz 

ed  by  Google 

JL 


I 
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OPERATIONS  DURING  THE  FISCAL  YEAR. 


The  contract  with  H.  C.  Ripley  was  completed  September  17,  1904. 
annual  report  the  following  quantitiee  of  stone  were  placed  in  jetty: 


Since  last 


Tons. 


Rate  per 
ton. 


Small  riprap 1,909.69  I 

Large  riprap  (limestone) I  «8.27 

Large  riprap  (granite) 6,992.61 

Granite  blocks ;  1,680.76 

Do '  150.00 


fS.76 
4.36 
4.60 
5.10 
5.00 


Total 10,751.88 

Previously  placed ,    86,118.54  I 


Total  of  oontntct 46,864.87 


Amount. 


r.  161. 84 
290.15 

82,166.00 

8,816.88 

750.00 


48,684.87 
147,668.82 


196,852.60 


One  thoDsand  four  hundred  and  ninety  feet  of  jetty  were  completed  between  sta- 
tion 66-}- 60  and  station  71-f50,  leaving  86  feet  between  station  554-75  and  station 
56+60  unprotected  with  crest  blocks. 

Vei^  respectfully,  your  obedient  servant, 

S.  M.  Wilcox, 

AitiMkmt  Engineer. 
Capt.  Edgar  Jadwin, 

Corps  of  Engineers, 


U    12. 


IMPROVEMENT  OF  HARBOR  AT  BRAZOS  8ANTUG0,  TEXAS. 
OPEBATIONS  DURING  THE  YEAR. 

Bids  for  dred^g  were  advertised  for  August  23,  1904,  and  opened 
September  22,  19(M.  Contract  was  entered  into  with  the  Bowers 
Southern  Dredffing  Company,  of  Galveston,  Tex.,  October  19,  1904, 
and  approved  November  4,  1904.  Active  operations  were  carried  on 
under  this  contract  during  the  year,  and  a  channel  70  feet  wide  on  the 
bottom,  with  a  least  deptn  of  10  feet  and  side  slopes  of  1  on  2,  was 
ejfcavated  from  deep  water  inside  the  bar  in  a  straight  line  across  the 
Laguna  Madre  to  the  railroad  wharf  at  Isabel,  "^x.,  a  distance  of 
12,000  feet;  also  a  turning  basin  400  feet  long  by  300  feet  wide  and  10 
feet  deep. 

Statement  of  maierial  excavated  and  removed^  wish  cost  of  same,  during  the  year  ending 

June  SOf  1906. 


Location. 

Quantity. 

Rate  per 
cubic 
yard. 

Total  cost 

Prescribed  crofls  sectioii 

Cubic  yds. 
215,f)81 
41,590 

CenU. 

$42,088.80 
4,066.08 

Below  prescribed  cross  section 

Tot« 

257,171 

46,098.88 

This  contract  was  completed  June  30,  1905. 

The  balance  available  on  June  30, 1905,  and  additional  appropriation 
recommended,  it  is  proposed  to  apply  to  maintaining  the  aredj^ed 
channel  and  constructing  jetties,  provided  a  sufficient  area  of  hmd  at 
the  root  of  the  jetties  is  given  to  the  United  States. 
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Motley  stdteinenL 

July  1,  1904,  balance  anexpended $54,785.3j* 

June  dO,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          34, 760.  C 

Julv  1,  1905,  balance  unexpended 20,024.7* 

July  1,  1905,  outstanding  liabilities 14,1»3.W 

July  1,  1905,  balance  available 5,831.66 

Amount  (estimated)  required  for  completion  of  existing  project 1|  071, 090.  rS 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June 
do,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $400, 000. 00 

For  maintenance  of  improvement 40, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


440,000.00 


ABSTRACT  OF  APPROFRIATIOMB. 


June  14,  1880 $25,000 

MarchS,  1881 75,000 

AugU8t2,  1882 60,000 

July  5,  1884 25,000 


August  5,  1886 $37,500 

August  11, 1888 25,000 

Total 247,500 


CONTRACT  IN   FORCE. 


Contractor:  Bowers  Southern  Dredging  Company,  Galveston,  Tex. 

Character  of  work:  Dredging. 

Rate:  19}  cents  peV  cubic  yard. 

Date  of  approval:  November  4,  1904. 

Date  of  beginning  work:  January  15,  1905. 

Date  of  expiration:  May  15,  1905.    Time  limit  waived.    Completed  June  30, 1905. 


OOMMBRCIAL  BTATISTIOB. 

Arrived: 

Number  of  vessels 30 

Lumber tons..  1,112 

General  merchandise do 3, 075 

Total do....  4,187 

Departed:  = 

Number  of  vessels 16 

Cotton tons. .  53 

Rice  and  rice  products do 543 

Hides  and  bones do 688 

Miscellaneous do 26 

Total do 1,310 

Grand  total 6.497 
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SKETCH 
SHOWING    LOCATION  OF  DREDGED  CHANNEL 

AT 

BRAZOS  SANTIAGO,  TEXAS. 

MADE  UNDER   THE  DIRECTION  OP 

Captain  Eooar  Jaowin,  Corps  or  Encrb.  U.S. Army 
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U  13. 

CX)NSTRUCTION  OF  SEA  WALL,  EMBANKMENT,  AND  FILL  ALONG  THE 
FRONT  OF  THE  FORT  CROCKETT  RESERVATION,  GALVESTON,  TEXAS, 
AND  CONSTRUCTING  SEA  WALL  FROM  THIRTY-NINTH  STREET  TO 
THE  WEST  LINE  OF  FORTY-FIFTH  STREET  IN  THE  CITY  OF  GAL- 
VESTON. 

OPERATIONS  DURING  THE  TEAR. 

Bids  for  constructing  the  sea  wall  were  advertised  for  July  25, 1904, 
opened  August  24, 19(5.  Contract  entered  into  with  J.  M.  O'Rourke 
&  Co.,  of  Galveston,  Tex.,  September  28, 1904,  and  approved  October 
14,  1904. 

During  the  year  contrsu^tors  reknoved  the  riprap  and  sand  and  soil 
protection  from  the  flanks  of  the  batteries  on  Fort  Crockett  Reserva- 
tion to  connect  the  wall  with  the  battery.  4,850  foundation  piles 
driven,  completing  same.  4,667  sheet  piles  driven,  234  linear  feet  to 
be  driven  to  complete.  4,222.49  linear  feet  concrete  base  completed, 
631  linear  feet  to  be  placed  to  complete.  2,057.55  linear  feet  of  wall 
completed  between  Thirty- ninth  and  Fortv-fifth  streets,  359  linear  feet 
to  be  placed  to  complete  wall  to  east  boundary  of  Fort  Crockett 
Reservation.  807.08  linear  feet  of  wall  completed  on  Fort  Crockett 
Reservation,  1,673  linear  feet  to  be  placed  to  complete.  19,972.76 
tons  riprap  apron  unloaded  and  placed  in  front  of  wall,  1,100  feet  to 
be  placed  to  complete. 

To  close  of  year  the  title  to  the  land  lying  between  Thirty-ninth  and 
Forty-fifth  streets  in  the  city  of  Galveston,  to  be  deeded  to  the 
United  States,  had  not  been  perfected,  and  no  payment  has  been  made 
for  work  done  on  this  land. 

Bids  for  constructing  a  riprap  revetment  from  the  end  of  the  sea 
wall  at  the  western  boundary  of  Fort  Crockett  Reservation,  thence 
northerly  1,245  feet  to  the  northern  boundary  of  the  reservation,  were 
advertised  for  May  23,  1905,  by  poster  and  circular  letter  (ten  days' 
public  notice),  and  opened  June  2,  1905.  Contract  was  entered  into 
with  Isaac  Heffron,  of  Galveston,  Tex.,  June  12, 1905,  and  approved 
June  26,  1905.  No  work  has  been  done  under  this  contract  to  the 
close  of  the  year. 

Money  statement, 

July  1,  1904,  balance  tmexpended $591,046.25 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     43,706.17 

July  1,  1905,  balance  unexpended 547.340.08 

July  1,  1905,  outstanding  liabilities •- 44,956.94 

July  1,  1905;  balance  available 502,383.14 

July  1,  1905,  amount  covered  by  uncompleted  contracts 225,048.94 


ABSTRACT  OP  APPROPBIATIONS. 

April  28,  1904 $591,046.25 
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CONTRACTS  IN  PORCV. 

Contractor:  J.  M.  O'Roorke  &  Co.,  Galveston,  Tex. 
Character  of  work:  Constnicting  sea  wall. 
Rates: 

Round  piling  19  cents  linear  foot  in  completed  stroctare,  indading  trenching 
and  Mck  filling. 

Sheet  piling  $25  per  1,000.  feet,  B.  M.,  including  all  necessary  fastening  in  com- 
pleted structure. 

Reinforcing  and  anchor  rods  4  cents  p|er  pound  in  completed  structure. 

Vitrified  pipe  95  cents  per  linear  foot  in  completed  structure. 

Concrete  $5.75  per  cubic  yard  in  completed  structure. 

Riprap  $1.90  and  $2  per  ton,  in  place. 
Date  of  approval:  October  14,  1904. 
Date  of  beginning  work:  December  17,  1904. 
Date  of  expiration:  Time  limit  waved. 

Contractor:  Isaac  HefCron,  Galveston,  Tex. 
Character  of  work:  Riprap  revetment 

Rate:  $2.10  per  ton,  5  cents  per  ton  deducted  for  all  material  handled  by  United 
States  plant. 
Date  of  approval:  June  24,  1905. 
Date  of  beginning  work:  July  15,  1905. 
Date  of  expiration:  September  13,  1905. 


U  14. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

The  hurricane  of  September  8,  1900,  strewed  the  waters  of  West 
Gb>lyeston  Bay  with  wrecks  of  boats,  beacons,  and  bridges,  and  same 
has  become  a  menace  to  navigation. 

An  allotment  of  $2,500  was  made  during  the  fiscal  year  from  the 
indefinite  appropriation  made  by  section  ^  of  the  river  and  harbor 
act  of  Marcn  3, 1899,  for  the  expenses  of  removing  these  wrecks  from 
the  navigable  waters  of  West  Galveston  Bay. 

At  the  close  of  the  fiscal  year  the  U.  S.  snag  boat  Gen.  S.  1£.  Mans- 
field had  removed  6  round  piles,  21  iron  pipesf  5  bridge  spans,  and  the 
turntable  of  the  county  of  Galveston  bridge. 


U15. 

MODIFICATION  OF  HARBOR  LINES  IN  MATAGORDA  BAY  AT  PORT 

LAVACA,  TEXAS. 

Port  Layaoa,  Tex.,  JtmeS^  1904. 

Dear  Sir:  We,  the  undersigned,  citizens  of  Port  Lavaca,  Tex., 
respectfully  request  that  the  harbor  line  of  this  port  be  extended  150 
feet  farther  out  into  the  bay,  for  the  following  reasons: 

Because  at  present  line  during  low  tides  there  is  not  sufficient  water 
to  allow  our  larger  vessels  to  reach  the  various  wharves. 

Because  the  prosperity  of  our  whole  community  depends  largely 
upon  the  fish  and  oyster  trade  carried  on  at  this  place. 

By  granting  this  extension  you  will  confer  a  favor  upon  aU  the  busi- 
ness interests  at  this  port. 
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J.  C.  Strong,  merchant 

J.  D.  Grain,  grocer. 

Coast  LomTOr  Company,   lumber  and 

hardware. 
The  Bay  Trading  Company,  wholesale 

grocers. 
P.  Panlsen,  furniture  and  hardware. 
Charles  Robert,  postmaster. 


F.  v.  Gentry,  wholesale  fish  and  oysters. 
T.  H.  Clement,  wholesale  fish  and  oysters. 
C.  Wanrach,  jr.,  wholesale  fish  and  oysters. 
J.  A.  Michot  &  Sons,  wholesale  feed  and 

fuel. 
A.  S.  Powers,  merchant. 
Rahtgens  &  Smith,  lumber  dealers. 
Dndgran  &  Ullrich,  grocers. 
John  B.  Mahon,  general  merchandise. 

I  hereby  indorse  the  petition  of  the  citizens  to  extend  the  harbm- 
line,  as  it  is  impossible  during  the  winter  months  for  some  of  the 
vessels  to  reach  tne  various  wharves. 

Jacob  Hibsgh, 
Dejncty  Collector  of  Customs. 
Hml  William  H,  Taft, 

Secretary  of  War. 

[Second  indonement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washim/gton^  July  5,  1901^. 
Bespectf ally  referred  to  Capt.  Edgar  Jadwin,  Corps  of  Engineers, 
for  report. 
To  be  returned. 
By  conunand  of  Brig.  Gen.  Mackenzie: 

H.  F.  HoDOEs, 
Major^  Corps  of  Engineers. 

[Third  indonement.} 

New  York,  N.  Y.,  Av^ust  «5,  190^. 
Respectfully  returned  to  the  Chief  of  Engineers,   United  States 
Army. 

The  present  harbor  line  was  established  in  accordance  with  report 
and  recommendation  of  Capt.  C.  S.  Rich£,  Corps  of  Engineers,  dated 
September  18,  1901,  and  approved  September  28,  1901,  the  report 
being  made  after  public  hearing. 

Correspondence  has  failed  to  brin^  to  light  any  objection  to  the  pro- 
posed extension  of  the  harbor  line,  wnich  is  believed  to  be  in  the  inter- 
est of  navigation. 

An  advance  of  150  feet,  as  requested  by  the  petitioners  and  as  shown 
on  the  accompanying  blueprint^  in  red,  is  therefore  recommended. 

Edgar  Jadwin, 
Captam^  Corps  of  Engineers. 

[Fourth  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washvngton^  September  2,  IQOJf,. 
Bespectfully  returned  to  the  Secretary  of  War. 
Beauest  is  made  for  modification  of  the  established  harbor  line  at 
Port  Lavaca,  Tex.,  by  locating  the  same  a  distance  of  150  feet  farther 
.out  in  the  bay. 

«Not  printed. 
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From  the  report  of  the  local  engineer  officer,  in  third  indorsement 
hereon,  it  appears  that  correspondence  has  failed  to  brin^  to  light  any 
objection  to  the  proposed  extension  of  the  harbor  line,  which  is  believed 
to  be  in  the  interest  of  navigation. 

Concurring  in  the  views  of  the  local  officer,  I  recommend  that  the 
modified  harbor  line,  as  requested,  be  approved. 

The  proposed  change  has  oeen  indicated  on  the  tracing  ^  showing  the 
original  lines,  which  tracing  has  been  prepared  for  the  signature  of  the 
Secretary  of  War. 

H.  F.  HoDOES, 
Acting  Chief  of  Ervgiiveefn, 

[Fifth  indoraement.] 

Wab  Departbient, 

September  6^  190^, 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Robert  Shaw  Oliver, 
Acting  Secretary  of  War. 


a  Not  printed. 
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IMPROVEMENT  OF  CER'»(LIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  INDIAN  TERRITORY,  AND  MISSISSIPPI,  TRIBUTARY 
TO  MISSISSIPPI  RIVER. 


REPORT  OF  CAPT.  Q.  M.  HOFFMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVSMBKTB. 


1.  Red  River,  Louisiana,  Arkansas,  Texas, 

and  Indian  Territory. 

2.  Cypress  Bayou,  Texas  and  Louisiana. 

3.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

4.  Bavou   Bartholomew,    Boeuf    River, 

'tensas  River  and  Bayou  Ma^n, 
and  bayous  D' Arbonne  and  Oomey, 
Louioana  and  Arkansas. 


5.  Mouth  of  Yazoo  River  and  Harbor  at 

Vicksbuni^,  Mississippi. 

6.  Yazoo,  Tallahatchie,  Coldwater,  and 

BiK  Sunflower  rivers,  and  Tchula 
Li&e,  MiaaissippL 


United  States  Engineeb  Office, 

Vickshirff^  Mis8.^  July  18^  1906. 
General:  I  have  the  honor  to  send  here¥nth  annual  reports  for  the 
fiscal  year  ending  June  30,  1906,  upon  the  works  of  river  and  harbor 
improvement  of  the  Vicksburg,  Miss.,  district. 

This  district  was  in  the  charge  of  Lieut.  Col.  H.  M.  Adams,  Corps 
of  Engineers,  to  July  8,  1904,  and  of  Capt.  J.  F.  Mclndoe,  Corps  of 
Engineers,  after  that  date  until  December  10, 1904,  when  it  was  trans- 
ferred to  me  under  Special  Orders,  No.  280,  paragraph  18,  dated  War 
Department,  November  29, 1904. 

Very  respectfully,  your  obedient  servant, 

G.  M.  Hoffman, 
Caj)tain^  Corps  of  ETigineera. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineet's^  U.  S.  A. 


V  I. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA,  ARKANSAS,  TEXAS,  AND 

INDIAN  TERRITORY. 

GENERAL  IMPROVEMENT. 

The  repairs  of  the  U.  S.  snag  boat  C.  W.  Bbtodl^  Robert  Elflein, 
master,  at  New  Orleans,  La.,  in  progress  June  30, 1904  (see  Report 
Chief  of  Engineers,  1904,  p.  2030),  were  completed  July  28.    The  boat 
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was  docked,  the  steel  hull  was  scraped  and  repainted  with  two  coats  of 
red  lead  and  oil,  two  new  balance  rudders  were  built  and  riveted  in 
position,  and  other  minor  repairs  were  made. 

On  August  1  the  Howell  resumed  work  in  Lower  Red  River  and 
from  that  date  to  February  1  was  employed  in  removing  obstructions 
to  navigation  between  the  head  of  Atchaf alaya  River  and  Shreveport. 
La.,  320.5  miles.  On  February  4  the  boat's  chimneys  were  lowered 
and  it  passed  up  under  the  fixed  span  of  th^  Vicksburg,  Shreveport 
and  Pacific  Railway  bridge  at  Shreveport — tne  depth  under  the  draw 
span  not  being  sufficient — ^and  was  employed  between  Shreveport,  La., 
and  Fulton,  Ark.,  188.1  miles,  until  March  26,  when  it  was  laid  up  at 
Shreveport  on  account  of  the  high  stage  of  the  river.  While  out  of 
commission,  awaiting  favorable  conditions  for  resuming  snagging 
work,  new  capstan  machinery  was  installed,  new  wooden  shears  were 
made  and  erected,  and  the  woodwork  of  the  vessel  was  repainted  where 
necessary  for  proper  preservation. 

Operations  of  tne  Horjodl  below  Fulton,  Ark.,  were  resumed  June 
20,  and  from  June  20  to  30  the  boat  worked  downstream  54|  miles, 
from  Fulton  to  Avery,  Ark. 

The  following  is  a  summary  of  the  work  performed  by  the  Howell 
below  Fulton,  Ark.,  during  the  year: 

Bnags  palled  and  destroyed 1, 670 

Stumps  pulled,  cut,  and  destroyed 904 

Shore  snags  cut 1, 763 

Side  jams  oroken  up  and  destroved 3 

Logs  removed  from  channel  and  cut  up 644 

Leanins  trees  felled  and  cut  up 2,640 

Trees  gMled 88 

Hard  clay  point  (at  head  of  Wilson  Cut-off,  La., )  blasted,  to  afford  more  room 
for  boats  entering  and  leaving 1 

Reference  is  invited  to  the  appended  report  of  Mr.  H.  M.  Marshall, 
assistant  engineer. 

From  December  25  to  May  11  the  party  under  Overseer  C.  D. 
Banks,  equipped  with  tools,  explosives,  etc.,  worked  from  Fulton, 
Ark.,  downstream  132  miles  to  near  Hervey  Canal,  Louisiana,  and 
removed  the  following  obstructions  to  navigation:  ^ 

Channel  snags  cut  and  destroyed 689 

Shore  snags  cut  and  destroyed ' 2, 024 

Leaning  trees  felled  and  cut  up 1 7, 431 

ABOVE    FULTON,  ARK. 

The  work  in  progress  June  30, 1904:  (see  Report  Chief  of  Engineers, 
1904,  p.  2031),  was  continued.  On  account  of  ill  health,  Overseer 
Cason  was  succeeded  by  Overseer  C.  D.  Banks  August  1.  Quarter 
boat  No.  6  was  cordeled  upstream  and  reached  the  mouth  of  Kiamichi 
Biver,  Indian  Territory,  aoout  170  miles  above  Fulton,  Ark.,  August 
19.  From  August  20  to  December  24  the  party  worked  downstream 
to  Fulton. 

The  following  is  a  summary  of  the  work  performed  July  1  to  Decem- 
ber 24, 1904: 

Channel  snags  cut  and  destroyed 1, 418 

Shore  snags  cut 5, 842 

Leanine  troes  felled  and  cut  up 10, 077 

Wrack  heaps  destroyed 4 
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From  May  12  to  18,  1905,  quarter  boat  No,  6  was  towed  by  the 
U.  S.  snaR  boat  C.  W.  Howell  from  Hervey  Canal,  Louisiana,  to  Dav- 
enport, Tex.,  about  10  miles  below  the  mouth  of  Kiamichi  River,  as 
far  upstream  as  it  was  considered  safe  for  the  snag  boat  to  proceed  on 
the  existing  stage. 

The  snaff  boat  was  employed  above  Fulton  until  June  19,  1906,  and 
removed  the  following  obstructions  to  navigation: 

Snags  pulled 66 

Stumps  pulled 2 

Shore  snags  cut •. 1 

Leaning  trees  felled  and  cut  up 404 

From  May  19  to  June  20  quarter  boat  No,  6  was  cordeled  upstream 
from  Davenport  to  Pine  Blutf  Ferry,  Texas,  about  30  miles  above  the 
Kiamichi  River,  and  from  June  20  to  30  the  party  worked  back  down- 
stream 19  miles.  The  following  woft  was  performed  from  May  19  to 
June  30: 

Snags  pulled  and  destroyed 520 

Stumps  pulled  and'destroyed 18 

Shore  snags  cut 1, 473 

Jams  broken  up  and  destroyed 2 

Leaning  trees  felled  and  cut  up 11, 129 

Trees  girdled 65 

Square  yards  of  willows  and  brush  cut 1, 250 

Construction  of  two  light  quarter  boats  at  Denison  Landing,  Texas, 
was  commenced  by  Supt.  George  C.  Thomas  June  24,  and  a  third  boat 
was  commenced  June  28  at  Arthur  City,  Tex.,  for  use  of  additional 
parties  to  be  employed  in  July  above  Fulton,  Ark.,  to  Denison,  Tex. 

AT  SHREVEPORT,  LA. 

The  work  of  repairing  and  extending  an  old  dike  and  of  building 
two  new  dikes  at  this  locality,  under  modified  project  approved 
November  27, 1903  (see  Report  Chief  of  Engineers,  1904,  p.  2031),  was 
completed  December  17, 1904.  It  was  carried  on  under  the  local  direc- 
tion of  Asst.  Engineer  Walter  H.  Polk,  whose  report  is  appended, 
and  to  which  reference  is  invited. 

The  cost  of  this  work  was  as  follows: 

Amount  expended  in  fisciil  year — 

19()4 $669.22 

1905 5,947.14 

Total 6,616.36 

The  original  estimate  of  cost  was  $5,000.  An  additional  expenditure 
of  $2,600  was  authorized  September  0,  1904. 

Soundings  made  since  the  flood  stage  the  early  part  of  June  show  a 
considerable  fill  at  each  of  the  three  dikes,  except  at  end  of  Dike  No.  2, 
where  a  scour  has  taken  place.  A  cross  section  sounded  150  feet  above 
Dike  No.  1  shows  that  the  channel  has  shifted  to  the  opposite  side  of 
the  river.  Under  the  draw  span  of  the  Vicksburg,  Shreveport  and 
Pacific  Railway  bridge  the  bar  nad  scoured  extensively,  increasing  the 
depth  about  7  feet.  Indications  are  that  the  object  of  the  dikes,  to 
cause  the  low-water  channel  to  pass  through  the  draw  of  the  bridge, 
has  been  accomplished;  this  was  largely  contributed  to  by  the  rapid 
caving  back  of  the  point  on  the  east  bank  immediately  above. 
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ESTIMATES. 


The  amounts  expended  during  the  year  and  the  unexpended  balances 
July  1,  1905,  were  as  follows: 


Allotments. 


durimp  year. ,  j^y  ^  ^^ 


Genexal  improvement . 

Above  Pulton,  Ark 

At  Shreveport,  La 

At  Alexandria,  La 


124,984.72 
7,737.68 
6,947.14 


Total. 


38,669.54 


$127,964.46 

96,76123 

9,391 04 

15,000.00 


249.111.73 


The  river  and  harbor  act  approved  March  3,  1905,  required  the 
expenditure  of  $100,000  between  Fulton,  Ark.,  and  Denison,  Tex., 
and  authorized  the  expenditure  of  $15,000  for  improvement  of  the 
channel  at  Alexandria,  La.,  in  the  discretion  of  the  Secretary  of  War. 

The  unexpended  balances  are  to  be  applied  to  the'  purposes  desig- 
nated in  the  column  of  allotments,  and  it  is  believed  that  they  will  be 
suflBicient  for  two  years'  work.  For  this  reason  no  additional  estimate 
is  made  for  the  fiscal  year  ending  June  30,  1907. 

Money  statenient. 

July  1,  1904,  balance  unexpended $87,613.07 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .  200, 000. 00 
Amount  received  from  sales  of  condemned  property  and  from  overpay- 
ments in  fiscal  year  1904 0  16S.19 


June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $5,947.14 

For  maintenance  of  improvement 32,722.40 


287,781.28 


38,669.54 


July  1,  1905,  balance  unexpended 249,111.72 

July  1,  1905,  outstanding  liabilities 2,656.85 


July  1,  1905,  balance  available 246,454.87 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


May  23,  1828 $25,000.00 

March  2,  1831 187.50 

Julys,  1832 22,628.00 

June  28, 1834 50,000.00 

March  3,  1835 50,000.00 

Tnl,r9    ^9L^  /  40,800.00 

July  2,  1836 |  SoioOO.OO 

March  3,  1837 65,000.00 

April  20,  1838 70,000.00 


March  3,  1841 $75,000.00 

March  2,  1847 7,150.00 

August  30, 1852 100,000.00 

Total 535,765.50 

Amount  expended 532, 219. 90 

Amount   carried  to  surplus 

fund 3,545,00 


a  Eighty  cents  deposited  September  14,  1904,  account  of  overpayments  made  dur- 
ing preceding  fiscal  year. 
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The  appropriations  since  1872  have  been  as  follows: 
June  10, 1872 | 


March  3,  1873 

June  23,  1874 

March  3,  1875 

August  14,1876 

April  10,  1869« 

February  7,  1878 

June  18,  1878 < 

March  ^,  1879 


June  14, 1880. 


March  3,  1881 . 

August  2,  1882. 
Julys,  1884... 


$20,000 
150,000 
80,000 
50,000 
20,000 
35,000 
4,500 
6,000 
24,000 
25,000 
15,000 
22,500 
10,000 
25,000 
60,000 
10,000 
10,000 
10,000 
75,000 
75,000 


Augusts,  1886.. 
August  11,  1888 


$75,000 

7,000 

65,000 

35,000 

3,000 

100,000 

28,000 

2,000 

145,000 

3,500 

Augustl8,1894 1    ^^;g^ 

June  3, 1896 |    ^^'^ 

March  3,  1889 15o|oOO 

June  13, 1902 135,000 

March  3,  1905 200,000 

Total 1,932,000 


September  19,  1890 . 
July  13,  1892 


OOMHSRCIAL  STATISTICS. 


Navigation  of  Red  River  above  the  Atchafalaya  River,  Louisiana,  to  Fulton.  Ark., 
was  not  suffl)ended  during  the  year.  At  lowest  stages  New  Orleans  packets  aid  not 
run  above  Alexandria,  La. 

JMi  of  tteafnhoata  in  the  Red  River  trade  during  the  fiscal  year. 


Clan. 

a 

1 

a 

1 

Draft. 

Name. 

1 

1 

M 

Electm 

F.  Weyerhaiuer  *.. 

8  tern- 
wheel. 
....do.... 

272 
216 

Feet. 
170 

140 

86 
31 

6.2 
4.5 

Feet 
2.3 

8.0 

Feet. 
7.1 

4.6 

WlllDtLYlsbe 

H.M.(>urtCTd 

....do.... 
....do.... 

160 
97 

101 
166 

24 
28 

8.6 
6.0 

1.7 
L6 

2.2 
6.0 

noberto 

H.G.Brockinanfr.. 

....do.... 
....do.... 

75 

135 
91 

26 
22.6 

4.0 
8.8 

2.6 
2.0 

6.0 
3.0 

Geo.  L.  Baas 

Will  H.Wood 

....do.... 
....do-... 
....do.... 
....do.... 
....do.... 

53 
44 
55 
27 
17 

91 
72 

V..e 

3.8 
7.6 

L6 

8.5 

Annie  P             

1.0 
1.7 
2.0 

2  5 

KingflBher«» 

Advance  6  0 

75 
69 

16.1 
11.2 

2.6 
2.9 

2.1 
3.0 

BlueEa*?le 

Gamllne. 

14 

40 

12 

1.3 

2.5 

Lola 

8 



8 

Typo 

Launch  . 

28 

2.0 
4.5 

2.2 

ITin^  B«e 

6.5 

New    Orleans 
Shreveport,  La.  I       j 

Baton  Rouge  and  local  I    3  ' 

points.  '  .     I 

Not  reported i 

New    Orleann    and  i  28  I  690 
Shreveport. 

do !  11  I  188 

Baton  Rouge  and  local  I 

points.  I       I 

Boyce  and  local  points..  I  16  , 

Not  reported I....'.... 

DeniRon  and  Shreveport.*    1  i 

I  Pulton  and  local  points,  j I 

Shreveport    and    local      8  

points.  I 

Garland    and    local     40    380 
points.  I 

I  Barbre  and  L«ke  Land-    66   

I      iQg-  ' 

I  Shreveport    and    local      8  ,    80 
pointJi.  ' 

I  Simmesport  and   Lake 

Long.  1 


o  Allotment  made  August  27, 1877.  for  closing  Tones  Bayou.  6  Towboat. 

c  With  one  or  more  baiges.  a  Snnk  at  Alezaudrla  June  2.  e  sunk  at  Fulton  in  June. 
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Summary  of  commerce  reported. 


Articles. 

1904^. 

Articles. 

1904-6. 

Cotton 

Cotton  seed . 

1 

Ton$. 

3,050 

6, 168 

Provisions 

Grain 

Sand 

Miscellaneous 

Total 

Tbw. 

2,886 
856 

Live  stock  . . . 

88 

61,000 

Lumber 

Saw  logs 

266 

106  686 

5,969 

Staves 

:::::.:,     '  66 

174,870 

Estimated  value  $1,506,600. 

A  large  part  of  the  commerce  of  Ouachita  and  Black  rivers  passes  up  and  down 
lower  ifed.     During  the  fiscal  year  1904-6  this  aggregated  141,779  tons. 

April  24, 1905,  requests  were  sent  to  the  boards  of  trade  at  Shreveport  and  Alexan- 
dria, La.,  for  reliable  information  of  the  effect  of  the  project  upon  freight  rates.  No 
response  has  been  received  from  Shreveport,  but  the  following  letter  was  received 
from  the  Alexandria  Progressive  Union: 

AuBZANDRiA,  La.,  April  ^5y  1906. 
Capt.  G.  M.  Hoffman. 

Dear  Sir:  Your  favor  of  24th  instant,  relative  to  rates  to  and  from  Alexandria  by 
water  and  by  rail  has  been  referred  to  me. 

As  there  is  no  board  of  trade  in  Alexandria  and  the  Progressive  Union  has  no 
information  as  to  rates  in  question,  would  respectfully  suggest  that  you  take  the 
matter  up  with  W.  M.  Barrow^,  secretary  railroad  commission  of  Louisiana,  Baton 
Rouge,  I^. 
Mr.  Barrow  will  furnish  you  with  all  the  information  you  desire. 
Yours,  respectfully, 

H.  B.  Chase, 
Secretary  Alexandria  Progressive  Union. 

A  letter  from  the  secretary  of  the  railroad  commission  of  Louisiana  is  appended. 
The  questions  referred  to  were  interrogatories  upon  the  following  points,  viz: 

( 1 )  The  comparative  rates  by  water  and  by  rail  upon  staple  commodities  usually 
shipped  by  steiunboats,  such  as  cotton,  cotton  seed,  and  its  products,  staves,  lumber, 
live  stock,  provisions,  etc. 

(2)  The  rates  by  rail  for  the  same  classes  of  freight  shipped  from  and  to  inland 
towns  some  distance  away  from  the  river. 

(3)  Whether  railroad  rates  are  increased  when  navigation  is  suspended;  and,  if  so, 
a  comparative  statement  showing  the  increase  at  such  times. 

Railroad  Commission  of  Louisi^a, 

Baton  Rouge,  May  ;?,  1905. 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 
Dear  Sir:  We  are  sending  you  under  separate  cover  copy  of  our  report,  which 
contains  in  detail  information  as  to  rates  from  the  points  you  mention. 
Answering  your  questions  briefly: 

(1)  The  rates  from  Alexandria,  Shreveport,  and  Monroe  on  all  commodities  are 
lower  than  from  intermediate  points.  Boat  and  rail  rates  are  the  same,  which  is 
generally  the  case  at  water  competition  points. 

(2)  Rates  from  intermediate  points  not  on  navigable  streams  are  higher  than  rates 
from  water  comp^etitive  points. 

(3)  When  navigation  is  suspended  on  Red  River  during  certain  seasons  of  the  year, 
the  river  rates  are  higher  than  when  this  river  is  navigable.  There  is  no  other  place 
in  the  State  where  this  condition  exists  that  I  know  of. 

If  the  rates  themselves  will  be  of  service,  I  will  have  them  made. 
Respectfully, 

W.  M.  Barrow,  Secretary. 

From  the  statement  of  Hon.  Allison  Ma^field,  member  of  the  Texas  railroad  com- 
mission (published  in  the  report  of  the  Chief  of  Engineers,  1901,  p.  2086),  it  appears 
that  the  inland  cities  of  Marshcdl  and  Texarkana,  Tex.,  are,  to  a  certain  d^ree, 
benefited  by  the  water  competition  at  Shreveport,  La. 
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REPOBT  OF   MR.  H.  M.  MARSHALL,  AfiBIBTANT  BNGINBEB. 

Monroe,  La.,  June  SO ^  1905. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  general  improve- 
ment of  Red  River,  Louisiana,  Arkansas,  Texas,  and  Indian  Territory,  during  the 
fiscal  year  ending  June  30,  1905. 

At  the  beginnmg  of  the  fiscal  year  the  U.  S.  snag  boat  C.  1^.  HoweU^  Robert 
Elflein,  master,  was  in  dry  dock  at  New  Orleans,  La.,  undergoing  repairs.  The  hull 
was  painted  outside  with  two  coats  of  red  lead  and  oil  by  the  dock  crew,  and  the 
ruddiers  were  altered  and  repaired  by  the  boat's  crew.  She  was  let  out  of  dock  July 
2,  1904,  and  painted  in  the  nold  and  outside  the  cabin  by  the  crew.  After  a  pretty 
thorough  overhauling  she  started  for  Red  River  July  28,  and  on  Auj^ist  1,  soon  after 
entering  that  river,  it  was  discovered  that  the  crown  sheet  of  the  boiler  was  blistered. 
The  boat  worked  over  the  river  hurried Iv  and  arrived  at  Shreveport  August  9,  where 
repaiiB  were  immediately  begun  on  the  boiler,  and  finished  August  16. 

August  19  to  December  10  the  boat  worked  downstream  from  Shreveport  to  mouth 
of  Black  River.  December  15  the  boat  made  a  trip  to  Simmesport  and  thence  to 
Melville,  La.,  on  Atchafalaya,  with  Captains  Mclndoe  and  Hoffman  on  board. 

Work  then  was  carried  up^^tream  from  the  mouth  to  Shreveport,  going  above  the 
bridge  at  that  place  February  4,  1905,  the  smokestacks  being  lowered  to  get  under 
the  nxed  span  where  the  channel  was  at  that  time.  January  4  and  5  had  been 
spent  at  Alexandria,  making  repairs  to  the  capstan  barrels,  and  January  20  and  21 
were  occupied  going  from  Campti  to  Colfax,  La.,  on  an  inspection  trip  made  by  the 
district  officer. 

February  23,  1905,  while  approaching  the  bridge  at  Shreveport,  the  smokestacks 
were  hung  on  the  telephone  wires  across  the  river  and  pulled  down.  February  24 
to  26  were  occupied  making  an  inspection  trip  between  Snreveport  and  Alban  Canal 
No.  2  with  the  district  officer  on  boiard,  and  March  24  and  25  in  like  manner  between 
Fulton,  Ark.,  and  Shreveport,  La. 

Except  when  occupied,  as  stated,  on  the  inspections  the  boat  worked  between 
Shreveport  and  Fulton  until  laid  up  at  the  former  place  for  repairs  March  26,  1905. 

New  shears  were  built,  and  new  gears,  spindle,  and  iron  barrels  were  put  in  the 
capstans. 

May  11,  1905,  the  Hon^U  left  Shreveport  for  the  upper  Red  River,  and  from  the 
12th  to  the  18th  was  engaged  towing  U.  S.  quarter  boat  No,  6  from  Elmer  Bayou  to 
Davenport,  Tex.  The  remainder  of  the  fiscal  year  was  spent  in  work  above  Fulton, 
Ark.,  except  from  May  29  to  June  14,  when  the  river  was  too  high  for  operations, 
and  the  boat  was  laid  up  at  Fulton;  and  from  June  20  to  30,  when  work  below 
Fulton  was  resumed. 

During  the  high  water,  which  reached  a  very  high  stage  above  Shreveport,  much 
caving  is  reported  to  have  taken  place  along  the  banks,  and  a  cut-off  was  made  at 
Peace  Point,  La. 

At  the  beginning  of  the  year  the  chopping  party  under  Overseer  J.  B.  Cason  was 
at  McCowen,  Tex.,  67  miles  below  mouth  of  Kiamichi.  After  the  boat  had  been 
cordelled  to  the  mouth  of  that  river,  work  was  carried  on  downstream  to  Elmer  Bayou, 
Louisiana.  On  August  1,  1904,  Overseer  C.  D.  Banks  was  placed  in  charge,  Overseer 
Cason  having  asked  to  be  given  indefinite  furlough.  After  being  towed  by  the  Howell 
to  Davenport,  Tex.,  the  bSit  worked  up  the  river  to  Pine  Bluff,  about  30  miles  above 
Kiamichi.  During  June  it  was  under  temporary  charge  of  R.  H.  Armistead,  and  at 
the  end  of  the  year  had  worked  back  down  to  mouth  of  Kiamichi. 

Mr.  Geo.  C.  Thomas  was  made  superintendent  on  upper  Red  River  May  21,  1905, 
and  has  the  lumber  and  material  delivered  for  the  construction  of  two  quarter  boats 
at  Denison,  and  one  at  Arthur  City,  Tex. 

The  highest  and  lowest  stages  reached  were  as  follows: 


Station. 


Highest  reading.  Lowest  reading. 


Date.         ,  Feet.  Date.         '  Feet. 

I I I 


Range. 


Arthur  City,  Tex. a. 
Fulton,  ATk.b 


1906. 

MaySl '    25.0 

Junel-» ■    31.6 


Shreveport,  La.b., 
Alexandria,  La.  b. . 


June9 

June  16,17.... 


88.6 
85.66  I 


1906.  I 

Jan.a-10 1  4.2 

Jan.4-7 4.3 

1904. 

Dec.22,28 -L8 

Dec.22-25 -1.7 


20.8 
27.2 


86.4 

87.26 


a  Weather  Bureau.  b  Miflsinippi  River  Commlflsion. 
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SHREVKPORT  HAABOB. 

Work  at  Shreveport  Harbor  was  carried  on  under  the  immediate  saperviaion  of 
Assistant  Engineer  W.  H.  Polk,  to  whose  report  reference  is  made  for  the  details  of 
construction  and  to  the  profiles  therewith  for  changes  in  depth.  The  work  done  and 
the  change  which  has  taken  place  on  the  point  above  the  town  seem  to  warrant  the 
belief  that  caving  along  the  city  front  above  the  bridge  will  cease.  The  channel  has 
been  restored  to  the  east  bank  and  is  now  under  the  draw  span  of  the  Vicksburg, 
Shreveport  and  Pacific  Railway  bridge. 

very  respectfully,  your  obedient  servant; 

H.  M.  Marshall, 

Astitlant  Engineer, 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 


REPORT  OF  MR.    W.    H.    POLK,    ASSISTANT  ENOINEBR. 

Shreveport,  La.,  July  1,  1906. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  improving  channel 
at  Shreveport,  La.,  during  the  fiscal  year  ending  June  30,  1905: 

Up  to  the  beginning  of  the  fiscal  year  92  feet  of  dike  had  been  completed;  32  piles 
had  been  driven  in  each  of  Dikes  1  and  2,  and  45  piles  in  Dike  3,  callcKi  for  in  project 
approved  November  27,  1903. 

On  July  6,  the  river  having  reached  a  suitable  stage,  work  was  resumed  at  Dike 
1,  the  upper  of  the  three  dikes.  As  the  work  progressed  and  the  river  receded  the 
pile  driver  was  shifted  from  dike  to  dike,  completing  as  much  at  a  time  as  the  height 
of  the  river  would  permit.  After  completing  the  river  end  of  Dike  3  the  pile  driver 
was  shifted  to  the  bank  and  the  shore  ends  of  the  three  dikes  completed.  On  Octo- 
ber 5  work  was  suspended  awaiting  a  more  favorable  stage  to  complete  the  river  end 
of  Dikes  1  and  2.    Work  was  resumed  November  8  and  dikes  completed  December  15. 

Three  hundred  and  twelve  piles  were  driven  in  Dike  1,  completing  110  linear  feet 
of  dike. 

Two  hundred  and  eighty-three  piles  were  driven  in  Dike  2,  completing  150  linear 
feet  of  dike. 

Seven  hundred  and  eighty  piles  were  driven  in  Dike  3,  completing  423  linear  feet 
of  dike. 

Cost  of  dikes. 

Files  and  hardware $2,313.43 

Payrolls 2,314.26 

Hire  and  transportation  of  pile  driver 1, 703. 58 

Fuel,  ice,  and  subsistence  supplies 222. 64 

Mileage  and  traveling  expenses 62. 46 

Total 6,616.36 

Each  dike,  as  completed,  consists  of  a  double  row  of  piling  so  driven  that  the 
openings  between  piles  of  first  row  are  partly  closed  bv  piles  of  second  row,  making 
a  partially  permeaole  dike.  The  dikes  are  about  300  !eet  apart  along  the  bank  line 
and  point  downstream  at  an  angle  of  about  40°. 

Soundings  taken  since  the  recent  high  water  show  a  considerable  fill  at  each  of 
the  three  dikes,  except  at  the  end  of  Dike  2,  where  a  scour  has  taken  place.  A.  cross 
section  sounded  150  feet  above  Dike  1  shows  that  the  channel  has  shifted  from  the 
dike  side  to  the  opposite  side  of  the  river.  At  the  Vicksburg,  Shreveport  and 
Pacific  Railway  briage  a  scour  has  taken  place  the  entire  width  of  cross  section. 
Very  respectfully,  your  obedient  servant, 

Walter  H.  Polk, 
Assistant  Engineer. 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers, 
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V2. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

No  work  was  done  or  expenditure  made  during  the  year. 

The  river  and  harbor  act  approved  March  3.  1905,  provided  that 
(1)  ^'the  available  balance  on  hand  may,  in  the  aiscretion  of  the  Sec- 
retary of  War,  be  expended  in  cleaning  and  clearing  the  bayou  and 
lakes  between  Jefferson,  Texas,  and  Mooringsport,  Louisiana,"  (2) ' '  and 
the  Secretary  of  War  is  authorized  and  directed  to  survey  Cypress 
Bayou  and  tne  channels  connecting  Shreveport,  Louisiana,  with  Jef- 
ferson, Texas,  including  an  examination  of  tne  falls  near  Little  Pass.'' 
(Section  1  of  the  act  requires  that  the  expenses  of  the  survey  shall  be 
paid  from  the  appropriation  made  for  the  improvement.) 

The  first  provision  being  discretionarv  ana  the  second  mandatory, 
with  the  approval  of  the  Secretary  of  War,  dated  April  7,  1906,  the 
survey  is  to  be  made,  and  the  work  of  cleaning  and  clearing  the  bayou 
and  lakes  will  be  deferred  until  after  its  completion,  as  the  available 
balance  may  not  be  sufficient  for  both  purposes. 

The  survey  will  be  commenced  as  soon  as  the  conditions  are  favor- 
able for  such  work,  probably  in  July  or  August  of  this  year. 

Money  statement, 

July  1, 1904,  balance  unexpended 13,202.66 

July  1, 1905,  balance  unexpended 3, 202. 66 

The  appropriations  for  Cypress  Bayou  and  the  lakes  have  been  as 
follows: 


Bv  act  of — 

JunelO,1872 ...$10,000.00 

March  3,1873 50,000.00 

August  14, 1876 13, 000. 00 

June  18, 1878 15,000.00 

March  3, 1879 6,000.00 

Aoguat  5, 1886 18, 000. 00 

August  11,  1888  (allotted 

from  appropriation  for 

Red  River) 5,000.00 

September  19,  1890  (for 

survey) 10,000.00 


By  act  of — 

July  13,  1892  (for  sur- 
vey)      $2,000.00 

July  13,  1892  (allotted 
from  appropriation  for 
Red  River) 1,701.33 

August  18, 1894 10,000.00 

June  3, 1896 5,000.00 


Total 146,701.33 


COMMERCIAL  STATISTICS. 


Cypress  Bayou  between  Jefferson  and  the  lakes  was  reported  navigable  all  the  year 
for  light-draft  boats.     Only  during  June  could  a  boat  ascend  from  Shreveport,  La. 

Lid  of  boats  engaged  in  the  trade  during  the  fiscal  year. 


Name. 

Class. 

i 

1 

a 

i 

i 

Dn 

a 

ift. 

1 

Between— 

i 

1 

NymaMay .... 

Stern-wheel . . 
Gasoline 

71 

81  2 

Fed. 
18 

Feel. 
4 

Feet. 
2 

1 

Feel. 
3 

1.9 

Jefferson    and    local 

points. 
do 

14 

6 

176 
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Summary  of  commerce  reported. 


Articles. 

1904-.^ 

Cotton 

Dmu. 
70 

Ck)tton8ee<l 

2!« 

Grain 

s 

Miscellaneous 

6.544 

Total 

5,897 

EatbnfLted  value,  $32,820. 


V3. 


IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS   AND 

LOUISIANA. 

GENERAL  IMPROVEMENT. 

Snagging  operations  for  the  maintenance  and  general  improvement 
of  navigation  were  not  resumed  during  the  year,  the  snag  boat  O.  G. 
Wagner  being  unfit  for  service. 

Proper  care  was  taken  of  the  plant  laid  up  at  Monroe,  La.,  and 
after  approval  of  the  project  for  expenditure  of  the  appropriation 
made  by  river  and  harbor  act  of  March  3,  1906,  plans  for  rebuilding 
the  Wagner  were  commenced. 

In  May,  1905,  U.  S.  quarter  boat  No.  3  was  towed  from  Monroe, 
La.,  to  Camden,  Ark.,  for  use  during  the  approaching  low-water  sea- 
son of  a  party,  equipped  with  tools,  tackle,  explosives,  etc.,  which  will 
work  downstream  and  remove  leaning  timber,  tree  slides,  etc.,  and 
obstructions  in  the  channel.  It  is  proposed  also  to  use  the  small 
snag  boat  Thos.  B,  Florence  for  the  removal  of  obstructions  to  navi- 
gation below  Monroe,  La. 

COMPLETION  OF  SURVEY  FOR  LOCKS  AND  DAMS. 

When  not  engaged  upon  other  work,  the  draftsman  at  this  office 
continued  the  map  sheets,  scale  1:10,000  upon  heavy  drawing  paper. 
At  close  of  the  year  42  of  the  48  sheets  of  the  main  line  were  com- 
pleted in  ink,  except  titles  and  scales. 

Gauge  readings  at  Camden,  Ark.,  Riverton,  La.,  and  Black  River 

station,  opposite  Jonesville,  La.,  were  continued  during  the  year.    The 

,  readings  at  Riverton  and  Black  River  were  discontinued  June  30, 1905. 

LOCKS  AND  DAMS  NOS.  4  AND   6. 

The  work  of  building  these  two  locks  and  dams  by  contract  was 
advertised  three  times.  (See  Report  Chief  of  Engineers,  1904,  pp. 
2039  and  2040.) 

The  bids  invited  by  the  last  advertisement,  June  18,  1904,  were 
opened  August  17,  1904,  and  but  two  complete  bids  were  received. 
Tne  aggregate  of  the  lowest  bid — that  of  the  Chicago  Engineering  and 
Constructing  Company — based  upon  the  estimated  quantities  of  work 
to  be  performed,  was  as  follows: 

For  building  Lock  and  Dam  No.  4 1226,873.96 

For  building  Lock  and  Dam  No.  6 201,264.00 

Total 428,137.96 
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The  amount  of  this  bid,  added  to  the  estimate  for  administration, 
inspection,  and  contingencies,  indicated  that  the  cost  of  the  work  would 
be  $40,312  in  excess  of  the  amount  authorized  for  completion,  due 
chiefly  to  the  prices  for  concrete,  which  were  25  per  cent  hijjher  at 
Lock  4  and  33^  per  cent  higher  at  Lock  6  than  were  anticipated  when 
the  original  estimates  were  prepared  in  1902. 

Under  authority  of  section  2  of  the  emergency  river  and  harbor  act 
of  April  28,  1904,  and  with  approval  of  the  Secretary  of  War,  a  con- 
tract was  entered  into  September  7,  1904,  with  the  Cnicago  Engineer- 
ing and  Constructing  Company  to  build  LDck  and  Dam  No.  6  complete, 
and  to  build  Lock  and  Dam  No.  4,  with  exception  of  the  following 
items: 

Lock  keeper's  dwelling $4,800.00 

Maneuvering?  boat 3, 500. 00 

Winches,  four,  at$125 500.00 

Backfill  and  embankment,  5,500  cubic  yards,  at  60  cents 3, 300. 00 

Concrete  paving,  3,140  square  yards,  at  $2 6, 280. 00 

Needles,  28,566  feet  B.  M.,  at  $60  per  1,000  feet 1,713.96 

Structural  steel  (gates  and  parts  of  movable  dams),  193,000  poundn,  at 
lOi  cents 20,265.00 

Total  cost,  at  prices  bid,  of  work  omitted  from  contract 40, 358. 96 

The  river  and  harbor  act  of  March  3,  1905,  authorized  continuing 
contracts,  to  complete  the  two  locks  and  dams,  at  a  cost  not  to  exceea 
$40,312,  to  be  paid  for  as  appropriations  may  be  made,  and,  under  this 
provision,  a  supplementary  contract  was  entered  into  April  24,  1905, 
with  the  Chicago  Engineering  and  Constructing  Companv  covering 
the  items  specified  above,  at  I^ck  and  Dam  No.  4,  omitted  from  the 
original  contract. 

The  contractors  commenced  construction  work  October  28, 1904,  but 
a  rise  of  the  river  caused  a  suspension  of  operations  at  Lock  No.  4 
December  24,  and  the  work  of  building  a  mound  for  the  lock  keeper's 
dwelling  at  Lock  No.  6  was  stopped  by  the  same  cause  Januarv6, 1905. 
Continued  high  stages  to  June  30  prevented  further  work  of  building, 
but  during  the  interval  the  contractors  were  actively  engaged  in  pro- 
curing and  assembling  plant,  building  quarters,  shops,  barges,  etc.,  and 
delivering  material,  so  as  to  expedite  operations  during  the  season  of 
low  water. 

The  work  performed  and  payments  made  under  the  contract  have 
been  as  follows: 

Lock  and  Dam  No.  4- 

Foundation  piles  (driven),  6,684  linear  feet,  at  26  cents $1, 671. 00 

Foundation  piles  (delivered,  but  not  driven),  30,000  linear  feet,  at  10  cents.    3, 000. 00 

Ix>ck  and  Dam  No,  6. 

Clearing  and  grubbing  1.2287  acres,  at  $200 245.74 

Embankment  (for  mound ) ,  11,674  cubic  yards,  at  60  cents 7, 004. 40 

Total  cost 11,921.14 

Ten  per  cent  retained 1, 192. 1 1 

Amount  paid  contractors 10, 729. 03 

After  careful  study  a  special  report  was  submitted  February  3, 1906, 
recommending  certain  changes  oi  design  of  the  two  locks  and  dams  to 
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better  meet  the  conditions  at  the  localities  and  to  more  certainly  insure 
the  stability  of  the  structures,  viz: 

(1)  To  provide  aprons  for  full  length  of  the  dams  with  riprap  so  dis- 
posed as  to  counteract  and  limit  the  scour  and  to  underdrain  the  dams 
to  prevent  excessive  upward  pressure  through  leakage  from  the  upper 
pools. 

(2)  To  place  the  locations  of  the  locks  downstream  from  the  dams 
so  as  to  lessen  the  probability  of  underflow  and  upward  pressure 
developing  under  the  floors  of  the  lock  chambers  and  walls;  to  change 
the  methc^  of  filling  and  emptying  the  locks,  and  to  arch  the  floor  of 
the  lock  chambers. 

These  changes  were  recommended  for  approval  by  the  division 
engineer  and  were  authorized  by  the  Chief  of  Engineers,  if  their  adop- 
tion could  be  covered  by  a  supplementary  contract  without  increasing 
the  cost  of  the  work. 

Modified  plans  were  prepared,  and,  after  determining  that  they  could 
be  adopted  without  increasing  the  cost  of  the  work,  a  proposed  form 
of  second  supplementary  contract  with  the  Chicago  Engineering  and 
Constinicting  Conapany  was  submitted,  through  the  division  engineer, 
June  21,  1905.  Under  date  of  July  3,  1905,  the  Chief  of  Engineers 
authorized  the  execution  of  this  supplementary  contract,  subject  to  the 
approval  of  the  Secretary  of  War. 

Keference  is  invited  to  the  appended  report  of  Mr.  T.  C.  Thomas, 
assistant  engineer. 

ESTIMATES. 

The  amounts  expended  during  the  year  and  the  unexpended  balances 
July  1,  1906,  were  as  follows: 


Allotment 


Expended 
dunng  year. 


Balance  un> 
expended 
July  1, 19()& 


Maintenance  of  improvement 

Dredging  at  Catahoula  shoals 

Rebuilding  snag  boat  O.  G.  Wagner . 

Completion  of  survey 

Locks  and  Dams  Noe.  4  and  6 


$3,813.01 


1.549.65 
17. 006.  S3 


Total. 


22,368.99 


«20,74S.25 

10,000.00 

50,000.00 

608.70 

306,973.66 


S88.325.61 


These  balances  are  to  be  applied  to  the  purposes  designated  above 
in  the  column  of  allotments. 

The  following  additional  amounts  can  be  expended  profitably  dur- 
ing the  fiscal  year  ending  June  30,  1907: 

Completing  Locks  and  Dams  Nos.  4  and  6,  being  balance  pledged  by  river 
and  harbor  acts  -of  1902  and  1905,  under  continuing  contract  (contract 
expires  December  31,  1906) $132,266 

Maintenance  of  improvement  for  one  year  by  snagging  work 20, 000 

Total 152,266 
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Money  statement, 

July  1,  1904,  balance  unexpended 1318,677.10 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1906.  80, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 12, 000. 00 

Amount  received  from  sales  of  property 17. 50 

410,694.60 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $17, 006. 33 

For  completion  of  survey _' 1 ,  549. 65 

For  maintenance  of  improvement 3, 813. 01 

22, 368. 99 

July  1,  1905,  balance  unexpended 388,325.61 

July  1,  1905,  outstanding  liabilities 1,219.81 

July  1,  1905,  balance  available 387,105.80 

July  1,  1905,  amount  covered  by  uncompleted  contracts 416, 216. 82 

Amount  (estimated)  required  for  completion  of  existing  project 1, 696, 888. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  baumce  unexpended  July  1,  1905: 

For  works  of  improvement 132,266.00 

For  maintenance  of  improvement 20, 000. 00 

152, 266. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7.  of  the  river  and  harbor  act  of  1899. 

The  appropriations  have  been  as  follows: 

By  act  of — 

September  19,  1890 $15, 000 

July  13,  1892 40,000 

August  18,  1894 50,000 

June3,  1896 70,000 

March  3,  1899 110,000 

June  13,  1902 31,500 

June  13,  1902 80,000 

March  3,  1903 250,000 

March  3,  1905  (river  and 

harboract) 80,000 

March  3, 1905  (sundry  civil 

act) 12,000 

Total 1,066,000 


ABOTRACT  OF  CONTRACT  IN   FORCE. 

Name  of  contractor:  Chicago  Engineering  and  Constructing  Company. 

Character  of  work:  Construction  of  Locks  and  Dams  Nos.  4  and  6,  Ouachita  River, 
Louisiana  and  Arkansas. 

Date  of  original  contract:  *  September  7,  1904.  Supplementary  contract  dated 
April  24,  1905. 

Date  of  approval  of  original  contract:  September  26,  1904. 

Supplementary  contract  approved:  June  14,  1905. 

Date  of  banning  work:  October  28,  1904. 

Date  contract  expires:  December  31,  1906. 


By  act  of— 

By 

March  3,  1871 

...      125,000 

March  3,  1871 

26,000 

*     June  10,  1872 

60,000 

June  10,  1872 

...        40,000 

March  3,  1873 

...        60,000 

August  14,  1876 

...        12,000 

June  18,  1878 

10,000 

March  3,  1879 

10,000 

June  14,  1880 

8,000  1 

March  3,  1881 

12,000  1 

August  2,  1882 

12,000  1 

July  5,  1884 

15,000  1 

August  5,  1886 

17,500 

August  11,  1888 

20,000' 
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Details  arid  prices. 


Classiilcation. 


Lock  keeper's  dwellings number. 

ManeuverlDK  boats do. . . 

Valves  for  20-inch  pipe do. . . 

Winches do. . . 

Clearing  and  grubbing acres. 

Excavated  material cubic  yards. 

Portland  cement  concrete do. . . 

Gravel  filling do. . . 

Backfill  and  embankment do. . . 

Concrete  paving square  yards. 

Miter  sills,  posts,  etc.  (oak) feetB.M. 

Framed  timber do. . . 

Needles do . . . 

Sheet  piling linear  feet. 

Foundation  piles  (driven ) do. . . 

Drain  pipe.  4-inch  unglazed  tile do. . . 

Cast-iron  pipe,  20  inches  in  diameter do. . . 

Structural  steel pounds. 

Cast  iron do. . . 

Bolts,  special  iron.s,  etc do... 

Sprocket  chain do. . . 

Chain do... 

Steel  bars  ( I  in  ch ) do . . . 


Approximate 
quantities. 

Unit  I 
No.  4. 

>ricefl. 

No.  4. 

No.  6. 

1 

No.  6. 

1 

$4,800.00 

$4,800.00 

1 

1 

3,50J.OO 

3,600.00 

8 

8 

200.00 

200.00 

4 

4 

125.00 

126.00 

i 

IJ 

200.00 

200.00 

16,500 

18,000 

.76 

.76 

14,700 

12,800 

7.60 

8.00 

1,000 

1,000 

1.60 

1.60 

5,600 

7,900 

.60 

.60 

3,140 

1.670 

2.00 

2.00 

6,100 

6,100 

a50.00 

a60.00 

16, 100 

16, 100 

a80.00 

aSO.OO 

28,566 

20,200 

a60.00 

a60.00 

39,500 

29,800 

.66 

.66 

59.600 

31,400 

.26 

.90 

500 

600 

.20 

.20 

250 

250 

6.60 

6.60 

.     285,000 

250,000 

.10* 

.104 

64,900 

51,000 

.08* 

.06* 

9,000 

9,000 

.08 

.08 

2.700 

2,700 

.06 

.08 

2,300 

2,000 

.08* 

.as* 

22.400 

18,800 

.06 

.06 

a  Per  1,000  ffect  B.  M. 


COMMERCIAL  STATISTICS. 


During  the  fiscal  year  1905  Ouachita  and  Black  rivers  were  reported  navigable  for 
New  Orleans  packets  to  Camden,  Ark.,  from  Januarv  1  to  June  30.  At  lowest  stages 
New  Orleans  boats  could  not  ascend  above  Harrisonburg,  La. 

List  of  boats  engaged  in  Oie  trad^  during  the  fiscal  year. 


Name. 


Little  Ruf us 

Bob  Blanks 

F.  Weyerhausera . . 

Columbia  b 

Control 


Roberta 

Vernie  Swain. 


Frank  B.Hayne... 

J.W.Swayze 

H.  C.  Brockman  a 

Ike 

Lilliea 

May  Fisher 

Handy  

Welcome 

Dixieland 

Wamba 


Stern- 
wheel. 
...do.... 


.do. 


...do.... 
...do.... 


.do.... 
.do.... 


....do.... 

....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 


Gasoline. 


Fed. 
131.0 


p. 


Draft. 


Feet. 
29.6 


176.0 

35.0  . 

140.0 

31.0 

170.0 
118.5 

29.0 
27.4 

135.0 

26.0 

Feet.    Feet.    Feet. 
5.0      2.0      5.0 

6.0 

4.5 


4.0 
4.6 


130.4 


86  110.0 

75  91.0 

66  57.7 

61  120.0 


27.0       4.0 


92.0 
110.0 


21.0 
22.6 
18.2 
26.0 
18.8 
22.0 


3.7 
3.8 
2.6 
3.5 
4.0 
3.0 


3.0 
3.0 
2.0 


7.0 
4.6 
5.0 


2.5 
1.2 


6.0 
6.0 


Between— 


2.0 

6.0 

2.4 

4.0 

2.0 

3.0 

1.9 

1.9 

2.0 

4.0 

2.0 

2.0 

2.0 

5.0 

1.0 

2.0 

2.1 

2.9 

8.6 

4.0 

Natchez,   Hiss.,    and     52 

local  Doints. 
New     Orleans    and     24 

Monroe. 
Jonesville  and   New      1 

Orleans. 

Not  reported 

New     Orleans    and 

Camden. 
New  Orleans  and  local 

points. 
Natchez,    Miss.,   and 

local  points. 
New    Orleans    and 

Camden. 
New     Orleans    and 
^    Harrisonburg. 
Jonesville  and  local 

points. 
Jonesville  and  New 

Orleans. 
Camden  and  mouth 

of  Little  Missouri. 
Torras     and    local 

points. 
Natchez  and   mouth 

of  Saline  River. 
Monroe   and    local 

points. 
Monroe  and  Ouachita 

aty. 

Monroe  and    local 

points. 
Not  reported 


2,407 


7 

48 
75 

0 


276 


103 


a  Towboat. 


b  Destroyed  by  lire  at  New  Orleans  Feb.  3. 
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Summary  of  commerce  reported. 


Articles.  I   1904-5.    ||  Articles. 

__ 


Tims.    I, 

Cotton ll,ffl»  1  Provisioiis 

Cottonseed 9,849  !  Grain 

Livestock I  536  '  Miscellaneous. 

Lumber 8,200  ' 

Sawlogs 93.596              Total. 

Staves ,  10,734 


1904-6. 


Tcm». 
2,482 
4.906 
5,881 


141,779 


Estimated  value.  13,243,200. 

The  following  letters  were  received  in  response  to  a  circular  reqaeet  made  April  24, 
1905,  for  reliable  information  of  the  effect  of  the  project  upon  freight  rates,  especially 
upon  the  following  {)oint6,  viz: 

(1)  The  comparative  rates  by  water  and  by  rail  upon  staple  commodities  usually 
shipped  by  steamboats,  such  as  cotton,  cotton  seed  and  its  products,  staves,  lumber, 
live  stock,  provisions,  etc. 

(2)  The  rates  by  rail  for  the  same  classes  of  freight  shipped  from  and  to  inland 
towns  some  distance  away  from  the  river. 

(3)  Whether  railroad  rates  are  increased  when  navigation  is  suspended;  and,  if  so, 
a  comparative  statement  showing  the  increase  at  such  times. 

MoNBOB  Pboobessive  Lbagub, 

Monroe y  La.,  April  S8,  1905. 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 

My  Deab  Sir:  Referring  to  your  favor  of  April  24,  we  beg  to  hand  you  herewith 
a  statement  showing  the  rate  situation  to  competitive  points  on  the  Ouachita  River 
with  the  rail  lines,  and  also  to  noncompetitive  points  about  the  same  distance  on  the 
rail  lines. 

The  territory  in  northern  Ouachita  waters  has  only  recently  been  opened  to  rail- 
way traffic,  and  the  rail  lines  as  yet  have  not  met  the  water  rates.  They  will  no 
doubt  do  so  at  an  early  date. 

We  would  call  your  special  attention  to  rate  on  cotton  from  Monroe  to  New  Orleans 
during  navigation;  also  the  rate  when  navigation  closes,  in  the  Ouachita  River.  You 
will  note  that  there  is  a  difference  of  50  cents  per  bale. 

We  have  compiled  these  statements  showing  a  few  of  the  leading  commodities. 

We  would  suggest  that  you  write  Mr.  M.  E.  Fahy,  No.  620  Commercial  place,  New 
Orleans,  La.,  and  ask  him  to  send  you  a  statement  showing  the  rates  applying  by 
boats  and  rail  from  New  Orleans  to  Camden,  Ark.  This  will  make  a  very  nne  show- 
ing for  the  necessity  of  keeping  the  Ouachita  River  open  all  the  year  round  for 
navigation. 

We  are  satisfied  that  there  is  not  a  man  in  the  Ouachita  Valley  but  what  fully 
appreciates  the  necessity  of  the  placing  of  locks  and  dams  in  the  Ouachita  River  so 
that  it  will  be  open  to  navigation  all  the  year  round;  and  there  is  no  question  about 
a  matter  of  this  kind  having  a  direct  effect  upon  the  rates,  especially  to  competitive 
territory. 

We  nnd  that  it  is  a  hard  matter  to  compare  railroad  rates  with  steamboat  rates, 
for  the  reason  that  they  are  compiled  entirely  different,  one  bein^  made  up  on  the 
per  hundredweight  ba^is  and  the  other  being  made  up  almost  entirely  so  much  per 
package.  However,  the  figures  that  we  have  given  you  in  the  inclosed  statements  are 
absolutely  correct,  and  can  be  verified  by  referring  to  the  tariffs  on  file  in  the  offices 
of  the  different  rail  and  boat  lines. 

We  believe  that  these  figures  will  cover  the  situation  in  the  territory  around 
Monroe  and  show  the  conditions  absolutely  impartial. 

If  you  desire  any  further  information,  or  if,  in  your  opinion,  these  statistics  can 
he  compiled  in  better  form,  we  shall  be  pleased  for  you  to  advise  us,  and  we  will  try 
and  make  up  such  statements  as  you  desire,  or  which,  in  your  opinion,  will  have 
the  best  effect,  as  we  are  very  anxious  to  see  the  good  work  go  forward  as  rapidly  as 
possible  in  the  Ouachita  River,  so  that  it  will  be  but  a  few  years  before  we  will  have 
navi^tion  the  year  round. 

With  kindest  regards  we  remain, 

Yours  truly,  H.  D.  Apgar, 

Secretary  Monroe  Progressive  League. 
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Comparison  of  freight  rates. 


Articles. 


Boat  lines.  Mon- 
roe to  Colum- 
bia, La.  TarifF, 
Parker  Line,  no 
nnmber.  Dis- 
tance by  river, 
75  miles. 


St  Lonis,  Iron 
Moontain  and 
Southern  Rail- 
way. Monroe  to 
C61umbia,  La. 
Tari£F,462S.  Dis- 
tance by  rail,  29 
miles. 


Tinware 

Coal  oil 

Dry  goodH 

Bacon 

Flour 

Meal 

Grain 

Groceries 

Salt -•. 

Canned  goods 

Lumber 

Sugar  and  molasses 

Rice 

Fertilizer '. 

Apples  and  vegetables 

Agricultural  implements 

RATES  TO  MONROK. 

Cotton,  per  bale : 

Cotton  seed,  per  hundredweight 


Rate  per  cwt. 

to.  25 
.17 
.25 
.10 
.10 
.10 
.10 
.26 
.10 
.10 
.12* 
.10 
.10 
.12* 
.  .10 
.20 


.50  I 
.10 


BaUper 


to.  27 
.20 
.27 
.10 
.10 
.10 
.10 
.27 
.10 
.13 
.06 
.10 
.10 
.15 
.10 
.20 


.65 
.05* 


Above  rates  made  by  boats,  and  roil  line  met  the  competition. 

[No  water  competition.] 


Articles. 


Tinware 

Coal  oil 

Dry  goods 

Bacon 

Flour 

Meal 

Grain , 

Groceries 

Salt 

Canned  goods 

Lumber 

Sugar  and  molasses 

Rice 

Fertilizer , 

Apples  and  vegetables 

Agricultural  implements 

RATES  TO  MONROE. 

Cotton,  per  bale 

Cottonseed 


Vicksburg. 
Shreveport  and 
Pacific  Railway. 
Monroe  to  Sib- 
ley, La.  Dis- 
tance, 09  miles. 
Tariff,  502-A. 


lUUe  per  ad. 

».48 
.32 
.45 
.15 
.15 
.15 
.15 
.43 
.15 
.20 
.12 
.19 
.19 
.26 
.19 
.43 


2.00 
.10 


St.  Louis,  Iron 
Mountain  and 
Southern  Rail- 
way. Monroe  to 
Georgetown,  La. 
Distance,  61 
miles.  Tarilf, 
4523. 


Rateper 


ctcL 
•0.4O 
.33 
.45 
.22 
.22 
.22 
.22 
.45 
.22 
.23 
.07 
.22 
.22 
.28 
.23 
.30 


1.75 
.071 
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Comparison  of  freight  ratea — Continued. 
[Monroe  to  Farmerville,  La.] 


Articles. 


Tinware 

Ckjaloil 

Dry  goods  — 

Bacon 

Flour 

Meal 

Grain 

Groceries 

Salt 

Canned  goods 


Rate  per  hundred- 
weight. 


Boat 
llnes.a 


to.  25 
.25 
.40 
.20 
.15 
.15 
.15 
.26 
.10 
.15 


Rail.b 


to.  50 
.42 
.60 
.20 
.19 
.19 
.20 
.50 
.12 
.20 


Articles. 


Lumber 

Sugar  and  molasses 

Rice 

Fertiliser 

Apples  and  vegetables. . . 
Agricultural  implements 
Cotton  into  Monroe: 

Cottonseed 

Cotton  (per  bale) 


Rate  per  hundred- 
weight. 


Boat 
lines.a 


to.  10 
.15 
.20 
.10 
.15 
.25 

.10 
.75 


Rall.b 


to.  12 
.20 
.20 
.21 
.25 
.37 

.10 
L50 


a  Tariff  912,  Sup.  No.  2,  Monroe  Ry.  and  Navigation  Co.    Distance  by  boat  to  Monroe,  69  miles. 
b  St.  Louis,  Iron  Mountain  and  Southern  Ry.  Tariff  5226-B.    Distance  by  rail  from  Monroe.  88  miles. 
About  the  same  rates  apply  to  all  points  north  on  the  Ouachita  River,  and  these  figures  conserva- 
tively cover  the  situation. 

The  rail  line  in  operation  to  Farmerville  only  a  few  months,  and  they  have  never 
met  the  water  competition. 

Rate  on  cotton  per  bale,  Monroe  to  New  Orleans:  During  navigation,  $1.25;  when 
navigation  closes,  $1.75. 

[Monroe,  La.,  to  all  points  north  of  State  line,  to  and  including  Camden,  Ark.  Distance  from 
Monroe,  85  to  250  miles.  Monroe  Railway  and  Navigation  Co.  Tariff  No.  912,  Supplement  No.  2.  No 
direct  rail  competition.] 


Articles. 

Per 
hundred- 
weight. 

Articles. 
Flour 

Per 
hundred- 
weight. 

Tinware 

to.  25 

to.  15 

Coal  oil,  per  barrel 

LOO 
.40 
.25 
.50 

.50  1 

■5\ 

Meal 

.15 

Grain 

.15 

Cotton  piece  g'oods 

Groceries 

.25 

Smoking  tobacco 

Salt 

.10 

Phig  tobacco^  ^ 

Canned  goods,  under  20  pounds.per  case. 
Canned  goods,  over  20  pounds,  per  case. 

.10 

Furniture,  1,000  pounds  and  over 

Bacon 

.15 

Cotton  into  Monroe  from  above  points,  per  bale ^ tO.65 

Cotton  seed  into  Monroe  from  above  points,  per  hundredweight 10 

New  Orleans,  La.,  May  6,  1906. 
Captain  Hoffman: 

Dear  Sir:  Below  is  all  the  information  I  have  at  present  as  to  differences  in  rail 

and  water  rates  on  main  commodities  to  Arkansas  points,  referred  to  in  yours  of  May  1. 

If  you  are  not  in  a  hurry  would  suggest  your  w^riting  Mr.  A.  Felsenthal,  Camden, 

for  information  as  to  whether  rail  rates  are  higher  during  suspension  of  navigation, 

or  not. 

Yours,  truly,  M.  E.  Fahy. 

RaXesfrom  New  Orleans  during  high-vxuter  season,  in  cents,  per  100  pounds. 


To  Lapile,  Ark., 
and  other  sta- 
tions near 
Ouachita  River 
in  Arkansas. 


Rice,  sugar,  molasses 

Coffee 

Dry  goods,  boots  and  shoes 

Cotton  to  New  Orleans,  per  bale 


Rail.     River. 


to.  44 

.61 

L04 

2.75 


to.  25 

.80 

.70 

L25 


To  Camden, 
Ark. 


Rail.     River. 


to.  25 

.40 

LIO 

2.75 


to.  25 

.80 

.70 

L25 
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REPORT  OF   MR.    H.    M.    MARSHALL,    ASSISTANT  BNOINBBR. 

Monroe,  La.,  June  30 ^  1905. 
Captain:  I  have  the  honor  to  submit  the  following  report  on  general  improve- 
ment of  Ouachita  and  Black  rivers,  Arkansas  and  Louisiana,  for  the  nscal  year  ending 
June  30,  1905: 

maintenance. 

At  the  beginning  of  the  fiscal  year  the  condition  of  the  U.  S.  snag  boat  0.  G,  Wagner, 
which  annually  for  several  vears  had  been  reported  as  very  bad,  had  reached  the 

Eoint  where  she  was  entirely  unfitted  for  operations  on  the  river.  The  funds  on 
and  were  insuflBcient  to  make  repairs,  if  any  could  have  been  done  profitably; 
therefore  she  was  laid  up  at  Monroe,  La.,  and  cared  for  only  to  the  extent  necessary 
to  preserve  the  outfit,  tools,  and  tackle,  some  of  which  is  yet  of  value.  A  new  canvas 
was  put  on  the  roof  and  painted  to  stop  the  leaking. 

The  U.  S.  launch  Ouachita  was  cared  for  at  Monroe,  I^.,  also,  and  was  used  making 
inspections  and  in  to  wine  the  choppinff  party  from  Stafford  Point  to  Monroe  in 
February,  and  thence  to  Camden,  Ark.,  May  17  to  31. 

During  the  latter  part  of  March  the  river  from  Monroe  to  about  25  miles  above 
Camden  was  inspected  by  the  district  oflBcer,  and  in  January  that  part  between 
Monroe  and  Trinity,  La.,  was  inspected  by  me.  The  river  was  found  to  be  in  very- 
good  condition,  almost  no  snags  or  obstructions  showing.  While  the  river  was  con- 
siderably above  the  low-water  stage,  it  was  about  the  height  at  which  there  is  most 
traffic. 

Plans  for  a  new  steel-hull  suae  boat  to  take  the  place  of  the  Wagner  are  well  under- 
way, and  the  boat  probably  will  be  built  by  next  season. 

Gauges  were  read  at  Riverton  and  filack  River  station.  La.,  and  Camden,  Ark., 
during  the  year.  The  gauge  at  Camden  was  rebuilt  during  September,  1904,  and 
was  moved  upstream  1.4  miles  to  the  bridge  of  the  St.  Louis  Southwestern  Railway 
Company.  The  gauge  is  bolted  to  the  casing  of  the  pivot  pier,  and  the  zero  is  the 
same  elevation  as  the  old  gauge,  viz,  71.17  feet  above  Gulf  level. 

The  highest  and  lowest  stages  reached  were  as  follows: 


Station. 


Camden,  Ark May9 

Riverton,  La June  3 

Black  Riyer  station,  La I  June  23 


Highest  reading. 

Lowest  reading. 

Range 

Date. 

Feet. 

Date. 

Feet. 

(feet). 

1905. 
•9 

41.6 
48.6 
45.36 

1904. 
Oct.  28-Nov.  2 

a.1 

31.5 

e3 

Nov.  19, 20 9 

47.7 

e23 

Dec.  22-24 

5.11 

40.24 

December  27,  1904,  at  10.30  p.  m.,  during  a  hard  rain  and  rapid  rise  of  the  river 
the  ciitamaran  used  to  make  borings  sank.  It  was  pulled  out  on  the  bank  two  dayn 
later  and  wrecked.  The  machinery  and  tools  were  removed  with  almost  no  loss  and 
stored  on  the  U.  S.  snag  boat  Wagner. 

Work  on  the  maps  on  heavy  drawing  paper  was  continued  in  the  Vicksburg  engi- 
neer office  by  Mr.  John  Hilleke,  and  the  sheets  were  finished  in  ink,  except  title, 
legend,  and  scale,  to  No.  43,  and  were  plotted  in  pencil  complete  to  No.  48. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
Asaistayii  Engineer. 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 


REPORT  OP   MR.  T.  C.  THOMAS,  ASSIOTANT   ENGINEER. 

llNrTED  St.ates  Kncineer  Office, 

Vicksburg  J  Miss.,  July  i,  1906, 
Captain:  I  have  the  honor  to  report  on  the  work  of  improving  the  Ouachita  River, 
Arkansas  and  Louisiana,  by  locks  and  dams,  for  the  fiscal  year  ending  June  30,  1905. 
I  was  placed  in  local  charge  of  this  work  on  .\pril  1,  succeeding  Assistant  Engineer 
H.  M.  Marshall,  transferred  to  other  work. 
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Daring  the  early  part  of  the  year  a  project  for  the  construction  of  Locks  and  Dams 
Noe.  4  and  6  by  force  account  was  prepared;  with  the  view  of  prosecuting  the  work 
by  that  method  should  the  bids  submitted  at  the  August  letting  prove  unsatisfactory. 
An  estimate  of  cost  of  plant,  etc.,  was  made  from  information  obtained  by  personal 
visit  to  dealers  and  manufacturers.  August  17  the  contract  for  the  locks  and  dams 
named  above  was  awarded  to  the  Chicago  Engineering  and  Constructing  Company, 
with  the  exception  of  the  lock  keeper's  house,  maneuvering  boat,  and  other  minor 
features  for  Lock  No.  4;  these  items  being  omitted  because  the  prices  named  in  the 
accepted  proposal  indicated  that  the  total  cost  of  the  work  under  those  prices  would 
exc^  the  amount  authorized  by  Congress.  Contract  was  entered  into  on  September 
7,  and  on  April  24  the  contractors  signed  a  supplementary  agreement  which  covered 
the  items  excepted  in  the  contract  oi  September  7,  funds' to  cover  the  cost  of  these 
items  having  iJeen  provided  by  act  of  Congress  approved  March  3,  1905. 

The  contractors  began  building  laborers'^  quarters  at  site  of  Lock  No.  4  in  October. 
During  November  a  pile-driver  &rge  was  built  and  launched,  and  a  steam  hammer 
outfit  was  installed  early  in  December.  They  began  driving  piles  on  December  10, 
and  continued  until  the  23d,  when  this  work  was  suspended  on  account  of  a  rise  in 
the  river;  194  piles  were  driven  in  the  floor  foundation  of  lx)ck  4,  from  the  upper 
miter  wall  downstream  for  the  greater  part  of  the  length  of  the  lock  chamber,  aggre- 
gating 6,684  linear  feet  of  piling  in  place  below  grade. 

The  river  stage  has  continued  too  high  for  construction  work  inside  the  main 
banks,  and  operations  have  been  confine<l  largely  to  construction  of  barges,  shop 
buildings,  etc.,  and  the  installation  of  machinery.  In  February  the  lock  site  was 
connected  with  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad  by  a  spur  track 
1,800  feet  long. 

During  April  a  1-yard  orange-peel  bucket  with  derrick  hoisting  engine  and  boiler 
was  installea  on  a  aO  by  80  foot  barge  for  dredging  gravel,  and  the  steamer  CUy  of 
Whedmg,  together  with  seven  decked  barges,  was  chartered  at  Greenville,  Miss.,  and 
brought  to  the  lock  site. 

The  contractors  began  dredging  gravel  from  a  bar  at  Ouachita  City,  La.,  about  27 
miles  above  and  transporting  same  to  the  lock  site  on  May  1.  Dredging  was  con- 
tinued until  May  23,  when  sibout  4,500  cubic  yards  of  gravel  had  been  obtained  and 
stored  at  the  lock  site.  This  work  was  then  discontinued  on  account  of  the  high 
river  stage  and  the  swift  current,  and  the  CUy  of  Wheeling  with  six  barges  was  returned 
to  her  owners.  In  June  a  small  towboat,  the  F.  A,  Goebdy  was  purchased  by  the 
contractors,  but  dredging  has  not  been  resumed  on  account  of  the  continued  high 
water.  The  floating  plant  now  at  Lock  No.  4  consists  of  one  orange-peel  dredge, 
already  referred  to;  one  hydraulic  dredge  with  8-inch  centrifugal  pump  and  revolv- 
ing screen  on  a  24  by  50  foot  barge;  eight  decked  barges,  varying  from  16  by  60  feet 
to  24  by  130  feet;  one  towboat,  22  by  110  feet,  with  10- inch  by  4-foot  engines.  The 
buildings  constructed  are:  Oflice,  20  by  30  feet;  mill  shed,  24  by  60  feet;  lx)iler  house, 
30  by  40  feet;  blacksmith  shop,  16  by  24  feet;  tool  house,  16  by  30  feet;  warehouse, 
16  by  40  feet;  foremen's  quarters,  25  by  40  feet;  laborers'  quarters,  24  by  65  feet; 
dining  room,  24  by  65  feet;  kitchen  16  by  24  feet;  commissary,  16  by  36  feet;  lumber 
shed,  30  by  60  feet.  Pile  foundations  have  also  been  driven  for  cement  house  and 
mixer  platform;  a  15,000-gallon  wooden  tank  built,  and  water  pipes  laid  to  the 
principal  buildings. 

The  following  plant  is  installed:  One  60-horsepower  boiler,  one  air  compressor,  one 
30-kilowatt  dynamo,  one  25-hor8epower  engine  for  air  compressor  and  dynamo,  one 
swinging  saw,  one  pneumatic  boring  machine,  one  pneumatic  bolt  driver,  and  four 
10-ton  traveling  stin-leg  derricks  with  hoisting  engines.  Other  plant  and  machinery 
on  the  ground  embraces:  One  SO-horsepower  boiler,  three  stationary  engines,  one  5 
by  6  inch  Worthington  duplex  pump,  three  8-inch  centrifugals,  direct  connected  to 
engines;  three  2,5^pound  drop  hammers,  2,500  feet  of  tram  track;  25  dump  cars, 
1}  and  3  yard  capacities;  blacksmith  and  miscellaneous  small  tools. 

The  material  on  the  ground  comprises  36,000  linear  feet  of  piling,  250,000  board 
feet  of  lumber,  and  4,5(X)  cubic  yards  of  gravel. 

In  October  the  contractors  b^n  clearing  and  grubbing  the  site  for  a  mound  at 
Lock  No.  6.  The  mound  is  intended  to  support  the  lock  keeper's  dwelling,  the  land 
adjacent  to  this  lock  being  overflowed  frequently  and  to  considerable  depths.  On 
December  9  a  small 4eam  and  scraper  force  oegan  building  the  mound,  the  work  being 
prosecuted  until  January  5,  when  it  was  discontinued  on  account  of  high  water,  after 
placing  11,674  cubic  yards,  about  half  the  intended  fill. 

There  were  no  further  operations  at  this  lock,  as  the  river  remained  high  until  the 
end  of  the  fiscal  year. 

In  February  Capt.  Geo.  M.  Hoffman,  engineer  officer  in  charge,  recommended  to 
the  Chief  of  Engineers  certain  modifications  in  the  plans  for  Locks  and  Dams  Nos.  4 
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and  6,  to  better  meet  existing  conditions  of  foundation  beds  and  to  insure  more  cer- 
tainly the  stability  of  the  stractures.  The  proposed  changes  were  approved  on  con- 
dition that  the  total  cost  of  the  work  shoula  not  be  incresSed  thereby. 

The  modifications  consist  broadly  in  the  addition  of  a  concrete  apron  along  the 
downstream  side  of  the  dam  to  receive  the  overfall  and  deliver  it  in  a  direction 
inclined  slightly  upward;  the  placing  of  riprap  beneath  the  back  part  of  dam,  and 
the  substitution  of  round  piling  with  2-incn  clearance  between  piles  for  the  triple 
lap  sheet  piling  called  for  oy  the  old  plans  under  the  downstream  edge  of  the  dam — 
this  to  allow  free  drainage  from  beneath  the  dam  and  apron  into  tne  lower  pool. 
The  dam  is  moved  up  opposite  the  upper  lock  gates  from  the  middle  of  the  lock;  the 
method  of  filling  and  emptying  the  lock  chamber  is  modified,  and  the  lock  floor  is 
changed  to  a  flat  arch. 

New  drawings  have  been  made  in  accordance  with  these  modifications,  the  work 
containing  a  total  of  twenty-nine  sheets,  divided  as  follows:  Eight  applying  specially 
to  Lock  and  Dam  No.  4;  9  speciallv  to  No.  6,  and  12  common  to  both,  or  conmion 
with  certain  exceptions  noted  on  the  sheets. 

Estimates  were  prepared  for  the  modified  plans  and  former  estimates  revised. 

Junior  Engineer  L.  E.  Lion  and  Inspector  John  W.  Henderson  joined  the  work  in 
November.  Since  the  cessation  of  active  field  work  they  have  been  employed  at 
the  Vicksburg  ofiice  generally,  drawing,  computing,  and  making  tests  of  cement  and 
qf  the  gravel  (sand  and  pebbles)  proposed  for  use  at  Lock  and  Dam  No.  4. 

Statement  of  cost  qf  work  for  fiscal  year  ending  June  SO,  1905, 

6,684  linear  feet  of  piling  (driven),  at  25  cents $1,671.00 

30,000  linear  feet  of  piling  (delivered),  atlO  cents 3,000.00 

1.2287  acres  cleared  and  grubbed,  at  $200 245.74 

11, 674  cubic  yards  embankment  in  mound,  at  60  cents 7, 004. 40 

Engineering  and  superintendence: 

Services,  field 4,328.58 

Services,  oflSce,  clerical 1, 245. 50 

Subsistence 32.75 

Travel  expenses 117.66 

Instruments  and  engineering  supplies 390. 18 

Miscellaneous 152.88 

Total 18,188.69 

Very  respectfully,  your  obedient  servant, 

T.  C.  Thomas, 
Oapt.  G.  M .  Hoffman,  Amslant  Bhigineer, 

Corps  of  Engineers, 


V4. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  BOEUF  RIVER,  TENSAS 
RIVER,  AND  BAYOU  MACON,  AND  BAYOUS  D'ARBONNE  AND  CORNEY, 
LOUISIANA. 

A  statement  of  the  scope  of  work  for  maintenance  of  navigation  of 
these  tributaries  of  Ouachita  River  was  given  in  the  last  report. 
(Report  Chief  of  Engineers,  1904,  p.  2043.) 

Operations  during  the  fiscal  year  ending  June  30,  1905,  were  as 
follows: 

BAYOU   BARTHOLOMEW. 

Work  in  proffress  June  30,  1904,  near  Gordon  Blutf,  La.,  under 
Overseer  J.  K.  Vaughan,  was  continued  until  August  23,  1904;  was 
carried  upstream  to  the  Louisiana-Arkansas  line  and  thence  back  to 
the  mouth,  putting  that  stretch  of  86.7  miles  in  good  navigable  con- 
dition for  the  time. 
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The  following  is  a  summary  of  the  work  performed: 

Channel  snags  cut  and  destroyed 858 

Shore  snags  cut  and  destroyea 212 

Logs  cut  and  destroyed 1, 141 

L^s  removed  from  channel 235 

Stumpe  cut  and  destroyed 102 

Side  jams  broken  up  and  destroyed 7 

Trees  removed  from  channel , 121 

Leaning  trees  felled  and  destroyed 371 

Square  yards  of  willows  and  brush  cut 6, 855 

BAYOUS  d'aBBONNE  AND  CORNET. 

After  completing  work  in  Bayou  Bartholomew,  the  party  was  trans- 
ferred to  Bavou  D'Arbonne.  The  quarter  boat  was  moved  to  Cross 
Bayou,  5  miles  above  the  mouth,  as  far  upstream  as  the  stage  per- 
mitted, and  from  that  point  tools,  supplies,  etc.,  were  hauled  by  wagon 
to  Ford  Landing,  12.4  miles  above  the  mouth.     From  that  point  the 

gsirty  worked  downstream  to  the  mouth,  thoroughly  clearing  '^The 
oints,"  which  constitute  the  chief  obstruction  to  navigation,  so  as  to 
permit  the  passage  of  boats  at  high  stages.  This  work  was  completed 
August  31,  1904,  the  following  obstructions  having  been  removed: 

Channel  snags  cut 206 

Shore  anags  cut 69 

Logs  cut  up 160 

Stumps  cut  up 48 

Lieanmg  trees  felled  and  cut  up 66 

Square  yards  of  willows  and  brush  cut 6, 484 

BOETJF  BIVEB. 

August  31, 1904,  the  quarter  boat  was  moved  down  Ouachita  River 
from  the  mouth  of  Bayou  D'Arbonne  to  Monroe,  La.,  where  it  remained 
until  September  7  receiving  supplies  and  explosives.  On  the  latter 
date  the  boat  continued  down  Ouachita  River  and  reached  the  mouth 
of  Boeuf  River  September  11.  Work  commenced  September  12,  but 
was  suspended  September  21,  as  a  rapid  decline  of  the  river  rendered 
it  impracticable  for  the  quarter  boat  to  cross  the  bars  and  continue  up 
Boeuf  River.  About  9  miles  of  river  were  worked  over,  and  the  fol- 
lowing obstructions  to  navigation  were  destroyed,  viz: 

Channel  snags  cut  and  destroyed 90 

Shore  snags  cut  and  destroyea 26 

Logs  removed  from  channel 19 

Logs  cut  up  and  destroyed 31 

Stumps  cut  and  destroyed 15 

Leanmg  trees  felled  and  destroyed 13 

The  working  force  was  laid  oflf  September  21,  1904,  and  the  quarter 
boat  placed  in  charge  of  a  watchman.  Early  in  February,  1905,  the 
boat  was  towed  to  Monroe,  La.,  to  undergo  repairs. 

TENSAS  RIVER  AND  BAYOU  MACON. 

No  work  was  done  in  these  streams  during  the  year. 

The  latter  part  of  June,  1905,  the  construction  of  two  light  quarter 
boats  was  commenced  at  Delhi  and  Oak  Ridge,  La.,  preparatory  to 
resuming  work  for  the  removal  of  obstructions  to  navigation  of  Bayou 
Mapon  and  Boeuf  River  in  July. 
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Money  statement. 


Bayou 
Bartholo- 
mew. 

Boeuf 
River. 

Tensas 

River  and 

Bayou 

Ma^on. 

Bayous 

D'Arbonne 

and 

Comey. 

Total. 

July  1, 1904,  balance  unexpended 

Amount  appropriated  by  river  and  har- 
bor act  approved  Mar. 8, 1906o 

81,860.51 
5,000.00 

16,124,87 
5,000.00 

$1,123.07 
5,000.00 

8668.66 
2,000.00 

•9. 161.. =13 
17.000.i« 

June  80, 1905,  amount  expended  during 
flflcal  year,  for  maintenance  of  improve- 
ment  

6,860.61 
1,860.51 

11.124.87 
1,892.88 

6,128.07 
841.60 

2,563.58 
127.16 

26,16L>^ 
3.212.10 

July  1, 1906,  balance  unexpended 

July  1, 1905,  outstanding  liabilitiee 

5,000.00 

9,781.54 
872.80 

5.781.47 
96.91 

2,486.42 

22,949.43 
469.71 

July  1, 1905,  balance  available 

5,000.00 

9.858.74 

5,684.56 

2.486.42 

22,479.72 

a  Allotments  approved  by  Secretary  of  War  April  7, 1905. 

The  appropriation  of  March  3, 1905,  having  been  for  two  years'  work,  no  estimate  is  made  for  the 
fiscal  year  ending  June  80, 1907. 

The  appropriations  for  the  improvement  of  these  streams  have  been 
as  follows: 


By  act  of— 


Bayou  Bar- 
tholomew. 


Boeuf 
River. 


Tensas 

River  and 

Bayou  Ma- 

^n. 


Bayous 

D'Arbonne 

andCor- 

ney. 


Total. 


March  8, 1881 

AugU8til882 

July  6, 1884 

August  5, 1886 

August  11, 1888 

September  19. 1890 

July  18, 1892 

August  18, 1894 

June  8, 1886 

March  8, 1899 

June  13, 1902  (allotments) . . 
March  3, 1905  (allotments) . 


88,000.00 
5,000.00 
5.000.00 
5,000.00 
5.000.00 
5.000.00 
5,000.00 
5,000.00 
4.000.00 
5,000.00 
5.000.00 
5,000.00 


85,000.00 
5,000.00 
5.000.00 
5.000.00 
6.000.00 
5,000.00 

10,000.00 
8,000.00 
6,000.00 
6,000.00 
3,600.00 
5,000.00 


83,000.00 


4,000.00 
4,000.00 
5,000.00 
5,000.00 
5,000.00 
5,000.00 
5,000.00 
4,000.00 
4,000.00 
5,000.00 


15.000.00 
2,000.00 
2.000.00 
2,000.00 
4,000.00 

a  2. 000. 00 


2,500.00 
2,000.00 


Total  amount  appropriated. 
Total  amount  expended 


62.000.00 
57,000.00 


69,600.00 
59,768.46 


49,000.00 
43,218.68 


21,600.00 
19,063.58 


816,000.06 
10,000.00 
19.000.00 
16,000.00 
IS^OOOlQO 
17,000.00 
24.000.00 
20,000.00 
15,000.00 

i5,ooaoo 

15. 000. 00 
17,O0aQ0 


202,000.00 
179,06a  57 


Balance  unexpended. 


5,000.00 


9.731.54 


5,781.47 


2,486.42  ,      22,94&<S 


a  Act  of  August  18, 1894,  also  appropriated  11,000  for  Little  D'Arbonne. 

It  is  proposed  to  apply  the  available  balances  to  a  continuance  of  the  work  for 
maintenance  of  navigation. 

The  work  was  under  the  local  supervision  of  Mr.  H.  M.  Marshall,  assistant  engineer, 
whose  report  is  appended  hereto. 


COMMERCIAL  STATISTICS. 
BAYOU  BARTHOLOMEW. 


During  the  fiscal  year  1905  Bayou  Bartholomew  was  reported  navigable  from  Janu- 
ary to  June,  inclusive. 

Li^  of  boats  engaged  in  the  trade  during  the  fiscal  year. 


Name. 


Mandy  

Welcome  «. 


Class. 


Stern-wneel . . 


i 

8 
5 

1 

1 

Draft. 

1 

1 

Feet. 

Feet. 

Feet. 

\Feet. 

Feet. 

49 

110 

'22 

3 

1        2 

5 

9 

1 

2 

1            '            1 

Between— 


Monroe  and  local  points 19 

do 


aWithbaige. 
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ArticlM. 

1   1904-6.    1 

Articles. 

1904-6. 

Cotton 

,     Tom, 

687  1 

'           500  ' 

Qraln 

Ttnu. 
S75 

Cotton  seed . . 

MffPceilftneoiifl                                 .... 

860 

Lumber 

Provisions  ... 

20 

75 

1               ; 

Total 

2,007 

Estimated  Tslue.  f  143,400. 


BOEUF  RIVER. 


Daring  the  fiscal  year  1905  Boeuf  River  was  reported  navigable  from  January  to 
Jane,  inclosive. 

Lift  of  boat»  engaged  in  the  trade  during  thefUoal  year. 


Clsss. 

f 

Length. 

^ 

JTZtt. 

4.0 
4.0 

Draft. 

Between— 

i| 

Name. 

•J 

•8 
1 

Roberta 

Frank  B.  Hajme 

Stem- wheel.. 
do 

94 
90 

Feet. 
135.0 
180.4 

Ftet. 
26.0 
27.0 

Feet. 
2.5 
2.0 

FM. 
2.6 
5.0 

Monroe  and  Bluff  Gin.     2|     8 
do 12  1    31 

Summary  of  commerce  reported. 


Articles. 

190i^. 

Articles. 

1904-6. 

Cotton 

Tom. 

672 

2,040 

17 

100 

1 

1  Qrain 

Tarn. 
262 

1  Miscellaneous 

367 

TJve  stook 

Total 

Lumber 

3,578 

Provisions... 

Estimated  value,  8152,800. 


TENSAS  RIVER  AND  BAYOU  MAQON. 


Daring  the  fiscal  year  Tensas  River  and  Bayou  Ma^on  were  reported  navigable 
from  December  to  June,  inclusive. 

List  of  boats  engaged  in  the  trade  during  thefUcal  year. 


Name. 


Class. 


Vemie  Swain . .  i  Stem-wheel . . 
J .  W.  Swayze do 


LlUie do.. 

T.K.Green....l do.. 


BettieLee do... 

Palmer i  Qasoline. 


14 


\Ftet. 


110.0 


120.0 
81.8 


56.0 
61.0 


Draft. 


a 

. 

1 

Feet. 

fteL 

Feet. 
1.2 

2.0 

21.0 

8.7 

26.0 
17.3 

8.5 
8.1 

2.0 
2.0 

12.0 

2.5 

1.0 

14.0 

2.5 

1.8 

Between— 


Feet. 
5.0  i  Natchez,  Miss.,  and  local 

'     points. 
4.0    New  Light  and  Jones- 
ville. 


4.0 
8.5 


2.6 
2.5 


Warsaw  and  Jonesville . 

New  Light  and  Jones- 
ville. 

Lanes  Perry  and  local 
points. 

do 


175 
100 
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Summary  of  commerce  re})ortfd. 


Articlej*. 


Cotton 

Ck>tton  seed . 
Live  stock  . . 

Lumber 

Staves 

Saw  logs 


1904-5. 


TbfM. 
2,488 
5,718 
27 
1,325 
167 
16,700 


Articles. 


Proyisioiis 

Grain 

MiscellaneoiiA 


Total. 


Tim*. 
1,546 
1.421 
570 

29,957 


Estimated  value,  S781,000. 


BAYOUS  D'ARBONNE  AND  CORNEY. 


During  the  fiscal  year  1905  Bay  one  D*  Arbonne  and  Corney  were  reported  navigable 
^from  January  to  June,  inclusive. 

List  of  boats  engaged  in  the  trade  during  the  fiscal  year. 


Name. 


Handy  

West  Monroe . 
L.  B.  Carter . . . 

AdaB 

Dixieland 


Claas. 


Stem-wheel . .   49 


Gasoline 

do 


Feet. 
110 


Feet. 
22.0 


54     10.0 
40      8.0 


Feet. 
8.0 


2.5 
2.5 


Draft. 


Feet. 
2,0 


1.0 
1.0 


1.8 
1.1 


Fret. 
5.0 


2.0 
2.0 


2.3 
2.9 


Between— 


Monroe    and    Farmer- 

ville. 

....do 

Monroe  and   Moseleys 

Bluff. 
Monroe  and  mouth  of 

Choudrant. 
Monroe  and  local  points. 


90 
9ti 


Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed . 

Lumber 

Saw  loss 

Provisions  .. 


1904^. 


Articles. 


Tons.    Ii 

461  V  Grain 

128   '  Miscellaneous. 
13 

Total. 


675  . 
238 


Tom. 
112 
372 


1,989 


Estimated  value,  $120,000. 


REPORT  OF  MR.  H.  M.  MARSHALL,  ASSISTANT  BNGINBBR, 

Monroe,  La.,  June  SO,  1905. 
Captain:  I  have  the  honor  to  submit  the  following  report  on  improvement  of  Bayou 
Bartholomew,  Boeuf  River,  Tensas  River,  and  Bayou  Magon,  and  bayous  D' Arbonne 
and  Corney,  Louisiana  and  Arkansas,  for  the  fiscal  year  ending  June  30,  1905: 

BAYOU  BARTHOLOMEW, 

At  the  banning  of  the  fiscal  year  the  chopping  party  on  the  quarter  boat  under 
Overseer  J.  K.  Vaughan  had  reached  Gordon  Blun,  36.8  miles  above  the  mouth. 
July  3,  1904,  a  heavy  rain  caused  a  rise,  and  boat  was  moved  up  to  State  Line,  85.7 
miles  above  the  mouth.  July  11  the  party  began  working  downstream,  and  reached 
the  mouth  August  23.  Numerous  oostructions  were  removed  from  the  channel, 
especially  tops  of  trees  thrown  into  the  stream  by  sawmill  men  and  trees  which  had 
fallen  in  from  natural  causes. 
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D'ARBONNB  AND  CORNBY. 


The  party  moved  down  from  mouth  of  Bayou  Bartholomew  to  the  mouth  of  Bayou 
lyArbonne,  and  went  up  that  stream  about  5  miles  with  the  quarter  boat  Low 
Htage  of  water  prevented  their  ffoing  farther  up.  They  worked  up  to  Ford,  12.4  miles 
above  the  mouth,  and  cleared  tiie  **  points. ' '  Work  began  August  24  and  was  finished 
August  27,  1904. 


BOBUP  RIVER. 

The  party,  after  finishing  on  D'Arbonne,  moved  to  Monroe,  where  there  was  a 
delay  in  receiving  dynamite.  On  September  7  the  Quarter  lK>at  started  floating  down 
to  mouth  of  Boeuf  Uiver,  where  it  arrived  September  10,  it  having  been  towed  the 
last  25  miles  by  a  commercial  boat.  The  stage  of  water  was  so  low  the  boat  could 
not  get  up  Boeuf  River,  and  after  working  al:^ut  2  miles  above  the  mouth  the  boat 
was  laid  up  September  21  at  Stafford  Point,  where  it  remained  until  January  31, 
19(^,  when  it  was  towed  by  the  U.  S.  launch  Ouachita  to  Monroe,  La.,  arriving  there 
February  3,  1906. 

June  9,  1906,  Overseer  J.  W.  Baxter  was  sent  to  Point  Jefferson,  Louisiana,  150.8 
miles  above  the  mouth,  to  build  a  small  quarter  boat  for  a  chopping  party  to  live  on 
while  working  down  the  river.  Lumber  and  materials  were  shipped  to  Oakridge, 
the  nearest  railroad  point  to  the  river,  and  hauled  6  miles  out  to  Pomt  Jefferson.  At 
this  date  the  boat  is  nearly  ready  to  be  launched. 

TENSAS  RIVER  AND   BAYOU   MApON. 

No  operations  were  carried  on  for  the  removal  of  obstructions  in  Tensas  River  and 
Ba;^ou  Ma^on,  but  on  June  14,  1905,  Overseer  J.  N.  Ferguson  was  sent  to  Delhi, 
which  is  on  the  Vicksburg,  Shreveport  and  Pacific  Railway  and  87.5  miles  above  the 
month  of  Bayou  MaQon,  to  build  a  small  quarter  boat  for  a  chopping  party  to  work 
downstream.  Lumber  and  materials  were  shipped  to  that  point  and  the  boat  was 
about  half  finished  at  the  end  of  the  fiscal  year. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 

Assistant  Engineer. 
Capt.  6.  M.  Hoffman, 

Carps  of  Engineers. 


V  5. 

IMPROVEMENT  OF  MOUTH  OF  YAZOO  RIVER  AND  HARBOR  AT 
VICKSBURG,  MISSISSIPPI. 

Work^  under  contract  with  Helgason  Bros.  &  Grarbish,  upon  the 
levee  extending  from  mouth  of  the  canal  at  Kleinston  Landing  west- 
ward across  the  accretion  to  De  Soto  Island  and  up  the  West  Pass  bar 
(which  separates  the  west  arm  of  Lake  Centennial  from  the  Missis- 
sippi River)  to  within  about  4,500  feet  of  King  Point,  was  in  progress 
June  30,  and  was  completed  September  30, 1904,  two  months  ahead  of 
the  time  limit  of  the  contract. 

The  contents  and  cost  of  this  levee  were  as  follows: 


Section. 

Contents. 

Price  per 
cubic  yard. 

Cost. 

1  (at  west  end) 

Cubieyards. 
106,371 
109,107 
112,306 
101,834 

Genu. 
25.0 
31.5 

a83.94- 
82.5 

$26,592.75 

2  (Intermediate) 

84,868.71 
38, 108. 20 

8  (intermediate) 

4  (at  east  end) 

83,096.05 

Total 

429,677 

b  30.75+ 

132,160.71 

Additional  amount  paid  under  supplementary  contract  of  June  28, 1904  (see  Report 
CblefofKnglneeni.l9(M.p.2062).... ! 

4,500.00 

Total  cost I    186,660.71 


o  Averaire  price;  work  done  by  hire  of  teams,  scrapers,  etc. 


b  Average. 
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Payments  amounting  to  $99,331.01  were  made  to  the  contractorn 
prior  to  July  1, 1904.  The  balance  of  $37,329.70  was  paid  diwing  the 
iiscal  year. 

The  following  work  was  performed  by  hired  labor  during  the  year: 

The  curved  bulkhead  and  foot  mat  at  west  end  and  the  mattress  and 
dike  at  east  end,  built  in  1903  as  temporary  protections  durinjf  high  water 
of  the  then  partly  comoleted  levee  (see  Report  Chief  of  Engineers,  1904, 
p.  2062),  were  removea  and  permanent  protections  were  constructed  at 
both  ends  of  the  completed  levee.  At  the  west  end  a  rock  pavement, 
consisting  of  a  layer  about  10  inches  thick  of  riprap  and  spalls,  was 
built  on  the  sloping  end,  thence  back  100  feet  on  the  land-side  and 
about  250  feet  on  the  river-side  slope,  together  with  a  pavement  60 
feet  wide  on  the  natural  ground  surface  at  foot  of  and  laid  continu- 
ously with  that  on  the  levee  slopes.  The  greater  part  of  the  rock  for 
this  work  (1,816  tons)  had  to  be  hauled  about  1,200  feet  from  the  river 
bank,  and  the  remainder  (254  tons)  had  to  be  hauled  from  the  tempo- 
rary protection,  about  3,700  feet.  The  permanent  protection  built  at 
the  east  end  consisted  of  rock  paving  on  the  levee  slope,  teginning 
100  feet  back  from  the  end  of  the  levee  on  the  lake  side  and  extending 
around  the  sloping  end  of  the  embankment  and  thence  along  the  river 
side  for  a  distance  of  555  feet  from  the  end.  The  ground  surface 
adjacent  was  protected  by  a  mattress  80  feet  wide,  built  continuously 
with  the  paving.  On  the  river  side  the  new  work  joined  a  portion  of 
the  temporary  work  built  in  1903,  extending  the  protection  a  farther 
distance  of  80  feet.  The  paving  consisted  of  a  10- inch  laver  of  riprap, 
chinked  with  spalls,  except  around  the  sloping  end  wnere  a  3-inch 
layer  of  spalls  was  covered  with  about  8  incnes  of  riprap.  The  mat- 
tress work  consisted  of  an  upper  and  lower  pole  grillage  with  two 
lasers  of  willow  brush  between,  the  two  grillages  being  connected 
with  wires  passing  through  the  brush.  The  mattress  was  ballasted 
with  li  tons  of  riprap  to  the  square  (10  by  10  feet.)  To  prevent  a 
concentrated  flow  in  the  borrow  pit  on  the  river  side  adjacent  to  the 
levee,  the  pit  was  crossed  by  a  series  of  pile  and  brush  dikes  with 
crests  level  with  the  natural  ground  surface  bordering  the  pit.  The 
dikes  were  anchored  to  planks  buried  to  a  depth  of  2^  feet  and  resting 
on  crossheads  nailed  to  the  piles.  Scour  beneath  the  brush  filling  of 
the  dikes  was  prevented  b}^  ballasted  foot  mats,  except  for  one  dike 
where  the  brusn  tilling  was  sunk  1  foot  in  the  grouna.  The  perma- 
nent protection  at  the  west  end  of  the  levee  was  completed  in  Septem- 
ber, 1904,  and  that  at  the  east  end  was  finished  in  December.  1904. 

The  bulkhead  protection  work  on  the  river  side  of  the  levee  was 
extended  from  the  end  of  the  levee,  as  built  in  1903,  upstream  for  a 
distance  of  336  feet,  protecting  from  wave  wash  that  portion  of  the 
levee  extension  built  in  1904  which  has  no  timber  growth  along  its 
front. 

The  latter  part  of  December,  1904,  the  west  half  of  the  levee  was 
inclosed  by  a  barbed-wire  fence,  to  prevent  depredations  of  stock, 
beginning  at  low  water  in  the  west  arm  of  Lake  (Jentennial  and  ending 
on  the  Mississippi  River  bar  1,100  feet  from  the  maiti  bank,  at  west 
end  of  the  levee. 

At  intervals  during  the  year  a  small  force  was  employed  at  the  levee 
removing  drift  from  the  tei  races,  resurfacing  and  sodding  the  slopes, 
battening  and  painting  the  bulkheads,  etc. 
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fiaok  slides  occurred  in  the  main  cut  in  September,  October,  and 
November^  1904,  the  first  on  the  right  bank  near  the  west  end  of 
Barnett  Lake,  followed  by  a  second  on  the  left  bank  about  300  feet 
below,  and  by  a  third  at  an  intermediate  point.  The  combined  slough- 
ing caused  a  short  stretch  of  narrow  and  tortuous  channelj  and  Novem- 
ber 29  the  middle.slip  was  removed  with  dynamite,  widening  the  chan- 
nel about  10  feet,  and  the  sliding  banks  were  cleared  of  timber  and 
brush.  Further  slides  occurred  December  12  near  the  east  end  of 
I^rnett  Lake,  where  the  banks  came  in  practically  at  opposite  points, 
contracting  the  channel  width  to  about  40  feet.  The  points  were 
blasted  December  12-13,  widening  the  channel  to  about  60  feet. 

December  15  the  point  of  the  gravel  bar  at  mouth  of  Glass  Bayou 
(Vicksburff  Harbor)  was  removed  with  explosives,  increasing  the  water 
width  at  that  locality  about  12  feet. 

The  combination  of  a  flood  out  of  Yazoo  River  with  Mississippi 
River  at  a  low  stage  occurred  the  latter  part  of  December  for  the  first 
time  since  the  opening  of  the  diversion  route,  and  the  swift  current, 
due  to  the  abnormally  steep  slopes,  in  January  and  February  caused 
much  caving  in  the  main  cut  and  along  the  front  of  Vicksbur^,  and 
also  a  heavy  scour  and  a  marked  deepening  of  the  dredged  channel 
through  the  greater  part  of  the  canal,  the  principal  exception  being  at 
the  point  of  debouchment  of  the  main  cut  mto  Lake  Centennial,  where 
a  channel  fill  occurred. 

October  24  to  November  14  a  low  water  survey  of  the  canal  was 
made;  November  15-22  a  resurvey  was  made  of  the  left  bank  of  Miss- 
issippi River  above  mouth  of  the  canal  to  King  Point;  November 
23-30  a  survey  of  the  former  outlet  of  Yazoo  River  was  made;  March 
8  to  18  a  survey  was  made  from  Old  River  to  Kleinston,  to  determine 
changes  caused  by  the  abnormal  conditions  during  January  and  Feb- 
ruary; and  in  April  a  survej  was  made  of  the  northwestern  part  of 
Lake  Centennial,  to  ascertam  the  fill  at  and  near  the  mouth  of  the 
main  cut  beyond  the  limits  of  the  dredged  channel.  Observations  of 
slope  gauges  were  continued  during  the  year,  and  longitudinal  sound- 
ings f  rona  Old  River  to  Kleinston  were  made  at  intervals.  Discharge 
meaaurements  in  Vicksburg  Harbor  were  made  December  16  and  31 
and  February  15  and  16. 

Copies  of  the  "  Rules  and  regulations  for  the  control  of  the  Yazoo 
River  Diversion  Canal  near  Vicksburg,  Miss. ,"  approved  by  Acting  Sec- 
retary of  War  December  20, 1904  (appended  hereto),  were  posted  at 
conspicuous  places  along  the  canal  and  on  the  right  of  way  at  West 
Pass  1  evee  January  10-12,  1906. 

The  expenditures  during  the  year  for  inspection  and  superintend- 
ence of  levee  work  under  contract,  for  hired  labor  work,  and  for  sur- 
veys, amounted  to  $15,909,67.  The  sum  of  $1,442.56  was  applied  to 
office  expenses. 

Under  authority  of  the  Secretary  of  War,  and  with  the  opinions  of 
the  Attorney-General  that  the  United  States  would  acquire  valid 
titles,  settlements  amounting  to  $1,175  were  made  of  judgments  of 
United  States  courts  awarding  damages  for  right  of  way  of  the  West 
Pass  levee,  and,  with  War  Department  approval,  title  to  the  additional 
9.53  acres  referred  to  in  the  last  report  (Report  Chief  of  Engineers, 
1904,  p.  2053)  is  to  be  acquired  at  private  sale  when  deeds  are 
received  from  the  Department  of  Justice. 
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For  detailed  information  respecting  this  work,  reference  is  invited 
to  the  appended  report  of  Mr.  T.  C.«  Thomas,  assistant  engineer,  under 
whose  local  supervision  it  was  conducted. 

Since  the  opening  of  the  canal  diversion  route  in  January,  1903, 
there  has  been  an  average  increase  in  width  of  about  18  per  cent,  an 
average  increase  of  depth  of  about  43  per  cent,  and  an  increase  of  canal 
prism  of  about  90  per  cent,  most  of  which  occurred  during  last  Jan- 
uary and  Febniary,  owing  to  the  unusual  conditions  of  low  water  in 
the  Mississippi  River  and  a  flood  out  of  Yazoo  River.  An  abnormal 
slope  and  velocity  was  thus  induced  in  the  canal  sections,  reaching  a 
maximum  fall  averaging  about  3.6  feet  per  mile,  and  a  mean  velocity 
of  about  12.7  feet  per  second  at  the  city  front.  At  certain  points  in 
the  canal  the  rate  of  fall  and  mean  velocity  undoubtedly  greatl}'' 
exceeded  these  figures. 

The  result  of  these  great  changes,  when  low  stages  are  reached,  can 
not  certainly  be  predicated;  it  is  safe  to  assume,  liowever,  that  they 
will  affect  the  low- water  slope  considerabljr.  Unless  the  great  depths 
scoured  out  near  the  head  of  the  two  divisions  are  subsequently  nlled 
with  deposit— of  which  there  is  little  probability — there  is  danger  that 
most  of  tffe  fall  will  be  concentrated  at  these  points  and  that  the  cur- 
rent created  will  scour  out  channels  of  increased  section  back  into 
Lake  Centennial  and  Old  River,  resulting  eventually  in  the  lowering 
of  these  pools.  As  the  lower  end  of  Yazoo  River  from  Snyders  Bluff — 
a  (Jistance  of  10  miles — has  also  the  nature  of  a  pool,  it  will  be  lowered 
by  any  lowering  of  Old  River  and  may  render  the  shoals  in  this  sec- 
tion obstructions  to  navigation. 

Some  dredging  may  be  necessary  in  Lake  Centennial  at  the  mouth 
of  the  main  cut,  where  a  deposit  of  1,635,200  cubic  yards  over  an  area 
of  167  acres  has  been  made,  the  maximum  fill  being  21.7  feet. 

As  soon  as  the  water  has  fallen  and  the  conditions  obtaining  have 
developed,  a  special  report  will  be  submitted,  with  recommendation  as 
to  what  steps  should  be  taken  to  conserve  the  interests  of  navigation. 
The  balance  available  for  work  that  may  be  necessary  is  $20,670.75. 

Money  statemeiit, 

July  1 ,  1904,  balance  unexpended $76, 646. 06 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      55,856.93 

July  1, 1906,  balance  unexpended 20, 789. 13 

July  1, 1905,  outstanding  liabilities 218.38 

July  1, 1905,  balance  available 20,570.76 


LIST  OP  APPROPRIATIONS — EXISTING  PROJECT. 

July  13, 1892 $75,000 

August  18, 1894 225,000 

August  18, 1894 40,000 

June  4, 1897 360,000 

March  3, 1901 510,000 

Total 1,200,000 
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REPORT  OF  MR.    T.    C.    THOMAS,    ASSISTANT   ENOINEBR. 

ViCKSBURo,  Miss.,  June  SO^  1906, 
Captain:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  month  of  Yazoo  River  and  harbor  at  Vicksbnrg  during  the  fiscal  year  ending 
June  30,  1905. 

WEST  pass  levee. 

The  greater  part  of  this  levee  was  built  during  the  latter  part  of  1903.  The  work 
was  suspended  during  high  water  of  1903-4,  but  resumed  in  latter  part  of  May,  1904. 
On  July  1.  1904,  the  working  force  and  outfit  were  largely  increased,  and  the  work 
prosecuted  as  rapidly  as  the  river  stage  would  permit,  operations  being  at  first  con- 
fined to  section  No.  1,  at  the  upstream  end  of  the  levee.  Work  was  restricted  to  this 
section  until  August  22.  when  about  half  the  force  was  transferred  to  section  No.  4,  at 
the  downstream  end  of  the  levee.  Section  No.  1  was  completed  September  24  and 
section  No.  4  on  the  30th  of  same  month.  The  work  was  hampered  during  July  by 
heavy  rains  and  by  the  comparativelv  high  river  stage,  which  put  the  ground  water 
dose  to  the  sur&ioe  and  necessitated  shallow  borrow  pits.  Conditions  were  faypr- 
able  during  the  remaining  time  except  for  a  period  of  excessively  hot  weather  in 
Aufi^nst. 

The  levee  is  1,100  feet  shorter  than  was  originally  contemplated,  five  stations  being 
cut  off  at  the  upstream  and  six  at  the  downstream  end.  This  curtailment  of  the 
work  was  decided  on  because  of  the  practical  working  of  the  levee,  as  built  in  1903, 
during  the  high  water  of  1904.  The  object  of  the  levee  is  to  stop  a  circulating  current, 
which,  under  former  conditions  and  at  stages  above  30  feet  on  the  engineer  gauge  at 
Kleinston  Landing,  was  thrown  off  by  the  eddy  in  tiie  Mississippi  at  mouth  of  canal, 
and  which  passed  slowly  up  the  harbor  division  of  canal,  dropping  much  of  its  se<li- 
ment  en  route,  and  returned  to  the  Mississippi  through  the  west  branch  of  Lake  Cen- 
tennial and  across  the  low  neck  separating  the  lake  and  river. 

The  levee  as  built  in  1903  traversed  this  dividing  ground  and  extended  about  600 
feet  upstream  and  700  feet  downstream  beyond  the  ends  of  the  neck  proper. 

The  high  water  of  1904  was  above  the  30-foot  stage  at  Kleinston  from  March  30  to 
June  1,  and  there  was  a  discharge  from  lake  to  river  past  the  downstream  end  of 
levee  from  April  1  to  May  28,  and  around  the  upstream  end  from  April  5  to  May  26, 
the  outflow  at  this  end  of  levee  extending  at  the  highest  stage  (46.85  feet)  about  1 
mile  farther  upstream.  Notwithstanding  this  free  outflow  around  the  ends  of  the 
incompleted  levee,  there  was  at  no  time  during  this  period  an  inward  current  in  the 
canal,  and  test  soundings  showed  that  little  or  no  fill  occurred.  It  was  apparent 
that  the  levee  as  then  constructed  would  serve  the  purpose  for  which  it  was  designed, 
but  it  was  advisable  to  extend  the  levee  some  distance  upstream  to  guard  against  a 
flanking  channel  from  the  lake  to  river,  and  to  build  a  curved  spur  at  the  down- 
stream end  for  the  better  protection  of  that  end. 

The  necessity  of  providmg  for  the  floods  of  the  Yazoo  basin  an  exit  to  the  Missis- 
sippi as  ample  as  the  local  conditions  would  permit  made  it  advisable  to  limit  the 
levee  to  the  minimum  length  under  which  it  would  serve  the  particular  purpose  for 
which  it  was  built,  and  also  have  its  ends  reasonably  secure. 

The  modification  of  the  original  plan  was  covered  by  a  supplementary  agreement 
with  Messrs.  Helgason  Bros.  &  Garbish,  the  contractors  for  sections  Nos.  1,  2,  and 
4,  under  which  they  received  the  sum  of  $4,500  bv  way  of  compensation  for  losses 
sustained  by  them  on  account  of  the  curtailment  oi  the  work. 


Table  l.—OM  of  levee  work  during  fiscal  year  ending  June  SO^  1906 

Section. 

Cubic 
yards. 

Unit 
price. 

Total  cost. 

1 

86,427 

1,296 

29,965 

Coda. 
a26 
6  48+ 
a82^ 

921,606.75 

3 

628.59 

4 

9,738.63 

Oftipi^g^  fr>r  curtailment  of  work .., 

4,600.00 

Inapectlon 

405.00 

Total 

117,688 

86,873.97 

a  Contract  price. 

bBy  force  account.  This  fill  was  made  behind  the  protection  bulkhead  at  upstream  end  of  levee 
as  built  in  1903.  Part  of  this  was  rehandled— -by  force  account— when  the  bulkhead  was  removed  in 
1904;  $548.48  of  the  total  cost  has  been  reported  under  head  of  end  protection  work  In  Report  of  Chief 
of  ^agineezB  for  1904,  page  2060. 
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The  above  is  exclusive  of  313,285  cubic  vards  put  up  during  the  fiscal  year  ending 
June  30, 1904,  at  a  cost  of  $102,237.96.    (8ee  Report  Chief  of  Engineers,  1904,  p.  2056. ) 

A  small  force  has  been  maintained  on  the  levee  for  the  greater  part  of  the  year 
doing  ^neral  repair  work.  Iinme<liately  after  the  recession  of  the  high  water  of 
1904  this  force  rebuilt  660  feet  of  damaged  bulkhead  (wave- wash  protection)  and 
resodded  the  lower  slopes  of  the  levee  where  the  grass  had  been  damaged  by  long 
submergence;  1,085  cubic  yardn  of  material  taken  out  by  wave  wash  was  replaced, 
principally  by  shovel  work,  at  a  cost  of  $134;  the  temporary  protection  work  at 
upstream  end  of  levee  (as  built  in  1903)  was  removed  at  a  cost  of  $140,  and  403 
squares  of  the  temporary  protection  mattress  at  the  downstream  end  was  removed  at 
a  cost  of  $166.  Weeds  were  mowed  several  timen,  and  all  exposed  surfaces  of  the 
bulkheads  built  in  1903  for  wave-wash  protection  were  painted  with  tar. 

The  levee  was  finished  so  late  in  the  season  that  part  of  the  sodding  was  ineffective, 
and  the  heavy  rains  in  the  early  part  of  1905  did  much  damage  to  the  levee  slopes. 
The  permanent  force  resodded  the  levee  where  necessary  and  has  surfaced  the  slopes 
of  the  newer  portion  of  the  work  several  times. 

LEVEE  PKOTBCTION   WORK. 

The  permanent  protection  work  at  the  upstream  end  of  levee  consists  of  a  paving 
covering  the  sloping  end  of  the  embankment  and  the  side  slopes  for  a  distance  of  100 
feet  back  from  the  end  of  levee  crown,  together  with  a  paving  60  feet  wide  on  the 
natural  ground  surface  laid  continuous  with  the  paving  on  the  slopes. 

Paving  consists  of  riprap  laid  close  by  hand,  with  the  larger  voids  chinked  with 
spalls,  except  for  the  slopmg  end  and  the  adjacent  pavement,  where  the  riprap  is 
laid  on  a  3-inch  layer  of  spalls.  Around  the  outer  edge  of  the  pa\'ing  is  a  trench  21 
feet  <leep  filled  with  selected  heavy  riprap. 

The  greater  part  of  the  rock  was  unloaded  on  the  river  bank,  1,200  feet  from' end 
of  levee,  during  the  high-water  peason  of  1904,  the  remainder  being  that  used  in  the 
tem}5orary  protection  work  at  upstream  end  of  levee  as  built  in  ISSS,  and  involving 
a  liaul  of  3,700  feet.  Hauling  was  done  by  contract,  delivery  of  rock  banning  July 
15  and  continuing  until  the  middle  of  Septeml)er. 

Paving  was  laid  by  force  account.  The  work  began  July  22  and  was  completed  on 
Septeral^r  23,  being  prosecuted  intermittently  as  rock  was  available,  the  force  being 
employed  in  removing  temporary  protection  work,  repairing  wave  wash,  ete.,  at 
other  times. 

The  permanent  protection  work  at  the  downstream  end  of  levee  consists  of  a  rip- 
rap paving  on  the  levee  slope,  beginning  100  feet  back  from  end  of  crown  on  lake 
siue,  extending  around  the  sloping  end,  and  continuing  along  the  river  slope  for  a 
distance  of  555  feet,  the  ground  surface  adjacent  to  the  paved  slopes  being  covered 
with  a  mattress  85  feet  wide,  built  continuous  with  the  paving.  On  the  river  side 
the  new  work — paving  and  mattress — joins  on  to  a  portion  c3  the  temporary  pro- 
tection work  placed  in  1903  around  the  end  of  the  then  uncompleted  levee. 

The  paving  is  similar  to  that  around  upstream  end  of  levee,  out  somewhat  lighter. 
The  riprap  is  laid  on  spalls  around  the  sloping  ends,  but  on  the  earth  slopes  for  the 
remaining  portion.  Tne  mattress  consists  of  an  upper  and  lower  pole  grillage  with 
two  layers  of  brush  between,  the  grillage  systems  being  connected  by  wires  passing 
through  the  brush,  and  carries  about  35  pounds  of  riprap  ballast  to  the  square  foot. 

To  prevent  a  concentrated  flow  through  the  borrow  pit,  river  side,  the  pit  is  croeeed 
by  a  series  of  pile  and  brush  dikes  having  their  crests  on  a  level  witl\  the  natural 
ground  surface  adjacent.  The  dikes  are  anchored  to  planks  buried  to  a  depth  of  2 J 
feet  and  resting  on  cross  heads  nailed  to  the  piles,  which  were  set  6  feet  in  the  ground 
with  post^hole  diggers.  Scour  underneath  the  brush  filling  of  dikes  is  prevented  by 
ballasted  foot  mats  around  the  piles. 

A  small  scraper  force  was  employed  October  3  to  7  in  smoothing  the  portion  of  the 
borrow  pit  to  oe  mattressed  and  sloping  oft  the  ]>ank  between  the  pit  and  levee 
berm.    Stumps  left  in  the  pit  were  grubbed  out. 

Rock  for  paving  and  ballast  had  oeen  iinloaded  on  the  canal  bank,  about  700  feet 
from  the  work,  during  the  preceding  high  water.  Rock  hauling  and  paving  bejgan 
October  6,  but  was  prosecuted  with  many  interruptions,  especially  as  to  the  paving, 
as  the  force  had  to  be  detailed  on  other  work  frequently.  Brush  cutting  began  at 
Longs  bar,  Louisiana,  about  4  miles  below  mouth  of  canal,  on  October  3;  began  hauling 
briLsn  to  river  bank  October  12,  and  on  the  14th  began  towing  to  mouth  of  canal. 
The  snag  boat  TTios.  B,  Florence  was  used  in  towing  and  as  quwters  for  the  cutting 

girty.     The  barge  was  borrowed  from  the  fourth  district,  improving  Mississippi 
iver. 
Piles  for  the  <like  were  obtaine*!  in  the  willow  flat  ])etween  the  (^anal  and  west 
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branch  of  Lake  Centennial,  about  7,000  feet  from  the  work.  The  greater  part  of 
these  were  cut  and  hauled  during  October,  as  opportunity  offered.  Brush  filling  for 
the  dikes  was  obtained  from  the  same  willow  nat,  80  cords  being  cut  from  ground 
adjacent  to  the  work  and  100  cords  about  4,000  feet  to  the  north.  Mattress  construc- 
tion began  October  19,  and  was  prosecuted  as  the  necessary  material  became  available. 
Piling  and  anchorages  for  stretches  of  dike  included  in  the  main  mattress  were  set 
before  construction  of  the  latter  was  begun.  PaA-ing,  mattress  construction,  and  dike 
work  were  completed  November  9,  December  19,  and  December  21,  respectively. 

The  work  was  greatly  hampered  by  scarcitv  of  labor,  necessitating  freauent  redis- 
tribution and  shifting  of  the  force.  At  the  low  river  stase  prevailing  while  towing 
was  in  progress,  the  flat  fore  shore  of  the  willow  bar  held  the  barge  some  distance 
out  from  the  water's  edge,  necessitating  a  long  carry  and  making  this  feature  of  the 
work  slow  and  expensive.  The  lack  of  a  proper  number  of  baives,  and  of  labor  to 
load  and  unload  tnem  promptly,  rendered  it  impracticable  to  keep  the  snag  boat 
stradily  employed  in  towing,  though  it  was  necessary  to  keep  her  constantly  in  com- 
mission, ana  still  further  increased  the  cost  of  brush  and  poles  as  delivered  at  the  mat. 

The  brush  cutting,  loading  and  unloading  wagons  at  Longs  Bar,  and  about  half  the 
loading  and  unloading  of  barges,  was  done  by  sub8iste<l  lalwrj  at  the  monthly^ate  of 
$30  per  man,  the  average  cost  of  subsistence  being  32^  cents  per  ration  (including 
cook^s  and  waiter's  wages).  The  remaining  labor  was  employed  by  the  day,  at  $1.25 
per  diem,  except  that  a  limited  number  of  subsisted  monthly  laborers  was  used  in 
completing  the  mattress  and  dikes.  Messrs.  Tate  &  Kirk,  Vicksburg,  Miss.,  furnished 
teams  for  hauling  at  a  contract  rate  of  $3.90  per  day  per  team  (including  driver  and 
wagon)  at  Longs  bar,  and  $3.50  per  day  at  downstream  end  of  levee. 

Table  II. — Cott  of  protection  work  (pating)  at  upstream  end  of  West  Pass  leree. 


Desi^ation. 


Superintendence 

Labor,  163  days 

Hauling.  219  cubic  yards  rock,  3,700  feet. . . 
Hauling,  1,566  cubic  yards  rock,  1,200  feet. 
Rock,  1,786  cubic  yards  on  river  bank 


Unit  cost 

to  nearest 

cent. 


414  squares. 


91.25 

.68 


2.53 
18.28 


Total. 


$40 
204 
127 
606 
4,519 


5,496 


Rock  cost  12.18  per  ton  (0.862  cubic  yard)  on  river  bank.  (See  Report  Chief  of  Engineers,  1904, 
p.  2060.)  Hauling  done  by  contract  at  rates  of  50  cents  and  33i  cents  per  ton  for  long  and  short  nauls, 
respectlTely. 


Table  III. — Cost  of  jwoteciion  work  at  dotniMreain  end  of  Wed  Paw  Levee. 

[(a)  Paviug.] 


Designation. 


Superintendence 

Labor,  laying  rock,  320  days 

Hauling  2,157  cubic  yards  of  rock 

Rock,  2,157  cubic  yards  on  river  bank  . 


694  squares. 


Unit  cost 

to  nearest 

cent. 


Total 
cost. 


S146 
400 
487 
2.53    5,461 


$1.25 


9.86  I      6,494 


[{b)  Mattress.] 


Superintendence 

Onibbing  and  grading 

Labor,  constructing  mattress 

Subsistence  for  part  of  labor 

Hauling  1,748  cubic  yards  of  rock 

Bock,  1,748  cubic  yards  on  river  bank . 

Brush,  at  mattress,  1,189  cords 

Poles,  at  mattres,  2,560 

Wire,  1,100  pounds 

Nails,  600  pounds 

Staples,  Sw  pounds 


1462  squares . 


90.23 

2.63 

2.61 

.20 

.02 

.02 


8.88 


$182 

196 

986 

85 

898 

4,414 

2,976 

508 

26 

18 

8 

9,788 
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Table  111.— Cost  of  protection  work  at  downstream  end  of  West  Pass  ietw-— Continued. 

[(c)  Brush  dike&] 


Designation. 


I  Cnitcocit 
'to  nearest 


Total 


Superintendence ; S36 

Labor,  bulldlnK  dikes 138 

Subsistence  for  part  of  labor 15 

Piles.  480 10.07  !  33 

Brush,  80  cords,  600-foot  haul ,          .76  61 

Brush,  100  cords,  4,000-foot  haul i          .98  9H 

Lumber,  6|  thousand  feet  B.  M !       12.86  82 

Nails,  175  pounds .02  4 

1,414  linear  feet  of  dike 34  '  467 


The  cost  of  196  sanares  of  foot  mats  under  portions  of  dikes  lying  outside  the  main  mattress  is  included 
in  section  (&)  of  above  table. 

Table  IV. — Approximate  distribution  of  cost  of  principal  materials  used  in  mattrei<s 

construction. 


Rock  (per; 
cubic  I 
yard). 


Cutting  privilege. 
Cutting 


T 


Hauling  to  bank,  loading  and  unloading. 

Team  hire 

Loading  and  unloading  barges 

Towing. 


Hauling  bank  to  mattress,  loading  and  unloading. 

Team  hire 

Superintendence 

SuDsistence 


Total. 


to.  07 
.14 
.02 


.23 


Brush    I 
cord).    I 


Poles 

(per 

pole). 


10.02 
.25 
.11 
.28 
.68 
.44  i 
.12  1 
.19  ' 

.18; 
•^1 


90.02 
.01 
.02 
.06 
.03 
.01 
.01 
.01 
.0:? 


2.61 


.20 


For  cost  of  rock  on  river  bank,  see  footnote  to  Table  II. 

Durinff  December  the  bulkhead  protection  work  on  river  side  of  levee  was 
extended  from  end  of  levee  as  built  in  1903  uptream  for  a  distance  of  336  feet,  pro- 
tecting from  wave  wash  that  portion  of  the  levee  extension  of  1904  which  has  no 
timber  growth  on  its  front.  The  bulkheads  were  constructed  essentially  as  those  on 
the  older  part  of  the  levee  (see  Report  Chief  of  Engineers,  1904,  p.  2056),  except 
that  the  plank  sheathing  was  put  on  horizontally  instead  of  vertically,  and  all 
cracks  were  battened.  The  cost  of  the  336  feet  of  high  bulkhead  and  989  feet  of 
low  was  $785,  distributed  practically  as  in  the  older  work. 

In  latter  part  of  Decemoer  the  upstream  half  of  the  levee  was  inclosed  by  a  two- 
strand  barbed-wire  fence,  starting  from  low  water  in  the  west  branch  of  Lake  Cen- 
tennial and  ending  on  the  MisBissippi  bar  opposite  the  west  end  of  levee.  The 
fence  is  6,000  feet  long  and  cost  $99. 

SURVEYS  AND   EXAMINATIONS. 

A  low-water  eurvey  was  made  of  canal  October  24  to  November  14  from  head  of 
dredged  channel  in  Old  River  to  deep  water  in  the  Mississippi.  Cross  sections  were 
sounded  at  about  1,000- foot  intervals  and  wye  levels  run  to  water  surface  at  all  sound- 
ing ranges.  This  survey  was  duplicated  March  8  to  18,  to  determine  the  changes 
brought  about  by  the  freshet  out  of  the  Yazoo  during  January  and  February.  In 
April  a  survey  was  made  of  the  portion  of  Lake  Centennial  fronting  the  mouth  of 
main  cut  of  the  canal  to  determine  what  fill  had  taken  place. 

Slope  gauges,  established  at  intervals  along  the  canal,  were  read  twice  a  week  dur- 
ing July  ana  August,  and  again  from  November  to  date.  During  and  since  January 
daily  readings  have  been  taken  on  jfauges  in  Old  River  and  Lake  Centennial.  The 
daily  readings  of  the  Mississippi  River  Commission  gauge  at  Kleinston  Landing, 
mouth  of  canal,  were  furnishea  by  the  Commission  observer  up  to  the  end  of  Apnl 
and  since  that  time  by  the  local  omce  of  the  Weather  Bureau. 
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Longitadinal  soundings  have  been  taken  through  the  canal  once  a  month  since 
September,  except  when  a  regular  survey  was  in  progress.  Discharges  were  observed 
in  the  harbor  division  of  canal  on  December  16  and  31  and  February  15. 

November  15  to  22  a  survey  was  made  of  the  left  bank  of  the  Mississippi  River  from 
King  Point  to  the  mouth  of  canal.  Cross  sections  were  taken  from  top  bank  out  to 
river  channel  by  levels  and  soundinss  at  intervals  of  about  1,000  feet,  using  the 
ranges  of  the  surveys  of  1902  and  1003.  This  survey  was  duplicated  in  April  from 
mouth  of  canal  upstream  for  a  distance  of  4,000  feet. 

November  23  to  30  a  survey  was  made  of  the  bar  at  old  mouth  of  the  Yazoo,  cov- 
ering same  ground  as  the  annual  low- water  surveys  made  at  this  place  since  1902. 

The  canal  survey  of  October  and  November  was  made  at  stages  varying  from  3.3 
feet  to  4.5  feet  in  the  Mississippi  River  (on  Kleinston  gauge).  The  st^  in  Old 
River  and  the  Yazoo  was  the  lowest  observed  in  many  years.  The  salient  features 
developed  by  the  survey  are  given  below: 

Table  V. — Low-water  vndths  and  depths  in  Yazoo  Divenon  Canal,  October-November , 

1904^ 


Water  widths: 
Maximum... 
Minimum . . , 
Mean 

Channel  depths: 
Maximum... 
Minimum  .. 
Mean 


Old  River 

Lake  Cen- 

to Lake 

tennial  to 

Centen- 

Missiasippi 

nial. 

River. 

Ftet. 

FeeL 

a240.0 

M96.0 

r  108.0 

d  131.0 

163.0 

160.0 

e31.6 

/20.9 

gb.A 

A 10. 9 

10.6 

18.2 

Remarks. 


As  found  by  survey: 
a  Head  of  main  cut    h  Near  mouth. 
e  In  Old  River,    d  At  South  street,  Vicksburg:. 

Reduced  to  4-foot  stage  on  Kleinston  gauge. 
«  Head  of  main  cut.   /  Mouth  of  canal. 
9  At  Cattail  Slough.    A  At  mouth  of  Glass  Bayou. 


The  Yassoo  River  dropped  to  an  unusually  low  stajge  in  latter  part  of  September 
and  remained  so  until  last  week  of  DcH^ember,  the  Mississippi  averaging  about  4  feet 
above  local  low  water  (—0.35  foot  on  Kleinston  gauge,  average  for  years  1891  to  1904, 
both  inclusive). 

The  restricted  water  width  on  the  city  front  inconvenienced  the  larger  boats,  espe- 
cially when  passing  craft  at  anchor,  but  the  depth  was  ample  for  the  lax^gest  Missis- 
sippi steamers  from  the  city  landing  out  to  the  mouth  of  canal.  In  the  main  cut  a 
stretch  of  thin  water  developed  about  half  way  between  Lake  Centennial  and  Bamett 
Lake  on  account  of  an  abnormal  widening  of  the  canal  at  this  point  and  the  develop- 
ment of  a  channel  against  either  bank.  The  depth  was,  however,  more  than  sufficient 
for  the  class  of  boats  plying  in  the  Yazoo  River  and  its  tributaries.  The  banks  were 
generally  stable  during  the  low- water  period,  the  only  marked  exceptions  being  in 
Bamett  Lake  and  at  the  mouth  of  Glass  Bayou.  The  stretch  of  canal  in  Bamett  I^ke 
is  excavated  in  the  soft  mud  bed  of  the  lake.  During  the  first  low- water  season  after 
the  opening  of  the  canal  (1903)  the  banks  of  this  stretch  broke  down  to  a  uniform 
slope  of  about  4  to  1,  but  no  serious  slips  occurred.  A  heavy  slip  occurred  on  right 
bank  of  canal  near  west  end  of  lake  in  latter  part  of  September,  a  second  on  the  left 
bank  about  300  feet  below  the  first  in  October,  and  a  third  on  rigjht  bank  immedi- 
ately below  the  first  two  in  November.  On  December  12  two  senous  slips  occurred 
near  east  end  of  lake,  the  banks  coming  in  practically  at  opposite  points,  and  contract- 
ing the  waterway  to  about  40  feet.  The  points  of  the  two  latter  were  blown  off  with 
d;^amite  on  December  12  and  13,  widenmg  the  waterway  to  about  60  feet.  All  the 
slips  extended  back  practically  to  the  banks  of  the  lake.  A  narrow  and  tortuous 
channel  resulted  through  the  lake,  and  the  current  in  the  contracted  section  became 
so  heavy  that  upstream  boats  were  compelled  as  a  rule  to  haul  through  with 
lines.  Glass  Bayou  is  a  hill  stream  emptying  into  the  canal  at  the  north  iD^undair 
of  the  city  of  Vicksburg.  A  gravel  bar  has  formed  at  mouth  of  the  bayou,  which 
forces  the  low- water  dischaiye  of  the  canal  against  the  opposite  bank  and  has  caused 
considerable  local  caving.  The  point  of  the  bar  was  blown  off  December  15,  widen- 
ing the  low- water  discharge  section  about  12  feet.  During  the  last  week  of  December 
brush  was  cut  in  the  willow  flat  opposite  and  transported  across  the  canal,  with  the 
intention  of  building  a  permeable  aam  in  the  bayou  near  its  mouth,  but  a  freshet  out 
of  the  Yazoo  prevented  the  completion  of  the  project. 

The  freshet  referred^  to  above  began  December  24,  the  stage  in  Old  River  rising 
from  0.6  foot  above  low  waters  on  date  named  to  13.1  feet  above  on  January  4,  and 

«7.1  fee1>— referred  to  the  Kleinston  gauge,  as  observed  November  2,  1904, 
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throuffh  January  and  February  holding  to  an  average  elevation  of  14.5  feet  above 
local  low  water.  During  same  period  the  MiasiaBippi  roae  from  0.7  foot  on  the 
Kleinston  gauge  Decemli^r  24  to  15.5  feet  on  Januarv  29,  declined  to  5.75  feet  Feb- 
ruary 14,  then  rose  to  18.1  feet  at  end  of  month.  Tne  total  fall  through  the  canal 
increased  from  7  feet  December  24  to  16.2  feet  on  January  2;  dropped,  as  the 
MissisBippi  River  rose,  to  6  feet  on  January  28;  increased  asain,  as  the  Mississippi  fell, 
to  16.4  feet  on  February  12;  then  dropped  to  4.9  feet  February  28.  The  period  of 
abnormal  slope  may  be  considered  as  ending  February  20,  when  the  fall  from  Old 
River  to  the  Mississippi  was  7.4  feet.  The  stage  in  Old  River  was  not/ quite  sufficient 
to  overtop  the  bar  at  the  old  mouth  of  the  river,  and  the  whole  Yazoo  dischaiige 
passed  through  the  canal. 

The  low-water  discharge  as  observed  at  the  Vicksbui^g  front  on  December  16  was 
2,349  cubic  feet  per  second,  the  smallest  yet  observed  for  the  Yazoo;  the  next  in 
Dfder  being  2,530  cubic  feet,  found  November  20,  1897,  at  the  old  mouth  of  the 
river.  On  December  31  the  dischaijge  through  the  canal  was  16,598  cubic  feet,  and 
on  February  15,  30,463  cubic  feet,  with  a  mean  velocity  of  12.7  feet  per  second  at  the 
place  of  observation — foot  of  Depot  street,  Vicksbure — on  date  last  named. 

The  extreme  current  velocitv  obtaining  during  the  greater  part  of  January  and 
February  resulted  in  excessive  bank  and  channel  scour.  True  bank  caving  was  most 
pronounced  in  the  higher  part  of  the  battureat  east  end  of  the  main  cut,  right  bank; 
at  mouth  of  Glass  Bayou,  both  bonks;  and  in  the  last  2,000  feet  of  canal  immediately 
above  the  mouth,  right  bank.  Dunne  the  latter  part  of  February  three  serious 
slips  occurred  on  the  left  bank,  all  in  the  last  4,000  feet  of  canal.  While  the  steep- 
ening of  the  bank  by  erosion  may  have  aided,  it  is  thought  that  these  slips  were 
primarily  due  to  a  combination  of  water  impounded  in  the  adjacent  bottom  land, 
soil  saturation  from  rain  and  snow,  and  alternately  freezing  and  thawing  weather. 
Channel  scour  was  greatest  through  Bamett  Lake,  where  all  material  brought  in  by 
slips  seems  to  have  been  swept  out,  and  from  the  city  ( Vicksburg)  landing  out  to 
the  Mississippi.  Test  soundings  indicate  that  the  bar  at  mouth  of  Glass  Bayou  was 
largely  dissipated  into  deeper  water  downstream. 

The  greater  part  of  the  material  scoured  from  the  main  cut  seems  to  have  been 
deposited  in  Lake  Centennial,  the  heaviest  fill  being  in  the  prolongation  of  the  main 
cut  out  into  the  lake,  and  dropping  off  most  rapidly  to  the  south  of  this  line.  The 
deposit  in  the  first  900-foot  extension  of  the  main  cut  averages  6  feet  above  canal 
grade  at  this  point  (—4.7  feet  on  the  Kleinston  gauge),  and  17.7  feet  above  lake 
Bottom  as  surveyed  in  November,  1894,  with  a  maximum  fill  of  21.7  feet  since  that 
year.  The  April  survey  of  the  portion  of  lake  contiguous  to  the  mouth  of  the  main 
cut  shows  a  deposit  of  1,635,200  cubic  yards  since  1894  in  the  157  acres  covered  by 
the  examination,  nearly  all  of  which  occurred  during  the  recent  freshet.  Consider- 
able fill  has  also  occurred  in  the  last  300  feet  of  the  main  cut,  where  the  bottom  rises 
to  an  average  of  3  feet  above  grade,  the  deposit  being  traceable  to  the  dissipation  of 
the  discharge  over  the  low  banks  of  the  cut  at  stages  exceeding  15  feet  on  the  Klein- 
ston gauge.  The  distance  across  the  bar  at  mouth  of  main  cut  from  the  grade  contour 
inside  the  dredged  channel  to  same  contour  in  the  lake  is  450  feet  on  the  south  side 
of  the  ridge  of  deposit  on  the  prolonged  center  line,  and  1,000  feet  on  the  north  side. 

The  changes  in  the  canal  pnsm  since  the  completion  of  dredging,  September,  1903, 
are  indicated  below. 

Tablb  VI. — Present  average  widths,  depths,  and  volumes  of  representative  stretches  of  canal, 
vMh  increase  in  these  features  since  completion  of  dredging,  September,  190S. 


stretch  of  dredged  canal. 

Top 
Length,     bank 
^vidth. 

In- 
crease. 

Depth 
of  cut. 

T_      ;  Volume  of 
crn^  i      canal 
cr^**-      prism. 

Increa:se. 

InOldRiver 

MU£9. 

0.96 
.54 
.68 

.94 

.81 

.70 
1.87 

Feet. 
181 
417 
417 

S95 

364 

278 
893 

Feet. 
80 
40 
78 

44 

89 

54 
62 

Feet. 
12 
63 
55 

48 

25 

30 
50 

FeeL 

1 

15 
28 

10 

5 

Cubic  ydt. 

209,100 

1,700,100 

1.556,600 

2,397,600 

1,244,200 

822  100 

CuJtricyde. 
62,000 
756,500 

Old  River  to  Bamett  Lake 

Through  Bamett  Lake 

Bamett  Lake  to  main  bank  Lake 
Centennial 

806,900 

1,071,800 

656,900 

850,100 
1.440,500 

Main   bank   Lake   Centennial  to 
mouth  of  main  cut 

Head  of  harbor  division  to  city  land- 
ing  

8 

City  landing  to  MlssiBSlppi  River  ... 

18  1    8,058,800 

Old  River  to  MisRissippi  River. 

5.99 

346 

52 

40  1         12  j  10,968.000 

5,146,700 
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Some  bottom  fill  has  taken  place  at  the  upper  end  of  the  Old  River  stretch,  and 
ezceeeive  bottom  sconr*  is  found  in  the  last  125  feet  of  this  and  the  first  500  feet  of 
the  succeeding  cut.  This  local  scour  is  traceable  to  the  eddy  formed  at  the  entrance 
to  the  main  cut  at  stages  overtopping  the  low  banks  of  the  Old  River  stretch,  and 
most  of  it  occuired  shortly  after  the  opening  of  the  canal. 

The  increase  in  width  and  depth  of  canal  is  not  adequate  to  explain  the  heavy 
increase  in  volume  of  canal  prism.  Most  of  the  canal  as  originally  dredged  consisted 
of  a  narrow  bottom  cut  from  grade  to  16  feet  above,  with  a  wide  upper  cut  thence  to 
ground  surface  (see  Report  Chief  of  Engineers,  1902,  p.  1422);  and  most  of  the 
enlargement  is  due  to  the  scouring  away  of  the  shoulders  between  the  narrow  and 
wide  cuts.  The  greater  part  of  the  changes  in  canal,  with  the  exception  noted  above, 
occurred  during  January  and  February  of  current  jrear;  and  if  the  conditions  then 
obtaining  were  the  rule,  the  probability  of  the  diversion  channel  for  the  Yazoo  reach- 
ing a  stable  regimen  would  be  small. 

Fortunately  the  combination  of  a  high  stage  in  the  Yazoo  coincident  with  a  low 
one  in  the  Mississippi  is  of  rare  occurrence,  having  happened  only  twice  before 
within  the  memory  of  old  steamboat  men,  namely,  in  1852  and  1873. 

The  slope  through  the  canal  is  a  function  of  the  relative  stages  in  the  Mississippi 
and  Yazoo  rivers,  and  of  the  rate  of  change  in  these  stages.  Under  ordinary  circum- 
stances the  ^11  from  Old  River  to  the  Mississippi  varies  from  about  1  foot  for  a  high 
stage  in  both  rivers  to  7  feet  and  over  for  coincident  low  waters,  but  under  abnormal 
conditions  it  may  range  from  a  negative  quantity  to  more  than  twice  the  usual  fall  at 
low  water. 

Table  VII. — Abnormal  and  representative  dopes  through  the  Yazoo  Canal,  • 


Year 

and 

month. 


n?X3!78  P^^^'. 
^^^•^      miiS.a 


1904. 
Jan.  80 

1905. 
Feb.  12 

1904. 
Dec.  24 

1905. 
Feb.  20 

1904. 
Apr.     2 
May  25 

July-... 
Aug  .... 

Oct 

Nov  .... 
Dec.1-24 


Total  fall- 


Staged  (above  local  low  water)  and  remarkB. 


Feet. 
«»Neg. 


8.1 


6.2 


.5 

.7 

2.6 

2.7 

4.8 


1905. 

iSV:::: 

+  .6 
-  .6 

June.... 

.4 

Feet 
l»Neg. 

8.8 


5.5 


Yazoo  River  at  Yazoo  City. 


Feet. 


Abnormal: 


5. 4  I  Rifling  0.1  foot  per  day  . 


4.5  I  Falling  slowly 

I 

14. 9  Rising  rapidly  until  Janu- 

'  ary  11,  then  slowly. 


•4  I 

.<r 

•  9  I 

1.8 
1.0  ' 

2.2  t 


■w 


21.4 

9.5 
4.0 

-  .2 

-  .9 
.0 


Representative: 
Rising  slowly  until  Aj 


ly  until  Api 
,  then  falling  slowly, 

I  Falling  slowly 

do 

Standing,  practically . . . 

do 

do 


ril 


20.2  ,  Fluctuating,  narrow  limits. 

19.0  do 

15. 4     Falling,  generally , 


Missiasippi  River  at  Kleinston 
Landing. 


Fett. 
14.4 


6.2 


8.7 


43.7 

82.9 

24.4 

8.7 

4.1 

1.3 


33.7 
32.5 
34.8 


Rising  3.5  feet  per  day. 
Falling  slowly. 


Fluctuated  between  0.4 
and  16.4  feet. 


Fluctuated  between  87.8 

and  47. 2  feet. 
Nearly  stationary. 
Falling  slowly. 

Do. 
Rising  slowlv. 
Falling  slowly. 


Falling,  generally. 
Rising,  generally. 
Falling,  generally. 


a  Lengtb  of  channel  having  exposed  banks  at  low  water;  shorter  than  dredged  cut. 
b  TotfQ  fall  MiasisBippl  River  to  Old  River  was  0.07  foot. 


In  above  table  low  water  in  the  Yazoo  and  Mississippi  is  taken  as  1.95  feet  and  0.35 
foot  below  the  zero  of  the  eauge  at  Yazoo  City  and  at  Kleinston  Landing,  respectively; 
these  being  the  means  of  tne  lowest  annual  gauge  readings  at  the  places  named  for  the 
period  1891  to  1904,  both  years  inclusive. 

The  November  survey  at  the  old  mouth  of  the  Yazoo  shows  a  marked  increase  in 
the  deposit  at  that  place.  The  great  body  of  the  bar  has  an  elevation  of  about  28  feet 
on  the  Kleinston  gauge.  A  swale  about  75  feet  wide  and  5  feet  lower  than  the  main 
fill  crosses  the  bar  along  the  old  left  bank  of  the  Yazoo.  The  closure  of  the  old 
mouth  for  ordinary  river  stages  may  be  considered  an  accomplished  fact. 
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The  November  sarvey  of  the  left  bank  of  the  MissisBippi  from  Kings  PoiAt  to  month 
of  canal  point  and  fronting  the  West  Pass  levee  shows  no  marked  change  since  the 
survey  of  November,  1903,  until  within  4,500  feet  of  the  mouth  of  canal.  From 
this  point  downstream  scour  is  indicated,  most  marked  about  opposite  old  West  Pass, 
where  the  subaqueous  bank  has  come  in  about  100  feet.  Downstream  from  this  point 
of  maximum  recession  the  subaqueous  bank  has  receded  about  half  the  maximum. 
The  upstream  i>oint  at  the  mouth  of  canal  has  rounded  off,  giving  easier  access  to 
the  canal,  especially  for  downstream  boats.  The  April  survey  from  mouth  of  canal 
upstream  to  West  Pass  and  above  shows  no  marked  change  since  November,  altfaoash 
the  tendency  is  toward  still  farther  recession.  The  slope  of  the  subaqueoas  bank  for 
this  stretch  varies  somewhat  irregularly  from  4:1  to  8:1,  and  the  average  distance 
from  crest  of  levee  to  top  of  the  steep  buik  is  between  600  and  700  feet. 

A  map  showing  the  route  of  the  canal  from  Old  River  to  the  Missiasippi  is  published 
in  the  Report  of  the  Chief  of  Engineers  for  1902,  pase  1422,  and  a  map  showing  the 
Yazoo,  Old,  and  Mississippi  rivers  in  the  vicinity  of  Vicksbuig  is  published  in  the 
Report  of  the  Chief  of  Engineers  for  1894,  page  1404. 
Very  respectfully,  your  obedient  servant, 

T.  C.  Thomas, 

AsgisUjtnl  Engineer. 

Oapt.  G.  M.  Hoffman, 

Corps  of  Enffineers. 


V6. 

IMPROVEMENT  OF  YAZOO,   TALLAHATCHIE,    COLDWATER,   AND    BIG 
SUNFLOWER  RIVERS,  AND  TCHULA  LAKE,  MISSISSIPPI. 

The  river  and  harbor  act  approved  March  3, 1905,  added  Coldwat^r 
Kiver  to  this  ffroup.  The  last  appropriation  for  improving  Coldwater 
River  was  made  by  act  of  June  14,  1880. 

During  the  fiscal  year  ending  June  30,  1905.  operations  were  as 
follows: 

(a)  YAZOO  RIVEIL 

The  U.  S.  snag  boat  Columbia^  James  H.  Britton,  master,  was 
employed  in  Yazoo  River  from  September  1  to  October  16,  and  from 
November  4  to  December  26.  Operations  extended  from  mouth  to 
head  of  the  river,  and  the  following  obstructions  to  navigation  were 
removed: 

Snags  pulled t$95 

Stumps  pulled  and  destroyed 197 

Logs  removed  from  channel 26 

Shore  snags  cut 65 

Linear  feet  of  wing  dams  built 2^ 

Wrecks  removed  (part  of  C.  S.  transport  Ivy,  sunk  1862,  at  O'Neal  Greek,  and 

sunken  barge  above  Roeebank) 2 

November  16  to  27  the  party  under  Overseer  James  H.  Bobbs 
worked  down  Yazoo  River  from  the  mouth  of  Big  Sunflower  River  to 
Vicksburg,  cutting  timber  on  sliding  banks  and  destroving  stumps, 
shore  snags,  etc.,  the  following  being  a  summary  of  tne  work  per- 
formed: 

Stumps  cut  and  destroyed 237 

Shore  snags  cut 497 

Logs  removed  from  channel 3 

lieaning  trees  felled  and  cut  up 1,980 
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(b)  TALLAHATCHIE   BIVEB. 

The  snag  boat  ColumMa  worked  in  thia  river  from  October  17  to 
November  3,  between  its  mouth  and  Philipp,  destroying  the  following 
obstructions  to  navigation: 

Snags  pulled 178 

Stumpe  palled 34 

Logs  removed  from  channel 18 

Leaning  trees  felled  and  cut  up 40 

(c)  BIG   SUNFLOWEB  BIVEB. 

September  1  to  4  U.  S.  quarter  boat  No.  2  was  towed  from  Vicks- 
bur^  to  Osceola  Landing.     From  September  5  to  November  15  a  party 

Snipped  with  tools,  tackle,  explosives,  etc.,  under  Overseer  tJames 
.  Boobs,  worked  between  Osceola  and  the  mouth  of  the  river,  build- 
ing and  repairing  wing  dams  to  close  chutes  and  to  contract  and  scour 
the  channel,  and  removing  obstructions  from  the  channel  and  banks. 
The  following  is  a  summary  of  the  work  performed: 

Wing  dams  built  ( total  length  5, 700  feet ) 15 

Old  dams  repaired  and  strengthened 21 

Snags  and  logs  removed  from  channel 1, 286 

Shore  snags  cut 1,344 

On  June  26  the  snag  boat  Columbia  left  Vicksburg  with  quarter 
boat  No.  2  and  a  pile  driver  barge  in  tow  and  reached  Baird  Landing, 
at  the  crossing  of  the  Southern  Railway,  about  140  miles  upstream, 
June  29.  After  leaving  the  tow  at  Baird,  the  snag  boat  worked  down- 
stream to  Dogwood  Landing,  removing  2  snags  at  Panther  Bend  and 
1  below  Big  Basin. 

The  party  on  quarter  boat  No.  2  commenced  clearing  the  banks  of 
leaning  timber  and  worked  downstream  one-half  mile  below  Baird; 
1,556  leaning  trees  were  felled  and  cut  up  June  29  and  30. 

(d)  tchula  lake. 

The  U.  S.  snag  boat  Thos.  B.  Florence.^  James  H.  Britton,  master, 
was  seflt  to  Tchula  Lake  to  remove  formations  of  drift;  left  Vicks- 
burg  January  25  and  returned  February  3. 

One-half  mile  above  Marcella  the  channel — about  60  feet  wide 
between  willows — ^was  found  to  be  blocked  for  100  yards  by  an 
accumulation  of  trees,  logs,  and  drift.  This  jam  was  broken  loose 
and  kept  in  motion  until  it  passed  out  into  the  wide  channel  of  Yazoo 
River.  The  snag-boat  then  made  a  patrol  through  the  lake  and 
removed  5  logs  from  the  channel  and  2  large  trees  which  had  blown 
into  the  lake. 

Of  the  available  funds,  the  sum  of  $60,000  is  to  be  applied  to  build- 
ing a  new  steel-hull  snag  boat,  and  the  remainder  is  for  continuing 
work  in  the  various  streams  during  the  next  two  years.  The  prepa- 
i-ation  of  plans  for  the  new  snag  boat  has  been  commenced. 

Reference  is  invited  to  the  appended  report  of  Mr.  H.  M.  Marshall, 
assistant  engineer. 


Digitized  by  VjOOQIC 


1566       REPOBT   OF  THB   CHIEF   OF   EKGIITEEBS,  U.   8.   ARMY. 

Money  stcUernent. 


YaztHi 
River. 

$11, 362. 07 

690.000.00 
17.25 

Talla- 
hatchie 
and  Cold- 
•water 
rivers. 

Big  Sun- 
flower 
River. 

1 

J  Illy  1, 1904.  twlance  unexpended 

Amount  appropriated  by  river  and  har- 
bor act  approved  March  8, 1906  a 

Amount  received  from  sale  of  property. . 

1916.88 
6,000.00 

88,882.88 
6,000.00 

81,184.44       $22,344.77 

4.000.00       105.000.00 
17. 25 

June  80, 1906,  amount  expended  during 
fiscal  year,  for  maintenance  of  improve- 
ment   

101,879.82 
7,114.78 

6,916.88 
786.44 

14,882.88 
4,486.42 

5,184.44       127,362.02 
394.  M         12.7ai..V> 

July  1, 1906,  balance  unexpended 

July  1, 1906,  outstanding  liabUities 

94,264.69 
18.91 

6,180.44 
10.75 

10.896.96 
88.83 

4,789.48       U4,630.47 
....            118.49 

Jul  v  1. 1906,  balance  available 

94,246.68 

5,169.69 

10,307.13 

4,789.48       114,611.98 

1 

a  Allotments  approved  by  Secretary  of  War  April  7, 1906. 
fr  Includes  ^,000  for  new  snag  boat. 


LIST  OP  APPROPRIATIONS. 


By  act  of— 


Yazoo 
River. 


March  8. 1873 

March  8, 1875 

August  14, 1876 

June  18, 1878 

March  3. 1879 

June  14, 1880 

March  3, 1881 

August  2. 1882 

July  6, 1884 

August  6,  1886 

August  11,  1888 

September  19, 1890 

July  IS,  1892 

August  18,  1894 

June  8, 1896 

March  3, 1899 

June  13. 1902  (allotmentA). . 
March  3, 1906  (allotments) . 


140,000.00 
12,000.00 
15,000.00 
26,000.00 
16,000.00 
12,000.00 
6,000.00 
8,000.00 
10,000.00 
15,000.00 
32,000.00 
26,000.00 
20,000.00 
20,000.00 
20,000.00 
20,000.00 
21,000.00 
90,000.00 


Total  amount  appropriated ,  406, 000. 00 

Total  amount  expended |  811,736.41 


Balance  unexpended ....i    94,264.69       5,180.44 


Talla- 
hatchie 
and  Cold- 
water 
riven. 


Big  Sun- 
flower 
River. 


Tchula 
Lake. 


813.000.00 
13,000.00 
3,000.00 
3,000.00 
3,000.00 
8,600.00 
5,000.00 
5,000.00 
6,000.00 
4,000.00 
4,000.00 
6,000.00 
10,000.00 
6,000.00 


81,500.00 
76,819.56 


920,000.00 
8,000.00 
4,000.00 
6,000.00 
6,000.00 
6,000.00 
5,000.00 
6,000.00 
6,000.00 
5,000.00 
5.000.00 
6.000.00 
20,000.00 
6.000.0C 


103,000.00 
92,604.04 


10,396.96 


88,000.00 
2,500.00 
1,600.00 
2,000.00 
8,000.00 
3,000.00 
8,000.00 
3,000.00 


4,000.00 
4,000.00 


Total. 


840,000.00 
12,000.00 
16,000.00 
25,000.00 
48,000.00 
88.000.00 
16,000.00 
18,500.00 
19,600.00 
26,600.00 
46,000.00 
38,000.00 
88,000.00 
82,000.00 
29.000.00 
30,000.00 
66,000.00 

106,000.00 


29,000.00 
24,210.62 


619,500.00 
604.869.63 


4,789.48       114,630.47 
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COMMERCIAL  STATISTICS. 
(A)  YAZOO  RIVER. 

Yasoo  River  was  navigable  from  mouth  to  head  the  entire  fiscal  year. 
List  of  boats  engaged  in  the  trade  during  the  fiscal  year. 


Name. 


F.  Weyerhausero. 

American 

JackOsbom 

Stella 

£dna 

H.  C.  Brockman  a 
C.  J.  Reynolds  a  b, 

Imoyne 

Modoc 

Constance 

T.B.Bntt8 

Stella  Gnynn 

Angelina  M.  ^ 

Cody  Hullo 

Queen 


Clam. 


Stem- 
wheel. 
....do.... 

....do.... 

....do.... 

....do.... 

....do.... 

....do.... 

....do.... 

....do.... 

Gasoline. 

....do.... 

....do.... 

....do.... 

....do.... 
....do.... 


216 
190 
126 
88 
78 
76 
71 
51 
27 
50 
17 
14 

13 
9 


t 

Feet. 
140 

158 

120 

101 

70 

91 

112 


64 


I 


I 


81.0 
27.6 
80.0 
25.0 
21.4 
22.6 
22.1 


14.0 


50  I  12.0 


45  I  10.0 


65  ,  12.8 


4.5 
4.2 
5.0 
8.0 
8.0 
3.8 
2.6 


2.5 


3.0 
•2.0 


Draft. 

1 

! 

]" 

Between— 

1 

3.0 
1.9 

Feet. 
4.5 

5.5 

Vicksburg  and  mouth 
Sunflower. 

Vicksbuig  and  Green- 
wood. 

Greenwood  and  Bel- 

Yazoo  City  and  Bel- 
zona. 

Vicksburg  and  local 
points. 

Vicksbuig  and  mouth 
Sunflower. 

New  Orleans  and  Sa- 

^tartia. 

Belzona  and  Green- 
wood. 

Vicksburg  and  Bel- 
zona. 

Yazoo  City  and  local 
points. 

Vicksburgand  Green- 
wood. 

Yazoo  City  and  Bel- 
zona. 

Yazoo  City  and  Sa- 
tartla. 

Vicksbuig  and  Satar- 
tia. 

Greenwood  and  Bel- 
zona. 

Vicksburg  and  local 
points. 

6 

208 

1.9 
1.7 
2.2 
2.0 
2.0 
1.0 
1.2 
0.5 
1.2 

8.5 
4.0 
2.8 
3.0 
2.0 
3.0 
1.6 
2.0 
2.0 

90 
48 
20 

210 

4 

12 
20 
11 

.... 

1.3 
1.5 

1.7 
1.5 

20  '  50 
6    .... 
1    .... 

1.3 
1.5 

2.1 
2.0 

32    .... 
24    .... 

a  Towboats. 


b  With  one  or  more  baiges. 
Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed . 
Live  stock . . 

Lumber 

Staves 

Saw  I 
Pro^ 


nogs... 
'▼isions. 


1904^. 


Tont. 
6,474 
7,416 
191 
7,144 
4,250 

75,000 
3,069 


Articles. 


Grain 

Miscellaneous 

Total  freights  for  Yazoo  proper — 
Total  for  tributaries 

Total  for  Yazoo  and  tributaries . . . 


1904-«. 


Tons. 
1,216 
4,424 


108,188 
66,289 


174,422 


Estimated  value: 

Yasoo  proper 12,016,800 

Tazoo  and  tributaries 6,468.550 
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(B)  TALLAHATCHIE  RIVER. 

Daring  the  fiscal  year  ending  Jane  30,  1905,  Tallahatchie  River  was  navigable  to 
Sharkey  and  to  mouth  of  Coldwater  River  from  January  to  June,  inchwive. 

JAgt  of  gtem-wheel  Meamhoais  engaged  in  the  trade  during  tlie  fiscal  year. 


Name. 


Choctaw.... 
Jack  Osbom 
Imoyne 

Maggie 


223 
126 
51 

60 


Feel. 
120 


85 


24 
30 


19 


t 

Feei. 
4.0 
6.0 


8.6 


Draft. 


^ 


Feet. 
1.7 
1.9 
1.2 

1.9 


Feet. 
8.6 
8.5 
2.5 

3.5 


Between— 


Greenwood  and  St.  Elmo i  123 

Greenwood  and  local  points I      3 

Not  reported I    GO 

fGreen  wood  and  Lone  Star « 

(Greenwood  and  Marks 26 


Summary  of  commerce  reported. 


Articles. 

1904-6.    1 

Articles. 

1904^. 

Cotton 

Tbru.    1 
4,474 
8,473 

52 
2,800 

60 

Provisions 

Tbfw. 
1,921 
5,610 
1,946 

Cotton  seed     

Grain      .... 

Livestock 

Miscellaneous 

Lumber 

Total 

Staves 

26,836 

Estimated  value,  $1,248,000. 

(C)  BIG  SUNFLOWER  RIVER. 

The  river  was  reported  navigable  for  light-draft  boats  daring  the  entire  fiscal  year. 
List  of  boats  engaged  in  tlie  trade  during  the  fiscal  year. 


Class. 

Stern- 

wheel. 

....do.... 

....do.... 

....do-... 

....do.... 

1 

216 

98 
83 

75 

15 
10 
14 

14 
18 

9 

Feet. 
140 

100 
101 

91 

F^et. 
3L0 

19.8 
25.0 

22.6 

x: 

Draft. 

Between - 

1 

e 

Name. 

1 1 

! 

F.  Weyerbaiwcra.. 

Osase 

Stella 

H.C.Brockmano.. 

Steamer  B 

Feet. 
4.5 

3.8 
3.0 

3.8 

Feet.  '  Feet. 
3.0      4.5 

2.0  1    2.5 
1.7       4.0 

2.0  '    3.0 

1.6       2.0 

1.2  j    1.7 

1.4  1     1.9 

1.5  1.7 
L5  1     1.5 

1.3  2.1 

1 

Vicksburg  and  local 
points. 

do 

Yazoo  City  and  local 

points. 
Vicksburg  and  local 
points. 

do 

do 

Vicksbuig  and  Wood- 
bum. 

do 

Vicksbuig  and   Goff 

Landing. 
Vicksbuig  and  Wood- 
bum. 

116 
32 

52 

140 

Steamer  C 

....do.... 

1 



10 1:::: 

Pearlb 

Gasoline. 

....do.... 
....do.... 

....do.... 

27 

48 
2 

Pride  of  Virginia.. 
AngelinaM 

CodyHulla 

50  \  12.0 
45  '  10.0 

65     12.8 

2.5 
3.0 

2.0 

250 

a  Towboat. 


e»  With  barge. 
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Summary  of  commerce  reported. 


ArUcles. 

1904-6. 

Tons. 

2,172 

1880 

248 

2,600 

2 

26,720 

1                           Articles. 

1904^ 

Cotton 

PpoviriottB*.                             

Tom. 
2,214 
2,960 

Cotton  feed. 

Qrain 

Livestock  ... 

Miscellaneous 

2,288 

liVunber 

Total 

Staves 

89,874 

Saw  logs 

Ertlmated  valne,  91,229,260. 


(D)  TCHULA  LAKE. 


During  the  fiscal  year  Tchula  Lake  was  reported  navigable  from  January  to  June, 
inclusive. 

LiM  of  boats  engaged  in  the  trade  during  the  fiscal  year. 


ClasB. 

1 

i 

5 

1 

Draft. 

1 

Nsme. 

i 

1 

Between. 

JackOsborn... 
Imovne 

Stern-wheel.. 

126 
61 

120 

80 

6 

Feet. 
1.9 
1.2 

Feet. 
3.6 
2.6 

Greenwood  and  local  points. 
da 

3 
?6 

Summary  of  commerce  reported. 


Articles. 

1904^. 

Cotton 

Tom. 
220 

Cottonseed 

600 

112 

Grain 

67 

MiscellaneouB - 

80 

Total 

1,029 

Estimated  value,  160,000. 


April  24,  1905,  recjuests  were  sent  to  the  boards  of  trade  at  Vicksburg,  Vazoo  City, 
and  Greenwood,  Miss.,  for  reliable  information  of  the  effect  of  the  project  upon 
freight  rates.  The  following  reply  was  received  from  the  Vicksburg  Board  of  Trade. 
No  responses  have  been  received  from  the  other  cities. 

Board  of  Trade  of  Vicksburg, 

Vichsburgy  Miss.,  May  SI,  1906. 
Gapt  G.  M.  Hoffman. 

Dear  Sir:  I  must  ask  your  pardon  for  my  failure  to  send  you  promptly  the  infor- 
mation given  below  regarding  freight  rates  from  Yazoo  River  pJoints  to  Vicksbuix- 
We  have  been  so  constantly  engaged  in  work  on  our  Valley  Park-Silver  City  Rail- 
road extension  that  it  has  b^n  impossible  for  me  to  keep  up  with  other  work. 

Rates  to  Vicksburg  from  Yazoo  River  points. 


By  boat. 


By  rail. 


Ckitton,  per  bale 

Cotton  seed,  per  ton 

liiye  stock,  per  bead 

Grain,  flour,  meal,  and  provisions,  per  100  pounds. 


to.  60  to  90. 75 

1.60 to  2.00 

2.60 

.lOto     .m 


SI.  00  to  $1.60 

2.00 to   8.00 

7.60 

.16to     .20 


To  inland  points,  while  there  is  no  fixed  class  rate  by  river,  the  rates  would  figure 
somewhat  as  follows: 
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One  hundred  miles  inland. 


Bymil i  60     49 

Byboat 40     ~' 


Claffi  and  rate  (cents). 

2. 

3. 

4. 

5. 

6. 

A. 

B.     C.  j  D. 

E. 

F. 

a. 

49 

43 

36 

30 

26 

18 

28     28 

15 

84 

40 

43 

86 

30 

26 

20 

16 

12  1  12     12 

10 

20 

20  1    26 

1 

Rates  by  rail  are  not  usuaHv  advanced  during  periods  when  navigation  is  sus- 
pended, because  it  is  realized  tfiat  the  suspension  is  only  temporary.  If,  however, 
navigation  were  permanently  suspended,  it  is  safe  to  say  that  an  advance  over  exist- 
ing  rates  would  be  made  at  once. 

An  enormous  amount  of  timber  is  ** rafted*'  by  river,  particularly  from  the  Yazoo 
River  section  and  through  the  tributaries  of  the  Yazoo  River  to  the  mills  at  Vicks- 
burg.  This  timber  could  not  be  reached  by  rail,  coming  as  it  usually  does  from  very 
low  lands. 

Trusting  that  the  information  given  may  be  of  service  to  you,  and  again  regretting 
the  delay  in  sending  it,  I  am, 

Very  respectfully,  Fbank  H.  Anobbwb, 

Secretary. 


REPORT  OF  HR.  H.  M.  MARSHALL,  ASSISTANT  ENGINBER. 

Monroe,  La.,  June  SO,  1906. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  general  improvement 
of  Yazoo,  Tallahatchie,  Coldwater,  and  Big  Sunflower  rivers  and  Tchula  Lake,  Mis- 
sissippi, for  the  fiscal  year  ending  June  30,  1905. 

At  the  beginning  of  the  fiscal  year  all  boats  were  laid  up  in  the  lake  near  Vicks- 
burg.  Miss.,  under  the  care  of  J.  H.  Britton,  master  of  U.  S.  snag  boat  Columbia. 
Minor  repairs  were  made  and  painting  done  until  September  1,  when  the  Columbia 
left  for  Yazoo  River  under  command  of  J.  H.  Bntton.  Work  waa  carried  on 
upstream  to  the  mouth  of  Yalobusha  River  till  September  30.  The  boat  then  moved 
down  to  Honey  Island,  39  miles  below  Greenwood.  There  a  wing  dam  of  trees  and 
brush  was  built  175  feet  long,  which  increased  the  depth  from  20  inches  to  about  3 
feet.  Another  wing  dam  of  like  character  150  feet  long  was  built  at  Gold  Dust  bar, 
which  also  improved  the  depth  of  the  river.  Work  was  carried  on  upstream  till 
October  17,  when  the  l)oat  entered  Tallahat<^hie  River,  returning  to  Yazoo  November 
4,  and  worked  back  and  forth  below  Yazoo  Citv  till  laid  up  at  Vicksburg,  Miss., 
December  28,  1904. 

November  16  to  27  the  chopping  party  under  Overseer  J.  H.  Bobbs,  which  liad 
been  working  in  Big  Sunflower,  worked  from  there  to  mouth  of  Yazoo. 

The  highest  and  lowest  stages  reached  on  Yazoo  River  during  the  year,  as  reported 
by  the  Weather  Bureau,  were  as  follows: 


Station. 

Highest  reading. 

Lowest  reading. 

Range 

(in 
feet). 

Date. 

Feet. 

Date. 

Feet. 

Greenwood  a 

1905. 
Feb.  23, 24 

2Q  fi 

1904. 
Nov.  1,14-17 

-0.1 
-3.0 

29.7 

Yazoo  City 

Mar.  20, 22-29,  and  Apr.  4 .       21  -  ft 

Nov.  1&-21  and  26-SO 

24.5 

a  Established  Nov.  1, 1904. 


TALLAHATCHIE  RIVER. 


From  October  17  to  Novembers,  1904,  the  IT.  S.  snag  boat  Columbia,  J.  H.  Britton, 
master,  worked  between  the  mouth  of  Tallahatchie  River  and  Moss  Place,  67  miles 
up,  destroying  shore  snags  and  removing  obstructions  from  the  channel. 


TC'HULA    LAKE. 


January  25,  1905,  the  U.  S.  snag  boat  Thof^.  B.  Florence  left  Vicksburg  to  remove 
a  log  jam  in  Tchula  I^ake  one-half  mile  above  Marcella  and  ran  it  out  into  Yazoo 
River.  The  boat  returned  to  Vicksburg;  then,  February  1  to  3,  made  a  patrol  of  the 
lake,  but  found  it  all  clear. 
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BIO   81TNFIX)WBR   RIVKR. 


The  quarter  boat  and  pile  driver,  with  J.  H.  Bobbs,  overseer,  in  charge,  and  17 
laborers  on  board,  left  Vicksbuiv  September  1  in  tow  of  the  gasoline  boat  l^ella 
Cfwinn  and  arrived  at  Osceola  Lanaing,  on  Big  Sunflower  River,  September  4.  Work 
was  carried  on  downstream  from  September  5  to  November  15,  1904,  and  consisted 
in  bmlding  and  repairing  wing  dams,  cutting  trees  from  the  banks,  and  removing 
logs,  snags,  and  stamps  from  the  channel.  Fifteen  wing  dams,  having  total  length  of 
5,425  feet,  were  built  and  20  dams  were  repaired.  The  depth  of  water  at  the  snoals 
was  increased  from  16  inches  to  2i  feet  by  the  building  of  the  wing  dams. 

Jane  25,  1005,  the  U.  S.  snag  boat  Coiumbiay  J.  H.  Britton,  master,  left  Vicksburg, 
havinii;  the  quarter  boat  and  pile  driver,  under  Overseer  J.  H.  Bobbs,  in  tow,  and 
arrived  at  Baird,  Miss.,  June  29.  Both  snag  boat  and  quarter  boat  are  working 
down  the  river  at  this  date. 

No  gauges  were  kept  on  Big  Sunflower  River  during  the  year. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
AmeUml  Engineer. 
Capt.  G.  M.  Hoffman, 

CorpB  of  Engineers, 
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APPENDIX  W, 


IMPROVEMENT  OF  ARKANSAS  RIVER  AND  OF  CEMAIN  RIVERS  IN 
ARKANSAS  AND  MISSOURI. 


REPORl  OF  MAJ.  GRAHAM  D,  FITCH,  CORPS  OF  EXGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1906,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVBMENTB. 


1.  ArkaoBas  River,  Arkansas. 

2.  White  River,  Arkansas. 

3.  (Jpper  White  River,  Arkansas. 

4.  Operating  and  care  of  Locks  and  Dams 

Nob.  1  and  2,  Upper  White  River, 
Arkansas. 


5.  Cache  River,  Arkansas. 

6.  Black  and  Current  rivers,  Arkansas 

and  Missouri. 

7.  St.    Francis  and   L'Angoille   rivers, 

Arkansas. 

8.  St.  Francis  River,  Missouri. 


Engineer  Office,  0.  S.  Army, 
Little  Bock,  Arh,  July  10 j  1906. 
General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  fiscal  year  1905  of  the  following-named  works  of  river  and  harbor 
improvements  under  my  charge.     »    *    * 

Effort  was  made  to  obtain  information  regarding  the  effects  that 
river  improvements  have  had  on  freight  rates,  and  although  the  com- 
mercial organizations  of  the  several  river  towns  were  written  to,  no 
information  worth  noting  was  received,  therefore,  this  subject  is  not 
touched  upon  in  the  reports. 

Very  respectfully,  your  obedient  servant, 

Graham  D.  Fitch, 
Major,  C(yrp8  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chi^f  of  Engineers^  U.  S,  A, 


W  I. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS, 
OPERATIONS  THIS  FISCAL  YEAR. 

Both  of  the  snag  boats,  which  were  preparing  for  active  work  at 
the  beginning  of  the  fiscal  year,  were  gotten  to  work  early  in  the  year, 
the  C.  B.  Reese  leaving  Newport  on  the  6th  of  July,  1904,  and  be^n- 
ning  work  at  Poverty  Point  (8)  on  the  8th  and  the  Arkansas  beginning 
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at  Little  Kock  (174)  on  the  9th.  With  the  exception  of  the  C.  B. 
Reese  being  employed  on  White  River  during  the  months  of  October 
and  November,  both  boat8  were  kept  at  work  on  this  river  until 
December  31.  1905,  when  it  became  necessary  to  suspend  operations 
because  of  exnaustion  of  funds.  At  this  time  the  river  was  at  so  low 
a  stage  that  the  boats  could  not  be  run  to  Little  Rock,  so  both  boats 
were  laid  up  temporarily  where  they  happened  to  be  on  that  date, 
only  sufficient  crew  being  retained  on  them  to  take  them  to  Little 
Rock  when  a  rise  should  come.  The  C.  B,  Reese  lay  at  Swan  Lake, 
the  Arkansas  at  Pine  Bluff.  It  was  not  until  late  in  February,  1905, 
that  the  boats  were  run  to  Little  Rock,  the  Arkansas  arriving  there 
on  the  26th  of  the  month,  the  C.  B.  Reese  on  the  da}''  following. 
Both  boats  were  then  laid  up  permanently  pending  the  action  of  Con- 
gress on  a  river  and  harbor  bill.  Such  a  bill  having  become  a  law 
and  funds  appropriated  by  it  having  become  available,  repair  and 
overhaul  of  the  U.  B.  Reese  was  begun  April  16,  1906,  ana  of  the 
Arkansas  May  1,  1905.  Both  boats  resumed  active  work  on  June  13, 
1906,  the  C.  jB.  Reese  beginning  work  at  foot  of  Lakes  Bend  (66),  the 
Arkansas  at  Devils  Bend  (194).  The  C.  B.  Reese  is  now  working  in 
the  vicinity  of  Hannaberrv  and  the  Arkansas  is  in  the  vicinity  of 
Wampoo.  ^ 

Summary  of  work  done  by  snag  boats  in  Arkanms  River j  fiscal  year  1905, 


Date  and  snag  boat. 

Work  done  between— 

Dlfr     Snags 
^»««-  moTed. 

Trees 
cut 

Drifts 
broken. 

Miles 
run. 

July,  1904: 

Arkansas 

Hensley  Island  and  Shoal  Creek 

Poverty  Point  and  Bankhead 

Jfitea. 
149 
77 

93 

51 
4 

25 

26 
42 

101 

}  >« 

19R 

2,088 
1.369 

8,900 

2* 

1 

278 

C.B.Reese 

426 

August,  1904: 

Arkansas 

183 

/Bickers  and  Pine  Bluff 

1,447  ;           2 

455              2 
1,402    

1,438  ' 

122  ! 

1,178    

60' 

2,076  ,           1 
2,900   --- 

tsawmlll  Bend  and  Hopedale 

Heptejnber.  1904: 

Arkansas 

Morgan  Bend  and  Thedfords 

87 

C.B.  Reese 

Poverty  Point  and  Arkansas  Post 

Southbend  and  Kimbroughs 

28  j        2S5 

125 

October,  1904; 

Arkansas ,,.... 

23 

19 

48 
35 
11 

82 
20 

142 

272 

121 
}      272 

46 
43 

69 

November,  1904: 

Arkansas 

Jardlow  Point  and  Bickers 

49 

December,  1904: 

ArkansaH 

Vincenn&s  Bend  and  Pine  Bluff 

/Poverty  Point  and  Rafelds 

62 

C.B.  Reese 

93 

June,  1906: 

Arkansas 

\Cummins  and  Swanlake 

Wampoo  and  Lewisburg 

142 

C.B.Reese 

Bickers  and  Simpsons 

169 

Poverty  Point  and  Shoal  Creek 

Total 

278 

1,687 

18,380 

8 

1,818 

In  July,  1904,  a  ''cut-off"  was  made  by  the  river  at  Pawpaw  Land- 
ing, 25  miles  below  Little  Rock.  In  June,  1905,  a  "cut-off"  was  made 
by  the  river  at  Spellmans  Point,  30  miles  below  Pine  Bluff.  E^ach  of 
tnese  ^'out-otfs"  caused  a  local  shortening  of  the  river  of  about  four 
miles,  and  as  a  consequence  the  river  banks  for  several  miles  each  way 
from  them  are  caving  badly.  During  the  high-water  period  of  June 
and  July,  1904,  the  river  carried  an  unusuallv  large  quantity  of  drift. 
At  the  Memphis,  Helena  and  Louisiana  Railway  bridge,  then  under 
construction,  near  Garland  Lake  (19  miles  above  the  mouth  of  the 
river),  the  drift  accumulated  in  a  jam  reaching  from  pier  to  pier. 
This  jam  forced  the  water  against  the  north  bank  of  the  river,  wnich 
caved  about  300  feet,  leaving  what  was  the  north  bank  pier  of  the 
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bridge  some  275  feet  out  in  the  river  and  nearly  filled  the  south  draw 
opening  with  a  sand  bar.  The  railway  company  removed  much  of  the 
drift,  wit  as  some  of  it  was  too  heavy  to  be  moved  by  the  plant  con- 
trolled by  the  company,  the  snag  boat  C.  B.  Reese  was  loaned  the 
company  for  five  days  in  July  for  this  work,  the  railway  company 
paying  all  the  expenses  of  the  1[K)at  during  that  period.  Subsequentlv 
the  cut  around  the  north  pier  enlarged  and  the  sand  bar  enlarged  until 
it  closed  both  draw  openings.  By  means  of  dikes  the  railway  couipany 
has  forced  the  channel  back  into  the  north  opening.  High  water  caused 
a  cessation  of  work  before  the  company's  project  was  completed,  and 
as  yet  it  is  not  known  that  the  work  will  pix)duce  satisfactory  results. 

A  peculiar  freshet  occurred  in  October,  1904.  It  was  due  to 
floods  in  the  Canadian  River  (Indian  Territorv),  and  was  so  heavily  • 
laden  with  washings  from  the  red  clay  beds  of  that  district  that  the 
water  could  not  be  used  in  the  boilers  of  the  steamboats  on  the  river. 
The  duration  of  the  freshet  was  fourteen  days,  and  for  ten  da}'s  of  this 
time  all  steamboat  navigation  was  suspended. 

Effort  was  made  to  obtain  one  of  the  Mississippi  River  hydraulic 
dredges  for  use  in  experimental  dredging  on  this  river,  for  which 

Surpose  $49,530  is  available  from  the  appropriation  made  b}^  act  of 
une  13,  1902.  The  effort  was  not  successful,  as  the  dredges  were 
needed  on  the  Mississippi  River.  It  may  be  that  conditions  on  that 
river  may  be  such  during  the  coming  low-water  season  that  one  of  the 
dredges  can  be  spared  long  enough  lor  a  test  to  be  made  of  hydraulic 
dredging  on  this  river. 

The  Suter  Dike,  originally  built  for  the  puri)ose  of  maintaining  the 
channel  along  the  steamboat  wharf  at  Fort  Smith,  and  rebuilt  for  the 

Eurpose  of  maintaining  the  channel  through  the  draw  spans  of  the 
Kansas  and  Arkansas  Valley  Railway  bridge  (Missouri  Pacific  system), 
was  breached  during  the  high  waters  of  June  and  July,  1904,  and  the 
draw  openings  of  the  bridge  are  now  closed  by  a  sand  bar.  Boats 
drawing  not  more  than  two  feet  can  pass  over  the  bar  when  the  river 
is  at  12  feet  on  the  Fort  Smith  gauge.  If  the  boats  are  not  over  26 
feet  high,  they  can  also  go  under  the  fixed  spans  of  the  bridge  at  this 
stage.  The  only  boat  operating  out  of  Fort  Smith  is  such  a  boat, 
hence  has  not  been  materially  hindered  by  the  sand  bar;  going  under 
the  bridge  when  the  river  was  below  12  feet  on  the  gauge,  and  going 
over  the  bar  when  the  river  was  above  12  feet  on  the  gauge.  From  an 
examination  made  of  this  locality  during  the  low- water  season  of  1904, 
the  cost  of  repairing  and  strengthening  the  dike  was  estimated  at 
$13,600.  As  tne  permanent  removal  of  the  bar  may  be  contingent 
upon  the  rectification  of  the  river  for  about  3  miles  above  the  bridge, 
at  a  probable  cost  of  $110,000  to  $115,000,  recommendation  was  mjuie 
that  nothing  be  done  in  the  premises.  Should  commercial  interests 
increase  ana  larger  boats  be  needed  for  this  trade,  something  will  have 
to  be  done. 

Of  the  available  balance,  $49,530  will  be  expended  in  the  experi- 
mental dredging  previously  referred  to,  provided  a  suitable  dredge 
can  be  obtained,  and  $26,174.14  will  be  expended  in  operating  and 
maintaining  snap  boats.  Since  a  revetment  in  Red  Fork  Bend  would 
be  of  no  benefit  to  navigation,  no  expenditures  from  the  $30,000 
appropriated  by  act  of  M^rch  3,  1905,  for  the  purpose,  are  contem- 
plated, authority  having  been  granted  to  withhold  a  proje<3t  for  its 
expenditure  for  the  present. 
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The  ^5,000  estimated  as  being  needed  durinj?  tlie  fiscal  year  ending 
June  30,  1907,  is  for  maintenance  of  channel  oy  means  of  snagging 
operations. 

M(/iiey  sta4^ms7it,  • 

July  1,  1904,  balance  unexpended $71, 630. 56 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .    65, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvements,  act  of  April  28, 1904 1,000.00 

137,630.56 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $29, 527. 83 

Deposited  to  credit  Tr^^urer  United  States 498.59 

30,026,42 


July  1,  1905,  balance  unexpended 107,604. 14 

July  1,  1905,  outstanding  liabilities 1,900.00 

July  1,  1905,  balance  available 105,704.14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 35,000.00 

Subhiitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

July  3,  1832:  For  iinproving  the  navigation  of  the  Arkansas  River, 
Arkansas,  Indian  Territory,  and  Kansas  (less  $38  carried  to  surplus 

fund) $14,962.00 

March  3,  1835:  For  improving  the  navigation  of  the  Arkansas  River . .        40, 000. 00 

March  3,  1837:  For  continuing  the  works 25, 000. 00 

July  7, 1838:  For  the  improvement  of  the  Arkansas  River  (less  $1,155.66 

carried  to  the  surplus  fund) 38,884.34 

From  appropriations  1842-1844  (estimate) 80,000.00 

August  30,  1852:  For  the  improvement  of  the  Arkansas  River  (lees 

$269.47  carried  to  surplus  fund) 39,730.53 

From  appropriations  1866-1878  (disbursements  reported  by  Colonel 
SuterT  .  344  831  59 

April  14,  i876:  For  removing  the  bar  at  Fort  Smith,  Ark lo|  000. 00 

June  18,  1878:  For  removing  the  bar  in  the  Arkansas  River  at  Fort 

Smith 10,000.00 

March  3,  1879: 

For  improvement  of  Arkansas  River  between  Fort  Smith,  Ark., 

and  Wichita,  Kans 20,000.00 

For  removing  snags,  sand  bars,  wrecks,  and  other  obstructions, 
and  correcting  and  deepening  the  channel    *    *    *    on  the 

Arkansas  River 30,000.00 

June  14,  1880: 

For  improvement  of  Arkansas  River  between  Fort  Smith,  Ark., 

and  Wichita,  Kans 15,000.00 

For  improving  Arkansas  River  at  Pine  Bluff 25,000.00 

For  removing  snags,  wrecks,  and  other  obstructions    *    *    *    on 

the  Arkansas  River 36,000.00 

March  3,  1881: 

For  improving  Arkansas  River  between  Fort  Smith,  Ark.,  and 

Wichita,  Kans 24,000.00 

For  improving  Arkansas  River  at  Kne  Bluff 23,000.00 

For  improving  the  Arkansas  River 25,000.00 

August  2,  1882: 

Continuing  improvement  between  Fort  Smith,  Ark.,  and  Wichita, 
Kans 20,000,00 
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Aagost  2,  1882--Continaed. 

Continuing  improvement  at  Pine  Bluff,  Ark $20,000.00 

Ck>ntinmng  removal  of  sna^,  wrecks,    *   *   *   from  the  Arkansas 

River 35,000.00 

July  5,  1884: 

For  survey  of  the  Arkansas  River  from  Little  Rock  to  the  mouth.        19, 000. 00 

Improving  Arkansas  River  at  Pine  Bluff,  Ark 55, 500. 00 

For  removing  ohstructions  in  Arkansas  River  from  its  month  to 

Wichita,  I&ns 36,000.00 

For  the  protection  of  the  harbor  at  Fort  Smith,  Ark 5,000. 00 

August  5,  1886:  ' 

Continuing  improvement,  according  to  plan  and  recommendation 
in  Appendix  V  13,  Executive  Document  No.  1,  Forty -ninth 

Congress 75,000.00 

For  the  removal  of  snags,  wrecks,  and  other  obstructions 19, 875. 00 

August  11,  1888: 

Continuii^  improvement    ♦    *    *    between  Wichita,  Kans.,  and 

the  navi^ble  mouth  of  the  Arkansas  River 150, 000. 00 

For  removing  obstructions 25,000.00 

September  19,  1890: 

Continuing  improvement  from  Wichita,  Ejus 180,000.00 

For  operating  snag  boats  and  removing  obstructions 20, 000. 00 

July  13, 1892: 

Improving  Arkansas  River,  Arkansas  and  Indian  Territory 250, 000. 00 

Removing  obstructions  and  operating  snag  boats 20, 000. 00 

August  18,  1894: 

Continuinff  improvement  ($10,000  may  be  used  in  removing  obstruc- 
tions and  operating  snag  boats)  250,000.00 

Removing  obstructions  and  operating  snag  boats 20, 000. 00 

June  3,  1896: 

Continuing  improvement  ($15,000  may  be  used  in  removing  obetrnc- 

tions  and  operating  snag  boats) 100,000.00 

Removing  obstructions  and  operating  snag  boats 20,000.00 

March  3,  1899: 

Continuing  improvement  ($50,000  may  be  used  in  removing  snags. 

Band  bare,  and  other  obstructions) 100, 000. 00 

Removing  obstructions  and  operating  snag  boats 20, 000. 00. 

June  13,  1902:  Continuing  improvement  and  tor  maintenance,  includ- 
ing the  general  improvement  and  removing  obstructions  and  operat- 
ing snag  boats 110,000.00 

March  3,  1905: 

For  maintenance  of  improvement 35, 000.00 

For  revetment  work  in  vicinity  of  Red  Fork,  provided  it  is  required 
in  the  interest  of  navigation 30,000.00 

Total  appropriations 2,415,783.46 

September  15,  1900:  Allotted  from  emeigency  river  and  harbor  act 

June  6,  1900,  for  repairs  to  Red  Fork  revetment 10,000.00 

June  7,  1904:  Allotted  from  emergency  river  and  harbor  act,  approved 

April  28,  1904 20,000.00 

February  18,  1905:  Allotted  from  emeigency  river  and  harbor  act, 

approved  April  28, 1904 o  501. 41 

Total  appropriations  and  allotments 2, 446, 284. 87 

BXPENDITURBB. 

For  removing  obstructions  and  operating  snag  boats 1, 100, 779.66 

For  original  construction  of  works  for  permanent  improvement,  includ- 
ing survey  of  river  from  Little  Rock  to  the  mouth 903, 311. 93 

For  maintenance  of  works  for  permanent  improvement 334, 589. 14 

Total  expended  to  June  30, 1905 2,338,680.73 

Unexpended  July  1,  1905 107,604.14 

2,446,284.87 


a$l,000  Ipss  $498.59  not  used  and  returned  to  Treasury. 
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CX3MMEBCIAL  OTATISTICS. 


No  report  was  received  of  any  navigatioa  between  Fort  Smith  and  Gardens  Bot- 
toms, 125  miles  below. 

LiM  of  t^esseU  thai  navigated  Arkansoi  River  from  May  SI,  1904,  to  June  /,  1906, 


NfiDie. 


Chicago  . . . 
Hazel  Rice 

Roan 

Climax 


Mary  D 

Lux  McFaddcu 
W.  M.  Gladden 
A.  D.  Allen 

Truman . . . 


Henry  Sheldon 


Greyhound 
Evening  Star 

Myrtle  Corey 
Birmingham 

J.  N.  Harbin 


Lucille  Nowland 


Draft  loaded. 


S^«»- 1  Barges, 


Ft.  in. 


6    0 


2    0 
I    2 


Between— 


Greenville  and  Simpsons 

Helena  and  Hannaberry 

Arkansas  City  and  Saraaaa 

Rafting  out  of  lower  river  to  Arkan- 


8    0 


5    0 


6    0 


City. 

(Fort  Smith  and  Gnnd  River 

\Fort  Smith  and  Webbers  Falls 

Pine  Bluff  and  Red  Bluff 

Lewisbuigand  Martins 

Little  Rock  and  Pine  Bluff 

/Little  Rock  and  Perry  ville 

iLltUe  Rock  and  Led  widge 

Little  Rock  and  Eagles 

UtUe  Rock  and  Pine  Bluff 

Little  Rock  and  Gardens  Bottoms . . . 

Excursion  tripe 

Arkansas  City  and  Arkansas  Post 

Towing  timber  out  of  lower  river  to  I 

Pover^  Point  to  Little  Rock 
South  Bend  and  St.  Louis .... 
Memphis  and  Little  Rock  . . . 

Memphis  and  Pine  Bluff 

Memphis  and  Carsons 

Memphis  and  Heckatoo 

Memphis  and  Little  Rock  . . . 

Memphis  and  Pine  Bluff 

Memphis  and  Silver  Lake  . . . 


Round   PiL<««n- 
tripfl,  (    gers. 


16 
27 
12 
12 


^} 


9B 
80 

•i 

12 
22 

28 
2 
23 

78 

1 
5 

1 

12 
2 
17 
1 
3 
8 
18 
I 


lOO 


16.73S 


«ei 


2,2« 


CUusificaiion  of  commerce  reported  year  ending  May  SI,  1906. 


Articles. 


Quantity. 


Cotton 

Cotton  seed 

Grain 

Hides 

Live  stock  . 
Lumber.... 

Piling 

Potatoes . . . 
Provisions  . 


Articles. 


Tom.  I 
2,063 
8,205 
8,840 
37 
567 
6.586 
1,000 
1,500 
2,812 


Qnantitj. 


Saw  logs 

Shingles 

Staves  and  bolts 

Rail  way  ties 

Miscellaneous  freights 

Total  tonnage  reported 

Estimated  value 


Tont. 
38.656 
l.OS 
12,020 

8.38;: 

4,916 


W  a. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

OPERATIONS  THIS  FISCAL  YEAR. 

Operations  were  confined  to  the  operation  and  maintenance  of  snag 
boats.  The  snag  boat  Quapaw  worked  over  the  river  between  Augusta 
(203)  and  Lock  No.  2  (310)  in  July,  between  Augusta  (203)  and  mouth 
of  Black  River  (264)  in  November,  and  between  Augusta  (203)  and 
Newport  (258)  during  six  days  in  December,  and  between  Newport 
(258)  and  Lock  No.  2  (310)  in  J  une.  The  C.  B.  Beese  worked  over  the 
river  from  the  mouth  to  Augusta  (203)  during  October  and  November. 
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Summary  of  work  accomplUhed  by  mag  boat*  Quapaw  and  C.  B,  Reex, 


Boat. 

Work  done  between— 

1 

1 
Drifts  ,  Trees 
broken.  1    cut. 

Miles 
run. 

Quapaw 

C.  B.  Reese. . 

Augusta  and  Lock  No.  2 

Mile*. 

107  ,       685 
203  1       396 

7  1    1,696 
0  1    1,661 

721 

Mouth  of  river  and  Augusta 

494 

Mouth  of  river  and  Lock  No.  2 

810  i    1,081 

7      3,269 

1,215 

The  balance  available  July  1,  1905,  will  be  expended  in  operating 
and  caring  for  snag  boats. 

The  amount  estimated  as  being  needed  for  the  fiscal  year  ending 
June  30,  1907,  is  for  maintenance  of  channel  b}^  snagging  operations. 

Money  statement, 

July  1,  1904,  balance  unexpended $10,372.06 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1906.     15, 000. 00 

25, 372. 66 
June  30,  1905,  amount  expended  during  fiecal  year,  for  maintenance  of 
improvement 11, 906. 39 

July  1,  1905,  balance  unexpended 13, 466. 27 

July  1,  1905,  outetanding  liabilities 850.00 

July  1,  1905,  balance  available 12, 616.  27 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 


pended July  1,  1905 18,000,00 

uomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June"4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


A  PPROPRI ATIONS. 


Appropriations  for  this  river  have  been  partly  for  limited  reaches,  partly  for  the 
whole  river,  and  parti v  for  this  river  in  combination  with  others. . 
The  appropriations  for  this  river  separately  and  for  reaches  of  it  are  as  follows: 


June  23,  1874 $50,000.00 

August  14,  1876 10,000.00 

March3,  1879 10,000.00 

June  14,  1880 20,000.00 

Junel4,  1880 5,000.00 

March  3,  1881 8,000.00 

August2,  1882 6,000.00 

August;,  1882 4,000.00 

Julys,  1884 35,000.00 

Augusts,  1886 18,000.00 

August  11,  1888 25,000.00 

September  19,  1890 30,000.00 

July  13,  1892 75,000.00 

August  18,  1894 52,000.00 


June  3,  1896 $22,000.00 

March  3,  1899 14,815.00 

June  13, 1902 22,000.00 

May  31,  1904,  allotted  from 
appropriation  for  mainte- 
nance of  river  and  harbor 
improvement,  act  of  June 

13,  1902 7,100.00 

March  3,  1905 15,000.00 

Total 428,U5.00 

Expended  to  June  30,  1905. .  415, 448.  73 

Balance  July  1,  1905. .     13, 446.  27 


«N'G  1905  M- 


-99 
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CX>MMK]ICIAL  STATIOTICS. 


No  report  was  received  of  any  steamboat  commerce  above  Oil  Trough,  13  miles 
above  Jacksonport.    Below  Jacksonport  the  river  was  navigable  all  the  year. 

List  of  vessels  thai  navigated  White  River,  Arkansas j  from  May  SI,  1904,  to  June  i,  190S, 


Name. 


Net  ton- 
I     nage. 


Draft  loaded. 


Steam- 


Baiges. 


Between- 


Round   Paasec- 
trip*.  I    greis. 


Cora  Lee 

Alda 

BobWe^t.... 
G.  W.  Huff  .. 

Welcome 

Monarch  — 

Utile  Abbey 

J.  Taylor 

Evening  Star 


Gen.  Joe  Wbeeler. 


Mildred 

Susan 

CharleV 

Peerleus 

Hoemer 

P.  W.  Tucker.. 

Geo.  Pope 

J.  B.  Galloway 
Minnebaha.... 
Myrtle  Corey.. 
Grace  Smitb... 


65 


198 
27  I 
18 
52 


ft.  in.  ] 

1  8  I 

2  0 


.  I. 


ft  in. 
8    0 

5    0 

*4'6 
8  6 
4    0 

2    0 

1    6 


8    0 


8    0 


6    0 


4    0        4    0 


3    0 


Clarendon  and  Rosedale 

rClarendon  and  Dee  Arc 

\Clarendon  and  St  Charles 

Augusta  and  Little  Red  River 

Jackaonport  and  Grand  Glalze 

Jacksonport  and  Augusta 

Rosedaleand  Newport 

/Little  and  Black  River 

(Newport  and  Augusta 

Clarendon  and  Crocketts  Bluff 

Towing  timber  from  lower  river  to 
Rosedale. 

Newport  and  Oil  Trough 

Newport  and  Simmons  Mill 

Newport  and  Rosedale 

Newport  and  Augusta 

Newport  and  Clarendon 

,Newjx>rt  and  Des  Arc. 

Towing  timber  to  A\  _ 

Clarendon  and  Rosedale. 

Rosedale  and  St.  Charles 

Jacksonport  and  St.  Charles . . . 

Mouth  of  river  and  Clarendon , 

i  Black  River  and  Newport 
Newport  and  Augusta 
Black  River  and  Newport 
Newport  and  Augusta , 

Towing  timber  to  Clarendon  . 

Cotter  to  mouth  of  river , 

Maddox  Bay  and  Augusta 


19  I  51 

10  

10   

5   

21  '  SI 
17  12 
4    

6  U 
4  {  $ 

62    

'     t 

4    

1  I 

i  i:::::;:;: 

1    

1  I 

110    

3  '            307 

17    

•11 •: 

50  I             3» 

10  .              i 

40  j              10 

10    

29  t 


Classification  of 

commerce  reported  year  ending  May  31, 

1905. 

Articles. 

'QuanUty. 

Articles. 

Quantity. 

Cotton 

1 
Ton». 
1,829  , 

Staves  and  bolts 

TbiM. 

1,2SS 

Cotton  seed 

824  1 

8,630 

41,065  1 

76,502  1 

1,434 

1 

Miscellaneous  freights 

891 

Lumber            ... 

Total 

Railway  tie«   . 

181,  W 

Saw  logs 

Estimated  value 

M  ussel  sh ells '. '  - !  -  - .'..'.''. 

•C76,» 

W  3. 

IMPROVEMENT  OF  UPPER  WHITE  RIVER,  ARKANSAS. 
OPERATIONS  THIS  FISCAL  YEAR. 

Lock  and  Dam  No,  1. — The  only  work  done  here  under  this  appro- 
priation during  this  fiscal  year  was  the  rebacking  of  the  dam.  Tbij^ 
was  done  in  conjunction  with  the  repairs  made  out  of  the  "  operating 
and  care  fund"  in  December,  1904,  the  cost  of  the  work  being  borne 
by  both  appropriations. 

Lock  ana  Dam  No,  2, — The  construction  work  built  here  this  fiscal 
year  was  as  follows:  Four  hundred  and  eight  linear  feet  of  dam  (aver- 
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age  height  29  feet);  1  Cail  fishway,  303  feet  from  lock  wall;  1  corner 
crib,  25  by  35  feet,  adjacent  to  the  lock  wall;  2  protection  mattresses 
along  the  205  feet  of  dam  built  in  previous  years  and  founded  on 
piles;  the  lower  land  crib  to  the  lock;  the  lower  river  crib  up  to  5 
feet  above  lower  (>ool;  one  150-foot  protection  crib  below  abutment: 
50  linear  feet  of  revetment  below  this  protection  crib;  abutment  and 
timber  extension  raised  4  feet,  making  its  height  14  feet  above  crest 
of  dam;  new  shafts  and  gear  placed  on  emptying  valves  of  the  lock; 
some  minor  work  done  around  the  lock  house;  ordinary  repairs  made 
to  the  fleet,  and  some  hig'h-water  damages  repaired.  This  last-men- 
tioned work  was  done  in  connection  with  repairs  made  from  the 
"  operating  and  care  fund." 

The  following  extract  from  report  of  Mr.  William  Parkin,  assistant 
engineer  in  local  charge  of  this  work,  gives  detailed  information  con- 
cerning the  most  important  of  the  work  done  at  Lock  No.  2  during  this 
fiscal  year: 

Section  of  dam  on  rock. — *  *  *  The  balance  of  the  dam,  408  feet,  is  founded  on 
rock  or  on  bowlders  close  to  bed  rock,  and  was  built  this  year.  *  *  *  First  setttion, 
100  feet  long,  was  placed  against  lock  wall  September  3;  second  section,  140  feet 
lonj[,  against  the  portion  of  the  dam  built  in  previous  years,  on  September  17;  third 
section  100  feet  long,  was  swung  into  position  on  lock  side,  October  4,  and  the  clos- 
ing one,  58  feet  long,  October  14.  Sheeting  and  filling  completed  November  16; 
the  decking  on  the  17th,  and  the  pool  overflowed  the  dam  on  tne  night  of  the  18th. 
Back  filling  of  the  dam  was  started  October  25  and  completed  November  29,  but 
the  covering  of  the  backing  with  riprap  was  not  finished  until  January  6    *    *    *. 

Comer  cnb. — ^This  crib  is  20  by  35  feet  in  plan,  set  in  the  angle  made  by  the  dam 
and  lock  wall.  It  connects  with' the  old  cofferdam,  is  filled  with  riprap  and  further 
protected  by  derrick  stone,  which  extends  along  the  lock  wall  at  an  elevation  of 
about  1  foot  below  the  apron  of  the  dam.  This  work  was  done  between  Novem- 
ber 17  and  December  5. 

Protection  to  ^SO-foot  section  of  dam  on  piles. — This  work  was  the  placing  of  a  mat- 
tress 35  feet  wide  on  the  backing  above  the  dam  and  paving  it  witn  stone;  the  lay- 
ing of  a  mattress  of  same  width  l^low  the  dam  and  covering  that  with  derrick  stone. 
The  last  stone  was  placed  December  31. 


Lower  river  crib. — *  *  *  Although  built  with  a  batter  on  the  pit  face  of  6ne- 
fourth  inch  in  10  inches,  the  crib  settled  so  badly  toward  the  pit  that  it  was  torn  down 
to  a  little  above  lower  pool  level  early  in  May  and  has  not  yet  been  rebuilt. 

Temporary  buildings. — In  April  and  May  all  but  one  of  these  buildings  were  torn 
down  and  removed  to  Lock  No.  3. 

Enlargement  of  abutment. — The  enlargement  work  was  that  of  raising  the  concrete 
stem,  its  timber  extension,  and  back  fill,  4  feet;  the  laying  and  paving  of  a  mattress 
around  the  foot  of  back  fill  above  the  abutment  and  the  reenforcing  of  the  work  at 
the  points  most  exposed  to  attack  with  derrick  stone.  Work  was  begun  July  1,  and 
with  the  exception  of  the  paving  and  derrick  stone,  was  completed  July  30.  The 
last  derrick  stone  was  placed  December  31. 

Damage  by  high  water. — Each  of  several  freshets  from  March  to  June  damaged  the 
work  more  or  less,  and  since  June  1  repairs  to  the  injured  work  has  been  in  progress 
with  all  available  men  and  floating  plant. 

The  first  few  spring  rises  merely  caused  slight  settlement  in  the  stone  protection 
above  and  below  the  abutment,  and  necessitated  the  construction  of  50  linear  feet  of 
revetment  at  the  lower  end  of  the  abutment  protection  crib,  all  of  which  was  done 
by  the  middle  of  May.  In  the  latter  part  of  May,  however,  the  river  rose  3  feet 
over  the  lock  walls,  which  was  13  feet  on  the  dam  and  to  within  1  foot  of  the  top  of 
the  abutment.  Above  the  abutment  and  the  portion  of  the  dam  on  piles  much  of 
the  backing  was  washed  away,  some  of  the  scour  being  21  feet  below  crest  of  dam. 
Meet  of  the  dam^  was  confined  to  the  work  around  the  upper  end  of  the  abutment 
and  the  first  hundred  feet  of  the  backing  of  the  dam.  On  the  lower  side  of  the  dam 
serious  scour  occurred  at  the  downstream  end  of  abutment,  along  the  face  of  the 
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150-foot  protection  crib  and  along  the  face  of  the  dam  on  piles  for  a  distance  of  120 
feet  out  from  the  abutment.    ♦    *    * 

On  June  17  at  3  p.  m.,  just  sa  the  repairs  above  the  abutment  were  completed,  the 
back  fill  above  the  abutment  besan  to  settle  rapidly  at  the  river  end.  *  ♦  *  By 
night  the  leak  had  extended  back  along  the  stem  50  feet  and  the  bottom  was  some- 
where below  upper  pool  level.  At  10.30  p.  m.,  by  the  use  of  brush  and  stone.,  the 
caving  was  stopped  and  the  leak  greatly  reduced.  Gravel,  mftd,  riprap,  and  derrick 
stone  were  used  in  rebuilding  this  backing,  but  the  leak  has  not  stopped  entirely. 
The  repairs  above  the  abutment  are  practically  completed,  but  below  the  dam  and 
abutment  the  repairs  are  only  about  one-half  finished,  and  the  work  is  thought  to  l>e 
safe  for  at  least  10  feet  on  the  dam. 

Up  to  and  including  June  15  these  repairs  were  paid  for  from  "  constniction 
funds,'*  and  since  that  date  from  funds  Cor  operation  and  care. 

Lock  and  Dam  No.  2  was  turned  over  to  **  operating  and  care"  on  February  16, 
1905. 

Lock  and  Dam  M),  3. — Actual  work  on  this  lock  was  begun  April 
13,  1905,  when  the  U.  S.  towboat  Cl^cdand  with  two  barges  loaded 
with  lumber  from  the  old  quarters  buildings  at  Locks  1  and  2,  left 
Lock  2  for  Lock  3.  Camp  was  made  at  Lo^  No.  3  the  next  day,  and 
construction  of  temporary  buildings  began  April  17.  Since  that  date 
the  temporary  building  proper  have  all  been  erected,  and  also  the 
following  structures,  viz,  unloading  platform  for  lumber,  348  by  20 
feet;  cement  shed  of  4,000  barrel  capacity,  and  a  tramway  from  fum- 
ber  yard  to  lock  site.  The  stone  bin  and  concrete  mixer  are  being 
erected,  and  a  telephone  line  from  Batesville  is  under  construction. 
Timber  for  the  cofferdam,  lock  forms,  etc.,  is  being  received. 

Recommendatiwi  regarding  future  operations, — ^Fending  the  action 
of  the  Board  of  Engineers  appointed  to  pass  upon  the  worthiness  of 
this  improvement,  i  have  no  recommendation  to  make  other  than  that 
$57,410  be  provided  for  in  the  next  river  and  harbor  bill  to  complete 
Lock  and  Dam  No.  3. 

The  original  estimate  for  this  work  is  given  in  Annual  Report  for 
1897,  page  1993.  It  is  evidently  too  low.  and  the  underestimate 
appears  to  be  principally  in  the  estimate  for  the  abutments  and  the 
dam.  The  cost  of  one  abutment  is  given  as  $5,000.  The  concrete 
alone  in  one  abutment  will  cost  more  than  that;  the  necessary  excava- 
tion, refilling,  stone  covering,  and  additional  protection  to  the  banks 
adjacent  to  the  abutment,  easily  runs  the  cost  up  to  thirty  and  thirty- 
five  thousand  dollars.  One  dam  is  estimated  at  $42,000;  tlie  dimensions 
of  the  dam  are  not  given,  but  as  the  average  low-water  width  of  the 
river  is  given  as  about  600  feet,  it  is  not  probable  that  a  less  length  was 
intended  for  the  dam.  If  that  was  the  length  estimated  on,  the  unit 
price  for  the  estimate  will  be  $70  a  linear  foot.  This  is  not  enough 
for  a  dam  as  heavy  as  needed  in  this  river.  Dam  No.  3  is  to  be  built 
in  a  favorable  location  and  on  a  shallow  foundation.  Its  estimated 
cost  is  $67,635.  These  two  items  alone  make  a  shortage  of  over 
$53,000  in  tiie  estimate.  Locks  and  Dams  Nos.  1  and  2  cost  $580,000, 
bein^  an  avei-age  of  $290,000  a  lock  and  dam.  Lock  and  Dam  No.  3 
is  estimated  to  cost  $217,410.  It  is  not  probable  that  any  of  the  other 
locks  and  dams  will  cost  much  less  than  No.  3,  and  one  or  two  of  them 
may  run  up  to  $260,000. 

The  balance  now  available  will  be  expended  in  completing  Lock  and 
Dam  No.  2,  and  in  building  the  lock  and  the  abutment  at  Lock  and 
Dam  No.  3. 
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Money  statement, 

July  1,  1904,  balance  unexpnded $65,494.17 

Amomit  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .  160, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $71, 649. 53 

Leas  sales 208.28 


226,494.17 


«71,441.25 

July  1,  1905,  balance  unexpended 154,052.92 

July  1,  1905,  outstanding  liabilities 8,168.43 

July  1, 1905,  balance  available 146,884.49 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1907.  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 67,410.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPROPRIATIONS. 

March  3,  1899 $160,000.00 

June  6,  1900 150,000.00 

June  13,  1902 270,000.00 

March  3,  1905 160,000.00 

Total 740,000.00 

Expended  to  June  30,  1905 685,947.08 

Unexpended  July  1 ,  1905 164, 052. 92 


EMER(4BNCY  CON1 

•RACTH 

Unit 
rate. 

IN   FORCE. 

Name  and  addrem  of 
contractor. 

Natuie  of  contract. 

Contract  ap- 
proved. 

Work  began. 

Expiration 
of  contract. 

K.  W.  Eambeart,  Bate»- 

2,000  cubic  yards  stone  . 

«0.73  ,  Aug.    4,19(M 

Aug.    6,19(M 

Oct.     5. 1904 

vllle,Ark. 

Any  sound  timber,  att 
follows: 

1 
1 

12,800  feet  B.  K 

9.00 

42,000 feet  B.M 

10.00 

92,900  feet  B.  M 

12.00 

10,208  feet  B.M 

14.00 

8,010  feet  B.  M.  oak 

l/i-OO 

lumber. 

Jan.  Q.Clark,  Befme,  Ark . 

Pine  lumber,  as  follows: 

20,762*  feet  B.M.... 

9.50 

Apr.  21,1905 

Apr.  27,1906 

June  25, 1906 

8.288 feet  B.M 

10.00 

22,020  feet  B.  M 

11.00 

6,400  feet  B.M 

12.00 

9,108 feet  B.M 

12.  .W 

84,600  feet  B.M 

13.00 

8.000  feet  B.M 

13.50 

28,fi60feetB.M 

14.00 

2,566f  feet  B.  M 

14.60 

COHMBRCIAL  STATISTICS,  YEAR   ENDING   MAY  31,  1905. 

The  only  steamboat  reporting  havin^c  navigated  this  river  during  this  year  was  the 
steamer  Myrtle  Corey ^  which  made  a  smgle  trip  from  Cotter,  Ark.,  to  the  moutli  of 
White  River.  She  carried  no  freij^ht.  The  rafted  commerce  for  the  year  was  12,496 
tons  of  railway  ties,  having  an  estimated  value  of  $42,736. 


a  Lock  No.  1,  $1,117.80;  Lock  No.  2,  $59,428.10;  Lock  No.  3,  $10,895.35. 
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W  4. 

OPERATING  AND  OARE  OF  LOCKS  AND  DAMS  NOS.  1  AND  2,  UPPER 
WHITE  RIVER,  ARKANSAS. 

These  locks  and  dams  were  built  from  funds  derived  from  appro- 
priations for  improving  Upper  White  River,  Arkansas.  Lock  No.  1, 
1  mile  below  Batesville,  Ark.,  was  placed  under  the  indefinite  appro- 
priation for  operating  and  care  of  canals,  etc.,  January  16,  1904; 
Lock  No.  2,  8  miles  above  Batesville,  Ark.,  was  placed  under  that 
appropriation  February  16,  1905. 

OPERATIONS  THIS  FISCAL  YEAR. 

Loch  and  Dam.  No,  i.— During  November  the  lower  approach  to 
the  lock  was  redredged.  In  December  the  dam  was  rebacked,  in  which 
work  1,200  cubic  yards  of  puddle,  2,400  cubic  yards  of  gravel,  and  781 
cubic  yards  of  riprap  stone  were  used.  Also  in  December  a  Cail  fish- 
way  was  placed  in  the  dam,  37  feet  from  the  abutment.  During  the 
spring  months,  the  old  quarters  houses  used  during  the  construction  of 
the  lock  and  dam  were  torn  down  and  sent  to  Lock  No.  3;  1,600  feet 
of  driveway  was  graded  and  graveled,  and  the  riprap  covering  to  the 
bank  below  the  abutment  taken  up  and  relaid.  This  latter  work  was 
necessitated  by  the  covering  having  become  gullied  through  surface 
wash. 

Lock  and  Dam  No.  2. — Freshets  in  May  did  considerable  damage  to 
the  bank  protection  adjacent  to  the  abutment;  washed  out  a  mrge 
amount  of  the  backing  above  the  dam;  caused  the  protection  mattress 
below  the  section  of  the  dam  on  piles  to  settle  from  7  to  17  feet  over  a 
distance  of  120  feet  from  the  abutment,  and  caused  a  like  settlement 
of  the  stone  filling  in  the  apron  cribs.  Repairs  were  begun  just  as  soon 
the  stage  of  river  permitted  any  work  being  done  there.  On  June  17, 
just  as  the  repairs  to  shore  protection  above  the  abutment  were  com- 
pleted, a  serious  leak  developed  under  the  abutment.  By  a  liberal 
use  of  brush  and  stone  the  lean  was  gotten  under  control  that  night. 
The  next  day  the  dredge  and  practically  all  the  working  force  from 
Lock  No.  3  were  taken  to  this  place  and  began  the  refilling  of  the  areas 
that  subsided  through  the  effects  of  the  Teak.  Repairs  are  still  in 
progress.  Up  to  the  close  of  the  fiscal  year  1,436  cubic  yards  of  rip- 
rap, 616  cubic  yards  of  gravel,  316  cubic  yards  of  derrick  stone,  and 
90  cubic  yards  of  puddle  have  been  used  in  these  repairs. 

AUolmefUB, 

December  26,  1903,  Lock  and  Dam  No.  1 $600.00 

June  22,  1904,  Lock  and  Dam  No.  1 3,701.00 

February  10,  1905,  Lock  and  Dam  No.  2 1,095.00 

June  28,  1905,  Lock  and  Dam  No.  2 4,860.00 

Total 10,246.00 

Expended  to  June  30,  1905 $5,011.86 

Outstanding  liabilities,  Julyl,  1905 3,820.44 

8,832.30 

Available  July  1,  1906 1,413.70 
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Summary  of  expendUures  during  the  fiscal  year  ending  June  SO^  1906. 


Nature. 


Services 

Materials 

SuppHen 

Property 

General  expense, 

Total 


Lock  and  '  Lock  and  ' 
Dam  No.  1.  Dam  No.  2. 1 


Total. 


-I- 


«2,M8.27 

422.18 

402.49 

16.77 

91.80 


1811. SS 
42.00 
156.64 
82.30 
27.82 


I8.460.60 
464.18 
660.08 

48.07 
119. 12 


8,680.01         1,000.99  .        4.650.00 


COMMKBCIAL  fiTATIBTICB,   YEAR  ENDING  MAY  31,    1005. 


Lockages number. 

Bteamboats do... 

Houseboats do... 

Small  enfts do... 

Railway  ties,  rafted tons. 

a  Tbiee  and  one-half  months. 


Lock  and 
Dam  No.  1. 


244 
1 

19 
44 

8,771 


Lock  and 
DamNa2.a 


00 

1 
2 


4,108 


W  5. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

OPERATIONS  THIS  FISCAL  TEAR. 

Nothing  done,  there  being  no  funds  available  until  the  low- water 
season,  which  is  the  snac^ging  season,  had  passed.  The  funds  now 
available  will  be  expended  during  the  months  of  September  and*Octo- 
ber,  1905,  in  snagging  operations. 

The  amount  estimated  as  being  needed  during  the  fiscal  year  ending 
June  30,  1907,  is  for  snagging  operations  between  James  Ferry  and 
the  mouth  of  the  river. 

Money  ataUment. 

July  1,  1904,  balance  unexpended $10.00 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .      2, 000. 00 


July  1,  1905,  balance  unexpended 2,010.00 

July  1,  1905,  outstanding  liabilities 10.00 


July  1,  1605,  balance  available 2,000.00 


Amount  that  can  be  profitably  expended  in  fl^bal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
unexpended  July  1,  1905 .' 2,000.00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4,  1S97,  and  of  section  7  of  tne  river  and  harbor  act  of  1S99. 


Digitized  by  VjOOQIC 


1576   BEPOBT  OF  THE  CHIEF  OF  EKGINEEBS,  U.  S.  ABM?. 

APPROPRIATIONfl   AND   ALLOTMEMTH. 

August  11,  1888,  mouth  to  Riverside $7,000 

July  13,  1892,  mouth  to  Riverside 2,000 

August  1 7,  1894,  allotted  from  White  River 2, 000 

Junes,  1896,  allotted  from  White  River 2,000 

March  3,  1899,  mouth  to  James  Ferry 1,000 

June  13,  1902,  mouth  to  James  Ferry 2, 000 

March  3,  1905,  mouth  to  James  Ferry 2,000 

Total 18,000 

Expended  to  June  30,  1905 15,990 

Unexpended  July  1,  1905 2,010 


GOMMSRCIAL  STATISTICS. 


The  commerce  reported  for  the  year  ending  June  1,  1905,  consisted  of  7,300  tons 
of  saw  logs  and  4,360  tons  of  railway  ties,  having  a  total  estimated  value  of  $29,860. 
The  steamer  Gra/x  Smith  was  the  only  boat  that  reported  navigating  the  river  during 
the  year.    This  boat  made  three  trips  to  tie  camps. 


W  6. 

IMPROVEMENT  OF  BLACK  AND  CURRENT  RIVERS,  ARKANSAS  AND 

MISSOURI. 

Heretofore  the  improvement  of  Black  River  and  of  Current  River 
have  been  separate  works.  They  were  consolidated  by  the  river  and 
harbor  act  or  March  3,  1906. 

OPERATIONS  THIS  FISCAL  YEAR. 

{a)  Ourrent  Bwer. — Only  one  snag  boat,  the  Qaapaw^  was  available 
for  work  on  this  stream  this  year,  the  other  boat,  the  Riverside^  being 
rebuilding  during  the  snagging  season.  The  fund  available  was  only 
su£Scient  to  work  the  Quapaw  five  weeks,  four  of  these  being  the 
month  of  September,  the  other  being  one  week  in  December.  Four 
hundred  and  fifty-five  snags  were  removed,  451  trees  cut,  and  5  drifts 
broken  between  the  moutn  of  the  river  and  Little  Black  River,  32 
miles.  The  minimum  channel  depth  up  to  White  Horse  shoal,  which 
is  about  one-fourth  mile  below  the  mouth  of  Little  Black  River,  was 
3i  feet.     At  White  Horse  shoal  it  was  30  inches. 

ih)  Black  Rwer. — The  snag  boat  Quavaw  worked  over  the  river 
beiow  the  mouth  of  Current  River  (116  mues)  in  August,  October,  and 
eight  days  in  December.  The  minimum  channel  depth  was  3  feet  at 
Julia  Dean  shoal. 

The  construction  of  the  new  hull  for  the  snag  boat  Riverdde  was 
begun  September  6.  The  hull  was  launched  October  22  and  the  boat 
completea  November  16.  The  >)oat  began  snagging  operations  at 
Poplar  Bluff  the  next  day.  It  worked  down  the  river  as  far  as  Caney 
Slough,  26  miles,  where  work  was  suspended  on  January  9  because  of 
lack  of  funds.  The  minimum  channel  depth  was  2  feet.  From  Caney 
Slough  the  boat  returned  to  Poplar  Bluff  and  lay  up,  pending  the 
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action  of  Congress  on  a  river  and  harbor  bill.  It  resumed  work  at 
Poplar  Bluff  June  3,  and  to  the  close  of  the  year  has  worked  down  the 
river  to  Little  Hunting  Slough,  39  miles. 

Summary  of  work  done  by  the  mag  boats  Quapaw  and  Riverside, 

Boat  !  Work  done  between-  '    ^^       ®?S?"     ^^'^     Trees      MUefl 

^^^'  I  woric  aone  between-  ^^^^    moved.  **'®^®"'    ^^^    '    ™"-     ' 


QUftlMLW 



Mouth  of  Black  and  mouth  of  Current 

rlveni. 
Poplar  Bluff  and  Little  Hunting  Slough. 

Miles. 
116 

1 
764  ' 

645, 

7! 

991 
841 

536 

Riveiside 

119 

Totalfl 

156 

1.409  1 

.j 

1,832  ' 

1 

656 

The  available  balance  will  be  expended  in  snagging  operations. 

The  amount  estimated  as  being  needed  for  the  nscal  year  ending 
June  30,  1907,  is  for  snagging  operations,  which  are  needed  for  main- 
tenance of  channel. 

Money  statements. 


BLACK    RIVER. 


July  1,  1904,  balance  anexpended $10,268.31 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905.     13, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $9, 773. 76 

Less  sales 85.00 


9,688.76 
Deposited  to  credit  of  Treasurer  of  United  States 819. 50 


23,268.31 


10,008.26 


July  1,  1905,  balance  unexpnded 13,260.05 

July  1,  1905,  outstanding  habilities 275. 00 

July  1,  1905,  balance  available 12,985.05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 15,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harber  act  of  1899. 

CURRENT  RIVER. 

July  1,  1904,  balance  unexpended $3,220.16 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905. .      5, 000. 00 

8, 220. 16 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 3, 141. 62 


July  1,  1905,  balance  unexpended 5, 078. 54 

July  1,  1905,  outstanding  liabilities 23. 00 

July  1,  1905,  balance  available 5, 055. 54 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addfition  to  the  balance 
unexpended  July  1,  1905 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONB. 


Appropriations  for  Black  River  have  been  made  separatelv  under  the  heads  of 
**  Improving  Black  River,  Missouri/'  ** Improving  Black  River,  Arkansas,"  and 
'^Improvinf^  Black  River,  Arkansas  and  Missouri.''  Thisrivgr  is  understood  not  to 
have  been  mcluded  in  the  snagging  operations  under  the  early  appropriations  for 
snagging  in  western  rivers.    The  appropriations  for  it  and  for  Current  River  are: 


Act. 


BUck 
River. 


Total 

Expended  to  June  30, 1905 . 


16S,7S0.60 
140.470.45 


Unexpended  July  1, 1906 ;    13,200.06 


a  98,860  len  9319.60,  not  nsed  and  returned  to  Treasury. 


COMMERCIAL  STATIOTICB. 


Current 
RiTer. 


2,ooaoo 


June  2,  1872 96,000.00 

June  14, 1880 1  »16. 000.00 

March  3, 1881 6,000.00 

August  2,  1882 1  10,000.00 

July  6, 1884 1  20,000.00 

Au8rurt6, 1886 i  5,000.00 

August  11, 1888 12,000.00 

September  19, 1890 12,000.00 

July  13, 1892 I  6,000.00 

August  18,  1894 1  9,600.00 

Junes,  1896 8,000.00 

March  8, 1899 8,000.00 

June  13, 1902 |  21,700.00 

May  31. 1904,  allotted  from  maintenance  appropriation,  act  of  June  IS,  1902 . .  i  a  8, 580. 60 

March  8, 1905  (apportioned) 18.000.00 


S^OOOlOO 
2.000.00 
5,000.00 
6.900.09 
2,985.00 
5,000.00 


86.885.00 
81.756w46 


5,098.54 


List  of  vessels  that  navigated  Black  River  frmn  May  SI,  1904,  to  June  i,  1906, 


Name. 

Net  ton- 
nage. 

Draft  loaded.. 

Between— 

Round 
trips. 

PasKn- 

Steamer. 

Barges. 

gera. 

60 
99 
62 

SO 

24 

Ft.  in, 
8    6 
4    0 
8    0 

3    0 

2    0 

FLin. 
4    0 
4    0 
4    0 

4    0 

2    6 

2  6 
4    0 

3  6 
8    6 

/Pocahontas  and  BIggers 

4 

C.  E.  Taylor 

F.  W.  Tucker 

IPocahontaa  and  Strawberry 

Black  Rock  and  Newjwrt 

10   

60             35 

Geo.  Pope 

/Pocahontas  and  Biggers 

8    

Krata 

Pocahontas  and  Newport 

(Black  Rock  and  Strawberry 

40              10 
2    

40    

1  ; 

61  :         

Alma  Jane 

f  Poplar  Bluff  and  Pocahontas 

'  Poplar  Bluff  and  CSarolla 

Roy 

24          2    0 
66           3    0 

Poplar  Bluff  and  Old  River 

Mouth  of  Current  and  mouth  of 
Black 

120  ;            9 

G.  W.  Huff 

28 
13 

2    0 
1    8 

66            210 

Welcome 

Jacksonport  and  Black  Rock 

Newport  and  Black  Rock 

48 
3 

27 

Peerless 

LiH  of  vessels  that  navigated  Current  River  from  May  Sly  1904,  to  June  7,  1905, 


Name. 

Net  ton- 
nage. 

Draft  loaded. 

Between— 

Round 
trips. 

PasKD- 

Steamer.  Barges. 

1 

gera. 

Alma  Jane 

24 
60 
62 

Ft.  in. 

2  0 

3  6 
3    0 
3    0 

Ft.  in. 
2    6 
4    0 
4    0 

Pocahontas  and  Johnsons 

40 
4 
S 

29 

C.  E.  Tavlor 

Pocahontas  and  Biggers 

Geo.  Pope 

do r." 

G.  W.  Huff 

66 

4    0 

Duffs  Ferry  and  mouth  of  river 

18! 
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Clasgification  of  commerce  repwiedy  year  ending  May  SI,  1906. 


ArticleB. 

Black 
Blver. 

Current 
River. 

kn\o\o                       Black     '  Current 

Cotton 

TOfM. 

895 
458 
12,090 
22.552 
1,965 
10,885 
47,759 

Tont. 

Ballwayties  

Ton*.      1     TbiM. 
44.191  1        12,916 
2.000  1 

Cotton  wed 

'"■2,*685' 

RtAVflB  And  bolt** 

MiifcellAneonfifn>iffht«..      1          'i  i^  i           finn 

Toua 

1 

ProviMons 

'■'1.065' 

80 

57.012 

144,065  1        74,  MS 

PIHm 

Sftw  Vo^                   

81.004,299  1    8409,297 

W  7. 

IMPROVEMENT   OF   ST.    FRANCIS    AND    L'ANGUILLE    RIVERS, 

ARKANSAS. 


OPERATIONS  THIS  FISCAL  YEAR. 

The  constraction  of  a  new  hull  for  the  snag  boat  A.  B.  Johnson  was 
begun  August  20.  The  hull  was  launched  October  1,  and  the  rebuild- 
ing of  the  Doat  was  completed  October  22.  Snaj^ing  operations  were 
begun  at  Madison  on  October  28.  From  Madison  the  boat  worked 
down  to  Black  Fish  Cut-off,  27  miles,  then  back  upstream  to  Ander- 
son Bend,  19  miles  above  Madison.  Work  was  suspended  at  Anderson 
Bend  January  10,  and  the  boat  returned  to  Madison  and  laid  up. 
Three  hundred  and  forty-three  snags  were  removed  and  661  trees  cut 
in  the  46  miles  of  river  worked  over  by  the  boat.  The  minimum 
channel  depth  encountered  was  14  inches  on  Crow  Creek  and  Jarvis 
shoals. 

The  estimate  for  the  impr6vement  of  St.  Francis  fiiver,  Arkansas, 
is  $8,000  annually.  The  improvement  of  L'Anguille  River  from  its 
mouth  to  Marianna  was  added  to  the  St.  Francis  River  improvement 
by  the  river  and  harbor  act  of  June  13,  1903,  and  an  appropriation  of 
$9,000  was  made  for  the  two  streams.  A  like  amount  will  be  needed 
in  the  fiscal  year  ending  June  30,  1907. 

Money  statement, 

July  1,  1904,  balance  unexpended $4,937.22 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905.      6, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $4, 637. 13 

Lees  sales 10.00 


Deposited  to  credit  of  Treasurer  of  United  States  . 


4,627.13 
62.81 


10,937.22 


4,639.94 


July  1,  1905,  balance  unexpended 6,247.28 

July  1,  1905,  outstanding  liabilities 460.00 

July  1,  1905,  balance  available 5,787.28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  un-   ^ 
expended  July  1,  1905 9,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Digitized  by  VjOOQIC 


1580       REPOBT    OF    THE    CHIEF   OF    ENGINEERS,  U.   8.  ABMY. 

Appropriations. 

The  earlier  examinations  and  the  earlier  operations  were  made  under  appropria- 
tions for  these  in  conjunction  with  other  rivers.  Of  the  expenditures  under  tnoee 
appropriations  this  office  has  no  record. 

The  separate  appropriations  are  as  follows: 

March  3,  1871,  St.  Francis  River,  Arkansas $10,000.00 

June  14,  1880,  St.  Francis  River,  Arkansas 5,000.00 

Juiy  5,  1884,  St.  Francis  River,  Arkansas 12,000.00 

Augusts,  1886,  St.  Francis  River,  Arkansas 8,000.00 

August  11,  1888,  St.  Francis  River,  Arkansas 4,000.(» 

September  19,  1890,  St.  Francis  River,  Arkansas 4,000.00 

August  18,  1894,  St.  Francis  River,  Arkansas  (part) 8,000.00 

Junes,  1896,  St.  Francis  River,  Arkansas 8,000.00 

March  3,  1899,  St.  Francis  River,  Arkansas 8,000.00 

June  18,  1878,  L'Anguille  River,  Arkansas 10,000.00 

March  3,  1879,  L'Anguille  River,  Arkansas 5,000.00 

June  14,  1880,  L'Anguille  River,  Arkansas 2,000.00 

June  13,  1902,  St.  Francis  and  L' An^ille  rivers,  Arkansas 9, 000. 00 

May  31,  1904,  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvement,  act  June  13,  1902  (less  $62.81  returned ) 4, 237. 19 

March  3,  1905 6,000.00 

Total  for  St  Francis  and  L'  Anguille  rivers,  Arkansas 103, 237. 19 

Expended  to  June  30,  1905: 

OldprojectB $84,000.00 

New  project 12,989.91 

96,989.91 

Unexpended  July  1,  1905 6,247.28 


CX)MMSRCIAL  8TATISWC8. 

The  river  was  too  low  for  navigation  from  September,  1904,  to  February,  1905. 
Full  report  of  steamboat  commerce  was  not  received. 

List  of  vesi^h  that  natigated  St,  Frayida  Rwery  ArkansaSf  from  May  SI,  1904,  to  June  /, 

1905. 


Name. 


Hazel  Rice 

Mary  F.  Carter 

C.  F.  Drewea... 

Hosmar 

Lake  City 

J.  B.  Butts 

Maud  Killgore 


I     Draft  loaded. 
Net  ton-  

"*^®-     Steamer.  Barges. 


1.38 
48 

6 

52 
17 
12 
82 


Ft.  in. 
3    6 
2    6 

2  0 

3  6 
10 

2  6 

3  6 


Between— 


Ft.  in. 
6    0 


Helena  and  Westwood 

6    0     Helena    and    WittnbuiK.    Neeleys 
Ferry  and  intermediate  points. 

1  6     Madison  and  Sand  Slough 

6    0,  Helena  and  Madiflon 

2  0  I  Lake  City  and  Marked  Tree 

2    0     Helena  and  Ashworth 

6    6    Helena  and  Madison 


Round  I  Passen- 
trlpe.  j   gersL 


46   

2  I 

2    

43  219 

52  ■        300 

2   

i 


Clamfication  6f  commerce  reported  year  ending  May  31,  1905. 


Articles. 


Cotton 

Cotton  seed  . 

Grain 

Lumber 

FroviHiona. . . 
Saw  logs 


Quantity. 

Articles. 

Quantity. 

Tons. 
802 
2,530 
310 
520 
739 

89.084 

Railway  ties 

"^m 

MiBoellaneoua  freights 

m 

Total 

E«^timated  value 

96,854 

$497,306 
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W  8. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

OPERATIONS  THIS  FISCAL  TEAR. 

Nothing  done  this  fiscal  year.  Acting  ander  authority  granted  by 
the  Secretary  of  War,  the  movable  property  used  on  this  work  was 
shipped  to  Batesville,  Ark.,  and  the  snagging  barge  and  scows  sold  at 
auction  late  in  the  last  fiscal  year.  The  Glance  remaining  on  hand  at 
the  close  of  that  year  was  expended  in  paying  the  expenses  connected 
with  this  and  in  paying  some  other  outstanding  liabilities. 

No  further  work  is  contemplated  in  view  of  the  provision  in  section 
7  of  the  river  and  harbor  act  of  March  3, 1905,  repealing  the  provisions 
of  previous  acts  providing  for  improvement  of  tnis  stream. 

Money  statement, 

July  1, 1904,  balance  unexpended $174.40 

June  90,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 174. 40. 


APPROPRIATIONS. 


THIs  reach  of  river  is  understood  not  to  have  been  included  in  the  snageing  opera- 
tions under  the  early  appropriations  for  snagging  in  western  rivers.  Its  specific 
appropriations  are  as  follows: 

August  11,  1S88 $6,000.00 

September  19,  1890 10,500.00 

August  18,  1894 5,000.00 

June  18,  1902 10,000.00 

Total 30,500.00 

Expended  to  June  30, 1905 30,500.00 
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APPENDIX  X. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS. 


REPORT  OF  MAJ.  THOS,  L,  CASEY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190,5,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPBOVBMBNTB. 


1.  RemoyiQ^  snags  and  wrecks  from  the 
MissisBippi  River  below  the  moath 
of  the  MiSBoari  River. 


Mississippi  River  between  the  Ohio 
and  Missouri  rivers. 


Engineer  Office,  United  States  Army, 

St.  Louis,  Mo.,  July  18^  1906. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1905. 
Very  respectfully,  your  obedient  servant, 

TWos.  L.  Caset, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  V.  S.  A. 


X  I. 

REMOVING  SNAGS  AND  WRECKS  FROM   THE  MISSISSIPPI  RIVER 
BELO\y  THE  MOUTH  OF  THE  MISSOURI  RIVER. 

A  concise  statement  of  the  project  for,  and  history  of,  this  work 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers,  United 
States  Army,  to  which  this  is  an  appendix,  as  well  as  on  page  2621  of 
the  Report  of  the  Chief  of  Engineers,  United  States  Army^  for  1900. 

This  work  is  now  being  done  throu^  the  instrumentality  of  two 
large  steel-hulied  snag  boats — If.  G.  Wright  and  J.  N.  Macomh — 
fitted  with  all -necessary  tools  and  appliances  and  operated  by  hired 
men.  They  patrol  the  river  between  tne  mouth  of  the  Missouri  River 
and  Natchez,  Miss.,  going  occasionally  as  far  down  as  New  Orleans,  La. 
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OPERATIONS   DURING  THE   FISCAL  YEAR  ENDING  JUNE   30,  1905. 

During  the  year  the  snag  Iwats  patrolled  the  parts  of  ""he  river 
assigned  to  them — the  IL  G.  Wright  between  the  mo  :th  of  the  Miss- 
souri  River  and  Memphis,  Tenn.,  and  the  J,  X,  Macornb  between  Mem- 
phis, Tenn.,  and  Natchez,  Miss. — and  removed  snags,  wrecks,  drift 
piles,  and  leaning  trees  wherever  required,  until  the  spring  rise  of  the 
river,  about  the  middle  of  March,  1905,  when  theywerelaid  up  with 
reduced  crews  for  the  ordinary  annual  repairs,  the  Wright  i.  St.  Louis, 
Mo.,  and  the  Macomb  at  Memphis,  Tenn.  The  boats  remained  at  the 
respective  places  until  the  end  of  the  fiscal  year,  continuing  repairs 
and  awaiting  a  staff e  of  the  river  favorable  for  their  operations. 

A  summarv  of  the  work  accomplished  by  the  two  boats  during  the 
year  is  found  in  the  following  table: 


v-««  Snags    1    Tree*    i  „|Pi?^l.     Mile* 

^^^'  pullS.   !      cut.        V^^^^      run. 


J.N.Macomb 2,S97  i       6,876 

H.G.Wright 1,521  9,366 


16        6.^80 
3        6.391 


Total 4,118  I      15,2411  19  i    13.471 


In  addition  to  the  above  the  Wright^  on  Octoter  J:-5, 1904,  removed 
a  rock  obstruction  at  Birdpoint,  Mo. ;  October  21, 1904,  broke  up  wreck 
of  coal  barge  at  Island  No.  21;  October  26,  1904,  removed  wreck  of 
steamer  t//;/i  i>^,  in  Hopefield  Bend;  November  23  to  December  17, 
1904,  removed  wreck  of  transfer  steamer  Junius  S.  Morgan^  at  Cairo, 
111.;  December  22-23,  1904,  worked  on  wreck  of  steamer  Robert  £. 
Zee,  at  Craighead,  68  miles  below  Caruthersville,  Mo.;  December  31, 
1904,  assist^  in  rescuing  a  derrick  boat  and  three  barges  at  Island 
No.  21;  March  8  and  20-23,  1905,  removed  sunken  derrick  boat 
opposite  Grand  Tower,  111.  On  October  17, 1904.  the  Maconib  worked 
at  removal  of  old  wreck  at  Hopefield  Bend;  Octooer  18, 1904,  worked 
on  sunken  barge  loaded  with  stone  near  the  bridge  at  Memphis,  Tenn. ; 
December  17,  1904,  removed  remaining  parts  of  wreck  of  steamer 
Emma  Etheridge^  at  Greenville,  Miss.,  upon  which  work  was  discon- 
tinued on  account  of  a  sudden  rise  of  the  river  on  January  17, 1904. 

The  trees  referred  to  are  generally  leaning  timber  in  bends  of  the 
river  or  trees  that  are  liable  to  fall  into  the  water  and  become  obstruc- 
tions to  navigation.     , 

APPROPRIATIONS. 

The  appropriations  from  the  beginning  of  the  work  to  the  year 
1878  were  made  in  lump  sums,  principally  under  the  titles  of  ''  Im- 
provement of  the  Mississippi,  Missouri,  and  Arkansas  rivers,"'  and 
were  applied  to  those  streams  as  their  needs  or  the  terms  of  the  laws 
required.  Appropriations  from  March  3,  1879,  to  August  5,  1886, 
were  specifically  made  or  allotted  for  this  work. 

An  annual  appropriation  of  an  amount  not  to  exced  $100,000  having 
been  made  for  tnis  work  by  the  act  of  August  11, 1888,  the  snag  boats 
will  patrol  the  river  whenever  necessary  in  order  to  keep  the  cnannel 
free  from  obstructions,  such  as  logs,  drift  jams,  leaning  trees,  and  such 
wrecks  as  they  may  be  able  with  their  appliances  to  remove  after  the 
same  have  been  blown  to  pieces  with  explosives. 
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EXPENDITUBES. 

The  amount  expended  previous  to  June  SO,  1872,  can  not  now  be 
approxiniatel  V  ascertained,  for  the  reason  that  the  available  published 
intormation  for  that  period  does  not  state  the  amounts  expended  either 
for  each  stream  or  collectively  for  all  the  streams  upon  which  work 
was  done. 

The  approximate  amount  expended  from  July  1,  1872,  to  June  30, 
1880,  was  $493,487.23.  which  amount  was  arrived  at  by  dividing  the 
total  amount  expendea  each  year  on  all  the  rivers  upon  which  work 
was  done  by  the  total  number  of  snags  pulled  each  year,  as  ascertained 
from  available  published  information,  and  applying  this  average  cost 
per  snag  to  those  removed  from  the  Mississippi  River. 

The  exact  amount  expended  from  July  1,  1880,  to  June  30,  1905, 
was  $1,834,735.62,  makmg  a  total  of  approximated  and  definitely 
known  expenditures  from  July  1, 1872,  to  the  present  date,  $2,328,172. 75, 
the  details  of  which  are  shown  in  the  following  table: 

ThbU  of  amount  expended  and  work  dofie  in  removing  obstructions  in  Mississippi  River 
between  mouth  of  Missouri  River  and  New  Orleans,  /xi.,  from  March  £S,  1868,  to 
June  SO,  1906, 


Amount 
expended. 

Work  done. 

Year. 

Snags 
pulled. 

3,271 

1.365 
1,365 

630 
1,461 
1,213 

676 

889 
1,188 
1,522 
1,067 
1,909 
2,775 

958 
1,692 

698 
2,030 

798 
1,861 
2,861 
8.450 
8,389 
2,946 
8,057 
3,307 
2,979 
3,072 
4,253 
8,300 
4,479 
3,566 
3,907 
1,552 
4,654 
4,118 

Trees  cut. 

Drift     1 
piles  re- ' 
moved.  | 

Wrecks 
removed. 

March  28, 1868,  to  June  30, 1871 

37,438 

2,621 
1,713 

515 
2,984 
1,589 

403 

3,346 

2,690 

60 

647 
4.988 
26,297 

16,900 
567 

5,269 
848 

9,102 
12,112 
21,316 
20,571 

8,214 
22,861 
17,520 
19,648 
31,014 
14,856 
80,695 
15. 170 
19,746 
28,870 

6,895 
17,034 
15,241 

80 

1 
12  1 
5 

,S 

5 
4 

1 

5 
19  1 

6 
82  ' 
84  1. 

3    . 

FiadUyear ending  June 30- 

187S 

146,901.40 
72,802.80 
70,727.01 
49,854.30 
36,220.08 
20,122.54 

121.820.16 
74,988.94 

102,808.43 
75,311.29 
69,540.59 
18,390.48 
45, 395. 47 
20,047.71 
43,583.12 
17,302.29 
67,511.87 
49,089.17 
92,720.97 
98,260.00 
96,497.23 
88,252.46 

100,000.00 
80,496.26 
83,421.64 
88,917.74 
88,923.15 
86,365.29 
86,710.05 
98.056.27 
72,587.48 
88,245.25 
81,822.81 

1874 

1876 

1876 

1 

1877 

1878 

1879 

1880 

1881 

1882 

1888 

1884 

1886 

1886 

1887 

10  '. 

1888 

1889 

34 
23 
37    . 

V          8 

1890 

1 

1891 

1892 

1898 

16    . 
19  : 

22 ; 

11 1 

24 
32 

34  !. 
19  |. 

28    . 
27  I 

2  ;. 

18  ' 
1^  , 

1894 

5 

1885 

3 

1896 

1 

1887 

2 

1898 

3 

1899 

1900 

1901 

1902 

7 

190B 

1904 

2 

1905 

12 

Total 

2,328,172.75 

82,191 

419.299 

551 

1 

45 

Amount  expended  from  current  allotment  during  the  fiscal  year, 
$81,822.81.  A  statement  of  this  expenditure,  as  required  by  law,  is 
given  in  the  accompanying  table. 

The  work  done  by  the  snag  boats  is  of  great  benefit  to  the  commerce 
and  navigation  on  the  river.     Before  the  river  was  so  completel}^ 
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EatroUed  as  it  now  is  the  sinking  of  steamboats  and  other  river  craft 
y  running  on  snags  was  a  common  occurrence.  During  recent  years 
such  disasters  seldom  occur.  Although  life  and  property  would  seem 
to  be  much  safer  now  than  formerly,  the  rate  of  insurance  has  not 
materially  decreased. 

It  is  proposed  during  the  coming  year  to  continue  operating  these 
snag  boats,  as  provided  in  the  river  and  harbor  act  of  August  11, 1888. 

The  statistics  relating  to  the  commerce  benefited  by  the  operation 
of  these  snag  boats  will  be  found  in  the  report  of  operations  for  this 
year  for  the  improvement  of  the  Mississippi  River  from  the  mouth  of 
the  Missouri  to  the  mouth  of  the  Ohio  River. 

The  headquarters  of  the  snag  boats  is  in  St.  Louis. 

The  amount  of  customs  collected  at  St.  Louis  during  the  fiscal  year 
was  $2,402,820.53. 

The  amount  of  internal  revenue  collected  was  $7,525,780.18. 

Money  statement. 

Amoont  drawn  under  section  7,  act  of  Angast  11,  1888 $81,822.81 

June  30,  1905,  amount  expended  daring  fiscal  year 81, 822. 81 

July  1,  1905,  amount  avulable  for  fiscal  year  1905-6 100,000.00 


ALLOTMENTS. 


Previous  to  March  3,  1879 

(approximated) $358,627 

By  act  of — 

March  3,  1879 100,000. 

June  14,  1880 100,000. 

March  3, 1881 80,000. 

March  2, 1882 85,000. 

Julys,  1884 72,960. 

Augusts,  1886 S6,250. 

August  11, 1888 100,000. 

Fiscal  year  ending  June  30 — 

1890 49,089. 

1891 92,720. 

1892 98,250. 

1893 96,497, 


35 


Fiscal  year  ending  June  30— 

1894 $88,252.46 

1895 100,000.00 

80,496.26 

83,421.64 

88,917.74 

88,923.15 

86,355.29 

86,710.(^ 

93,055.27 

72,587.48 

88,245.25 

81,822.81 


00 

1896 

00 

1897 

.00 

1898 

.00 

1899 

63 

1900 

00 

1901 

.00 

1902 

1903 

17 

1904 

97 

1905 

.00 

.23 

To 

Total 2,328,172.75 


Table  No.  1. — Bammary  of  expenses  for  ooercUing  U.  S.  snag  boats  H.  Q.  Wright  and 
J.  N.  Macomb  in  connection  with  the  work  of  removing  obstnictions  in  Mississippi  Rwer 
during  (he  fiscal  year  ending  June  SO,  J  905, 


Application. 


1904. 


July. 


August     September.    October.     November. 


Office  expenses 

Expenses  of  snag  boat  H.  G.  Wrigbt: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Expenses  of  snag  boat  J.  N.  Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Repaln 


SI.  20 

1,606.00 
12.60 
SS0.66 
529.25 

4.48 


1,606.17 


488.60 
456.75 


18.61 
2,096.00 


1985.65 
2,085.28 


1,068.65 
276.46 


728.78 
545.00 


12.56 

2,079.84 
81.62 
875.83 
346.10 


2,005.00 


7.76 
2,085.00 


1,362.54 
460.62 


1,070.84 
462.87 


5.60 

2,120.00 
76.62 

1,408.25 
448.88 
107.85 


Total. 


4,930.51  I      7,257.87  i      7,921.18 


7,497.21 


$6.10 

2,130.75 

28. 6& 

754.  OS 

416u4t 

41. 2^ 


2,096.67 


l,120.ri 
57S.S: 


7,158.« 
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Table  No.  1. — Summary  of  expenseB  for  operating  U.  S.  mag  boats  H,  G,  Wright  and 

J,  N,  Jfaroin6— Oontinaed. 


Application. 

1904. 

1905. 

December. 

January. 

February. 

March. 

12.40 
2,118.60 

April. 

OfAoe  expeniK*, 

1810.07 
2,126.00 

110.60 
2,100.06 

f784.80 
2,118.00 

Bxpeiuem  of  snag  boat  H.  G.  Wright: 
Orair 

81,465.00 

Outfit 

760.68 

Pn^ 

868.60 
896.82 

814.95 
497.18 

495.90 
468.07 

404.55 
607.11 

407.00 

Subsistence 

74.47 

SnDDlies 

632.66 

Repaini 

76.97 

::::::::::::::::::::::: 

1,228.00 

Miscellftneouif ........................ 

4.90 
2,061.00 

Expenses  of  snag  boat  J.  N.  Macomb: 
Crew 

2,077.16 

2,018.66 

1,797.84 

1,858.60 

Outfit 

686.88 

]Piiel 

1,051.25 
581.10 

924.55 
188.91 

768.54 
798.28 
32.01 
116.46 

640.60 
150.66 

204.00 

Subsistence 

225.77 

Sunnlies 

262.88 

Rebairs 

1 

831.28 

1 

Totol 

7,917.87 

6,622.15 

7,690.17 

6.621.06 

8,095.77 

Application. 

1905. 

May. 

June. 

Total. 

OflloQ  expensffl  .............«r. 

1782.60 

1,454.00 
887.45 
180.40 
280.85 
184.71 
896.14 

18,888.96 

22,828.48 
1,217.92 
6,977.10 
4, 519. 88 

Expenses  of  snag  boat  H.  0.  Wright: 

Cnw 

81,465.00 
43.82 
118.80 
252.79 
22.84 
880.65 

Outfit 

Fuel 

gnbfffatpncf^ , 

SuDDlles 

885  84 

Repain ,.. 

2,597.02 
4.90 

Miscellaneous 

Expenses  of  snag  boat  J.  N.  Macomb: 
Crew 

1,896.88 
218.80 
158.00 
272.61 
68.08 
464.80 

1,480.00 
22.60 
158.00 
287.55 

22.024.88 

Outfit 

949.15 

Fuel 

9,340.72 

Supplies 

4,797.57 
857.87 

RfllMlirB 

605.56 

2,025.45 

Total 6,588.62  I      4,676.91  j      81,822.81 


X    2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  MISSOURI 

RIVERS. 

PROJECT  OF  1881,  REVISED  IN  1883. 

A  concise  statement  of  the  project  for  and  history  of  this  work  will 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page  424,  as  well  as  on  page  2631  of  the  Report  of  the  Chief  of  En- 
gineers, United  States  Armj^  for  1900. 

Reference  should  be  made  to  the  Report  of  the  Chief  of  Engineers, 
United  States  Armv,  for  1894,  pages  1577  et  seq.,  for  information 
relating  to  the  development  of  the  various  foims  of  construction. and 
for  a  resume  of  the  various  types  employed  between  1872  and  1894, 
and  to  the  reports  of  the  Chief  of  Engineers,  United  States  Army, 
for  1895  (p.  2069),  1896  (p.  1717),  1897  (p.  2012).  1898  (p.  1698), 
1900  (p.  2632),  and  1901  (p.  2169)  for  minor  details  as  to  forms 'of 
construction. 
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Since  the  adoption  of  this  project  work  has  been  done  substantiallj 
according  to  the  methods  referred  to  above  at  the  following  localities: 
Mouth  Missouri  River,  Sawyer  Bend,  St.  Louis  Harbor,  Cahokia 
Chute,  Arsenal  Island,  Horsetail  Bar,  Carroll  Island,  Twin  Hollows, 
PuUtight,  Beards  Island,  Chesley  Island,  Jim  Smiths,  Sulphur  Springs, 
Foster  Island,  Lucas,  Cornice  Island,  Osborne  Field,  Kush  Tower, 
Michaels  Landing,  Fish  Bend,  Danby  Landing,  Rush  Towhead,  Peni- 
tentiary Point,  Turkey  Island,  Ste.  Genevieve,  Kaskaskia  Island, 
Chester,  Crain  Island,  Liberty  Island,  Liberty  Bend,  Seventy-six 
Landing,  Willard,  Hamburg,  Devil  Island,  Minton  Point.  Cape  Girar- 
deau, Commerce  Island,  Burnham  Island,  Powers  Island,  Goose  Island, 
Buffalo  Island,  Dogtooth  Bend,  Greenleaf  Bend«  Hurricane  Field, 
Greenfield  Bend,  and  vicinity  of  Cairo. 

During  the  fiscal  year  ending  June  30, 1905,  wotk  for  tne  permanent 
improvement  of  the  river  has  been  carried  on,  as  hereinafter  described 
in  the  report  of  Mr.  Wm.  S.  Mitchell,  principal  assistant  engineer. 

PERMANENT  IMFHOYEMENT. 

The  project  adopted  for  the  improvement  of  the  Mississippi  River 
between  the  mouths  of  the  Ohio  and  Missouri  rivers  was  approved  by 
the  Chief  of  Engineers,  United  States  Army,  March  31,  1881.  The 
estimate  of  the  cost,  as  revised  in  1883,  was  $16,397,500.  The  project 
was  modified  by  the  river  and  harbor  act  of  June  3,  1896,  to  permit 
the  construction  and  operation  of  dredges.  It  was  again  modified  to 
some  extent  in  1903  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
in  report  dated  November  12, 1903,  the  dredging  authorization  of  which 
was  adopted  by  Congress  in  the  river  and  harbor  act  of  March  3, 1905. 
Under  tne  modification  of  1903,  hurdle  work  for  the  contraction  of 
the  channel  and  revetments  to  prevent  erosion  of  the  banks  may  be 
considered  auxiliary  and  subsidiary  to  dredging,  which,  if  found 
advantageous,  is  authorized  as  the  chief  means  of  maintaining  the 
channel. 

By  the  report  of  1903  the  cost  is  increased  $20,000,000  in  addition 
to  expenditures  already  made,  provided  the  projects  already  in  force 
be  adnered  to  throughout.  The  cash  expenditures  to  December  31, 
1903,  are  considered  as  approximately  the  cost  of  the  work  up  to  the 
date  of  the  report  of  the  Board.  They  were  $10,476,654.53.  The 
total  estimated  cost  as  last  revised  is  therefore  $30,476,654.53. 

The  total  amount  appropriated  to  June  30, 1905,  was  $12,404,999.98. 
Of  this  amount  $180,000  was  alloted  by  acts  and  projects  for  inoprove- 
ment  between  the  Illinois  and  Missouri  rivers,  including  Alton  Harbor, 
leaving  a  balance  of  $12,224,999.98  to  be  applied  to  the  project  for  the 
general  improvement  between  the  mouths  of  the  Ohio  and  Missouri 
rivers.  The  balance  of  the  last  revised  estimate  not  appropriated 
June  30,  1905,  is  therefore  $18,251,654.55. 

The  amount  expended  to  June  30,  1904,  was  $10,629,390.66.  The 
amount  expended  during  the  fiscal  vear  was  $716,502.49,  of  which 
$716,496.27  was  paid  by  voucher  ancl  $6.22  was  paid  by  the  Auditor 
for  the  War  Department.  The  total  amount  expended  to  date  is 
therefore  $11,345,893.15. 

The  balance  unexpended  June  30, 1905,  of  the  amount  appropriated, 
is  $879,106.83,  to  which  must  be  added  $6,262.38,  received  from  mis- 
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cellaneou9  sources,  making  a  total  balance  of  $885,369.21 «  exclusive 
of  outstanding  liabilities  and  amount  covered  by  contract. 

Under  the  project  submitted  May  10,  1905,  by  direction  of  the 
Chief  of  Engineers,  United  States  Army,  which  was  approved  May 
17, 1905,  the  balance  available  June  30,  1905,  of  the  appropriation  of 
April  28,  1904,  which  is  $163,476.48,  after  deducting  outstanding  lia- 
bilities and  amount  covered  by  contract,  will  be  applied  during  the 
fiscal  year  ending  June  30, 1906,  to  emergencjr  works  of  improvement, 
care  of  pliant,  temporary  expedients  in  dredging,  and  for  engineering 
and  contingencies. 

Under  the  same  project  the  balance  available  June  30, 1906,  of  the 
ai>propriation  of  $650,000  in  the  sundry  civil  act  of  March  3,  1905, 
will  be  applied  during  the  fiscal  year  ending  June  30,  1906,  to  altera- 
tions of  aredges  on  hand,  building  two  dredges,  dredging,  and  admin- 
istration and  contingent  expenses,  any  balance  therefrom  to  be  held 
in  reserve.  The  balance  available  is  $634,710.56,  the  sum  of  $15,289.44 
having  been  paid  during  the  last  fiscal  year  for  work  done  in  Sawyer 
Bend  Dy  the  Chicago,  Burlington  and  Quincy  Railway  Company,  in 
1900  and  1901,  as  required  by  the  act. 
I     The  river  and  harbor  act  approved  June  3,  1896,  provided: 

That  any  balance  of  former  appropriations  now  available,  and  the  money  hereby 
appropriated  and  authorized  to  be  expended  for  the  said  section  of  the  river  between 
the  mouth  of  the  Missouri  River  and  the  mouth  of  the  Ohio  River,  or, so  much 
thereof  as  may  be  neceesarv,  shall  be  expended  in  the  construction  of  suitable  dredge 
boats,  portable  jetties,  ana  other  suitable  appliances,  and  in  the  maintenance  and 
operation  of  the  same,  with  the  view  to  ultimately  obtaining  and  maintaining  a 
navi^ble  channel  from  St.  Louis  to  Cairo  not  less  than  two  hundred  and  fift^  ^t 
in  width  and  nine  feet  in  depth  at  all  periods  of  the  year,  except  when  navigation  of 
the  river  is  closed  by  ice. 

In  the  $11,345,893.15  above  mentioned  is  included  all  amounts 
expended  to  June  30, 1905,  for  dredge  plants,  portable  jetties,  and  appli- 
ances for  temporary  improvement  of  the  cnannel  and  for  operating 
the  sMie,  altogether  1693,437.02.  Of  this,  $62,600.68  was  expended 
during  the  fiscal  year  for  dredging.  The  approximate  value  of  this 
plant  at  the  beginning  of  the  fiscal  year  was  |l81, 136.33.  Its  present 
apTOoximate  value  is  8168,695.49. 

The  river  and  harbor  act  approved  March  3,  1906,  relating  to  this 
section  of  the  river  reads  as  follows: 

Improving  Missiseippi  River  from  the  mouth  of  the  Ohio  River  to  and  including 
the  mouth  of  the  Missouri  River:  The  Secretary  of  War  ma>r  prosecute  the  improve- 
ment of  the  said  section  of  the  Mississippi  River  by  dredging,  as  set  forth  m  the 
report  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  submitted  November  twelfth, 
nineteen  hundred  and  three;  and  the  said  Secretary  of  War  may  purchase  or  cause 
to  be  constructed  two  drerlges,  to  be  employed  with  those  now  in  use  in  said  section 
for  the  purpose  of  dredging;  and  the  said  Secretary  may,  in  his  discretion,  expend  a 
portion  of  the  balance  now  remaining  on  hand  to  the  credit  of  Faid  improvement  for 
the  completion  of  works  already  under  wajr  or  for  the  construction  of  other  works 
which  will  be  useful  in  promoting  the  navigation  of  said  section  of  the  river;  and 
such  balance  as  remains  on  hand,  together  with  the  amount  authorized  to  be 
expended  in  pursuance  of  contracts  to  be  made,  is  hereby  made  available  for  the 
purpose  set  forth  in  this  item. 

The  sundry  civil  act  approved  March  3, 1905,  making  appropriation 
for  this  section  of  the  river,  reads  as  follows: 

Improving  Mississippi  River  from  month  of  Ohio  River  to  Minneapolis,  Minnesota: 
For  oontinuing  improvement,  in  completion  of  contract  authorization,  from  the  mouth 
of  the  Ohio  River  to  the  month  of  the  Missoori  River,  six  hundred  and  fifty  thou- 
sand dollars.    *    *    * 
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It  would  appear  from  the  wording  of  the  above  items  that  it  is  the 
intention  of  Congress  to  materially  modify  the  approved  project  of 
1881  bv  devoting  attention  principally  to  dredging  in  obtaming  and 
maintaining  a  navigable  channel  between  St.  Louis  and  Cairo. 

By  direction  of  the  Chief  of  Engineers,  United  States  Army,  dated 
May  23,  1903,  being  the  first  indorsement  on  copy  of  request  of  the 
Board  of  Engineers  for  Rivers  and  Harbors,  for  reports  bearing  upon 
the  desirability  of  continuing  or  modifying  certain  projects  for  river 
and  harbor  improvement,  I  submitted  to  the  Board,  under  date  of  May 
29,  1903,  the  following  report: 

The  Board  of  £noinebr8  fob  Rivebs  and  Harbors, 

Washington  Barracks^  Washington^  Z>.  C. 

Sirs:  In  answer  to  first  indorsement  on  a  letter,  dated  Ma>r  21,  1903,  from  the 
Bofl^  of  Engineers  for  Rivers  and  Harbors  to  the  Chief  of  En^eers,  relating  to  a 
discassion  of  the  present  method  of  improving  the  MissiaBippi  River  between  the 
months  of  the  Onio  and  Missouri  rivers,  with  a  view  to  ascertaining  whether  by 
dredging  or  otherwise  a  suitable  channel  can  not  be  established  and  maintained  at 
less  expense  than  in  accordance  with  the  existing  project,  I  have  the  honor  to  report 
as  follows: 

At  the  time  the  present  project  was  adopted  hydraulic  dredges  of  great  capacity 
had  not  come  into  general  use,  and  the  idea  of  keeping  a  channel  open  by  means  of 
the  small  scoop  or  clam-shell  dredges  then  in  vogue  was  correctly  deemed  absurd. 
Since  that  time,  however,  dredging  has  been  practically  revolutionized,  and  it  has 
been  found  practicable  to  maintain  a  good  low-water  channel  in  the  Mississippi 
River  below  Cairo  by  the  use  of  hydraulic  dredges  of  lai^  e&pacity  alone. 

The  existing  project  for  this  district  contemplates  securing  a  minimum  depth  at 
low  water  of  8  leet  by  giving  the  channel  <*  a  uniform  width  of  2,500  feet  by  means  of 
pile-work  hurdles  built  out  from  the  bank  to  the  necessary  extent,  and  also  by  means 
of  such  temporary  expedients  as  movable  dikes — ^for  the  purpose  of  concentrating  the 
flow  over  bars — and  aredging.  The  banks  are  to  be  made  permanent  where  suoject 
to  scour  by  revetment  of  mattress  and  broken  stone. 

This  has  worked  very  well  in  manv  parts  of  the  river  where  the  width  was  excess- 
ive, as,  for  example.  Horsetail  bar,  but  at  other  places  floods  have  had  a  tendency 
to  excavate  a  channel  behind  the  hurdles,  proving  that  even  with  the  moderate 
floods  that  have  occurred  since  the  improvement  was  begun  the  method  is  not  alto- 
gether certain  in  its  results.  If  we  could  be  sure  that  the  river  would  maintain  the 
moderate  rise  and  fall  that  has  prevailed  in  recent  years,  the  method  might  be 
worthy  of  continuance,  but  it  must  be  kept  in  mind  that  the  Mississippi  River  is  at 
times  of  excessive  flood,  flowing,  as  it  does,  in  a  soft  alluvial  bed  of  5  miles  in  width 
from  the  Missouri  to  Commerce,  and  of  much  greater  width  thence  to  Cairo,  virtually 
uncontrollable  by  any  human  agency.  In  other  words,  the  hurdles  put  in  and  main- 
tained at  great  expense  may,  in  any  great  flood,  be  in  considerable  part  wiped  out  or 
disarranged  and  the  river  assume  new  courses.  This  has  been  its  history  for  thou- 
sands of  years.  It  has  wandered  from  one  side  to  the  other  of  its  alluvial  bed,  and 
it  is  my  opinion  that  it  will  so  continue  in  spite  of  any  efforts  of  man  to  control  it 
within  practical  limits  of  expense. 

Viewmgthe  subject  from  a  purely  economical  standpoint  it  should  be  stated  that 
about  $9,000,000  has  already  been  expended  on  the  present  project,  and  6  feet  of 
low^  water  navigation  is  all  that  has  been  accomplished.  To  complete  the  project 
about  $13,000,000  will  be  required.  Owing  to  the  fact  that  every  flood  shirts  the 
bottom  and  forms  new  bars,  I  am  of  the  opinion  that  dredging  will  have  to  be 
resorted  to  extensively  even  after  the  hurdles  are  completed.  The  project  when 
completed  will  have  cost,  therefore,  some  $22,000,000.  This  money  is  worth  at 
least  4  per  cent  to  the  revenue  producers,  or,  say,  $880,000  per  year.  This  repre- 
sents what  the  funds  would  be  worth  in  wealth  and  prospenty  producing  power  if 
not  locked  up  in  the  present  project  of  improvement  In  addition,  however,  $150,000 
will,  as  may  oe  inferred  from  the  above  statement,  have  to  be  appropriated  every 
year  for  dredging  after  its  completion  and  $150,000  will  be  necessary  every  year  for 

a  The  original  report  stated  ^'  low  channel"  by  error,  the  2,500  feet  referring  to  the 
bank-full  stage. 
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repairB)  making  a  permanent  fund  of  $300,000  which  Congrefls  will  be  compelled  to 
appropriate  every  year  after  the  expenditure  of  the  |22,0W),000.  Addins  thia  to  the 
$880,000  interest  on  the  latter  amount  we  have  $1,180,000,  which  is  what  we  improve- 
ment will  be  actually  costing  the  country  every  year  after  its  completion. 

Viewing  the  matter  in  this  light,  it  has  frequently  occurred  to  me  to  question  the 
propriety  of  ccmtinuing  much  fimier  alons  the  present  lines.  It  is  my  present  belief 
that  for  $500,000  appropriated  every  year  by  Congress — which  is  only  $200,000  more 
than  what  would  oe  necessary  in  any  event  after  the  completion  of  the  improve- 
ment—it would  be  possible  to  excavate  a  channel  of  8  or  even  9  feet  every  low  water, 
by  means  of  temporary  dikes  and  dredging,  as  well  as  to  revet  the  banks  sufficiently 
to  materially  diminish  the  burden  of  hur-making  sediment  and  incidentally  tend  to 
preserve  the  farming  lands  and  levees  and  also  to  put  in  an  occasional  hurdle  if  found 
expedient. 

These  figures  are  only  tentative  and  it  may  cost  somewhat  more  to  annually  obtain 
and  maintain  the  desired  channel  depths,  but  I  believe  that  enough  has  been  stated 
to  show  that  an  annual  appropriation  of  even  $600,000  would  be  cheaper  in  ^e  end 
than  to  complete  the  present  project  at  an  expense  of  $22,000,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  L.  Cabpt, 
Major ,  Corps  of  Enffineen. 

The  decline  of  commerce  on  the  river,  as  shown  by  statistical  tables, 
constitutes  a  really  serious  economical  consideration  In  planning  future 
works  of  improvement  in  this  district.  It  is  stated  by  those  residents 
of  St.  Louis  who  appear  to  be  still  actively  interested  m  the  navigation 
of  the  river,  that  if  a  depth  of  8  feet  can  be  assured  to  them  with- 
out chance  of  failure  from  other  cause  than  ice  and  can  be  guaranteed 
for  a  number  of  years  in  the  future,  the  commerce  of  the  river  will 
revive.  In  view  of  this  statement,  I  am  of  the  opinion  that  the  impor- 
tance of  the  subject  warrants  the  experiment  and  would  recommend 
that  Congress  ^rant  a  continuous  appropriation  of  (400,000  a  year  for 
ten  years  for  this  purpose.  If,  after  tne  expiration  of  this  period, 
wherein  it  can  be  demonstrated  tnat  8  feet  or  more  has  been  continually 
maintained,  there  appears  to  be  no  material  increase  in  the  commerce 
of  the  river,  it  is  but  just  to  the  taxpayers  of  the  country  that  this 
particular  imi)rovement  be  suspended  indefinitely.  I  would  f uther  rec- 
ommend that  in  obtaining  and  maintaining  this  aepth  of  8  feet  or  more 
throughout  the  year  of  open  navigation,  we  War  Department  be  given 
considerable  latitude  by  Congress  as  to  the  exact  method  to  be  employed 
to  attain  this  result.  There  is  no  doubt  that  it  can  be  i-eadily  accom- 
plished by  dredging,  but  not  unless  the  banks  are  properly  held  by 
revetments  at  many  points  and  other  auxiliary  works,  such  as  tem- 
porary diking  and  occasional  hurdle  building,  be  permitted. 

The  amount  necessary  to  complete  the  project  of  1881,  including 
expenditures  already  made,  as  given  in  my  letter  above,  is  considerably 
less  than  the  $30,000,000  or  more  estimated  by  the  Board  of  Engineers 
for  Rivera  and  Harbors  in  1903,  as  stated  above.  It  is  probaMe  that 
the  latter  estimate  falls  nearer  the  truth  and  renders  the  principal 
argument  of  my  report  still  moi'e  patent.  In  view  of  this  a  further 
expenditure  of  $4,000,000,  as  recommended  above,  inr  striving  to 
rehabilitate  the  commerce  of  the  river,  enabling  us,  as  it  undoubtedly 
will,  to  form  a  definite  estimate  of  the  propriety  of  continuing  further 
appropriations,  seems  therefore  to  be  conservative  and  the  fairest 
course  to  pursue  toward  the  commercial  interests  of  this  section. 

The  expenditure  of  public  funds  for  the  mere  and  solitary  purpose 
of  keeping  railroad  freight  rates  within  satisfactory  bounds,  is,  in  my 
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opinion,  not  a  le^timate  solution  of  that  problem;  first,  because  these 
funds  are  giuntea  b}^  the  General  Government  for  the  purpose  of  bet- 
tering the  facilities  for  actual  navigation,  there  being  many  of  the 
chief  ports  of  entry  of  the  countrv  where  they  could  be  expended  to 
much  better  advantage,  and,  secondly,  because  there  are  other  ways  of 
reducing  the  freight  charges  of  the  railroads,  such  as  State  or  nationsJ 
legislation  or,  better  still,  actual  competition  between  the  railroads 
themselves,  the  latter  being  increasingly  evident  among  the  lines 
paralleling  the  Mississippi  River.  A  otate  legislature*  if  honest 
and  unapproachable,  has  as  much  power  and  capacity  to  regulate  the 
prices  to  be  paid  per  ton  for  freight  handled  by  the  railroads  within 
its  boundaries  as  it  has  to  regulate  passenger  rates. 

The  appended  report  of  Mr.  Wm.  S.  Mitchell,  principal  assistant 
engineer,  gives  full  details  of  operations  at  the  various  localities  in 
this  district  on  construction  work,  temporary  expedients,  dredging, 
repair  and  care  of  plant,  procuring  materials,  operations  of  quarry, 
gauges,  and  discharge  observations,  during  the  past  fiscal  year. 

^  Money  statement, 

July  1,  1904,  balance  unexpended $949,313.9^ 

July  1 ,  1905,  miscellaneous  receipts 2, 557. 77 

Amount  appropriated  by  sundry  civil  act  approved  March  8,  1905 650, 000. 00 

1,601,871.70 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $503,203.20 

For  maintenance  of  improvement 213, 299. 29 

716,502.49 


July  1,  1905,  balance  unexpended 885,369.21 

July  1,  1905,  outstanding  liabilities 28,302.17 


July  1,  1905,  balance  available «857,067.O4 


July  1,  1905,  amount  covered  by  uncompleted  contracts 48, 880. 00 


Amount  (estimated)  required  for  completion  of  existing  project 18, 251, 654. 55 


400,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $200, 000. 00 

For  maintenance  of  improvement 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

o  Distributed  under  subheadings  as  follows: 
For  protection,  of  bank  on  Missouri  side  and  to  deepen  and  straighten 

channel  at  Wittenberg,  Mo. ,  act  of  March  3,  1899 10. 000. 00 

For  from  mouth  of  Ohio  River  to  mouth  of  Missouri  River: 

Act  of  April  28,  1904 212,356.48 

Actof  March3,  1905 634,710,56 


Total 857,067.0* 


Digitized  by  VjOOQIC 


APPENDIX    X ^REPORT   OF  MAJOR   0A8EY. 


1598 


LIST  OF  APPROPRIATIONS. 


By  act  of — 

June  10,  1872 $100, 

March  3,  1873 200, 

June  23,  1874 200, 

March  3,  1875 200, 

Augoflt  14,  1876 200, 

June  18,  1878 240, 

March  3,  1879 200, 

June  14,  1880 250, 

March  3,  1881 600, 

AugU8t2,  1882 600, 

July  5,  1884 520, 

AugU8t5,  1886 375, 

August  11,  1888 300, 

September  19,  1 890 400, 

July  13,  1892 525, 

Maz€h3,  1893 658, 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
333.33 


By  act  of — 

August  18,  1894 $768, 333. 33 

March  2,  1895 758,333.38 

June  3,  1896 275,000.00 

June4,  1897 673,333.33 

July  19,1897 325,000.00 

Julyl,  1898 673,333.33 

March  3,  1899 673, 333. 33 

June  6,  1900 100,000.00 

June  13,  1902 650,000.00 

March  3,  1903 650,000.00 

April  28,  1904 650,000.00 

March  3,  1905 650,000.00 

Other  receipts 6, 262.  38 


12,411,262.36 


CONTRACT  IN  FORCE  JUNE  30,  1905. 

"^ 

Name. 

Articles. 

Date  of 
Rate.         contract 

1  a«06). 

Date  of  beginning 

Date  of 
expira- 
tion 
(1«06). 

Howard     Ship    Yards 
Co.,      JefferBonville, 
Ind. 

4  wooden  flat  barges. . 
rso  wooden  flatboats.. 

1 

•5,770  each  .\  ,__  „ 
860  each.  ;  J*'*- ^* 

Promptly     after 
slgnatare  of 
contract. 

June  800 

a  Work  suspended,  awaiting  decision  on  letter  dated  May  27, 1906,  recommending  annulment 


COMMERCIAL  BTATIfmCB. 

Receipts  and  shipments  at  St,  LouiSf  Mo.,  during  the  year  1904' 
Receipts:  Tons. 

Barbed  wire,  ores,  and  metals  (pig  and  manufactured) 

Coal  and  coke 

Cotton  and  cotton  products 204 

Groceries  and  dairy  products 206 

Hay,  seed,  grain,  nour,  meal,  etc 28,  111 

live  stock  and  products 24,928 

Lumber 406 

Merchandise  and  sundries 238, 496 

Vegetables  and  fruits 2,879 

White  lead,  oils,  etc 

Wines  and  liquors 6 

Wool 135 

Total 295,370 

Shipments: 

Barbed  wire,  ores,  and  metals  (pig  and  manufactured ) 1, 851 

Coal  and  coke 6 

Cotton  and  cotton  products 303 

Groceries  and  dairy  products 5, 667 

Hay,  seed,  grain,  flour,  meal,  etc 10, 039 

Live  stock  and  products 2, 032 

Lumber 2,197 

Merchandise  and  sundries 57, 668 

Vegetables  and  fruits 1,200 

White  lead,  oils,  etc 1,168 

Wines  and  liquors 439 

Wool 

Total 82,565 
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Transferred  by  ferries  across  the  Hver  at  8L  Louis, 


TdDBL 


1901, 5,860,592 

1902 5,731,636 

1903 6,328,154 

1904 6,080,109 

Shipments  of  grain,  including  flour,  meal,  etc.,  and  coal  down  the  river  from  land- 
ings between  St.  Louis  and  Cairo,  during  the  year  1904,  amounted  to  43,672  tons. 

List  of  steam-power  boats  that  arrived  at  St.  Louis  during  the  year  1904, 


Size  of  boats. 

Draft. 

Number. 

Times 
arrived. 

Under  500  groflB  toiw 

FeeL 
2.5  to  6 

90 

1,206 

Between  500  and  1,000  groa  tons 

4     to  7.6 

9 
0 

790 

Over  1,000  gross  tons 

0 

; 

Total 

99 

1,996 

1 

List  of  barges  and  scows  that  arrived  at  St. 

Louis  during  the  year  1904. « 

Slse  of  boats. 

Draft. 

N™»>e''a'5iri?S. 

Under  600  gross  tons 

FeeL 
2.6to7.5 
5.2  to  8 

271                897 

Between  600  and  1,000  gross  tons 

7                 17 

Total 

278                414 

1 

a  Including  Government  vessela 

Number  of  vessels,  and  their  tonnage,  permanently  and  temporarily  enrolled  and  li4xnsed 
at  the  port  of  St,  Louis,  Mo,,  tkcember  31,  1904,  ^ 


No.  of 
veseels. 


Gross 


Net 


tonnage,   tonnage. 


Permanent  enrolled  steamers  (wood) 

Permanent  enrolled  steamers  (iron  and  steel) . 

Permanent  enrolled  barges  (wood) 

Permanent  enrolled  barges  (steel ) 

Permanent  enrolled  steam  yachts  (wood) 

Permanent  enrolled  steam  yachts  (steel ) 

Permanent  enrolled  sailing  yachts  (wood )  . . . . 

Permanent  enrolled  sailing  yachts  (steel ) 

Temporary  enrolled  steamers  (steel ) 

Ldoensed  steamers  (wood) 

Ldoensed  steamers  (steel) 

Licensed  barves 

Licensed  saimig yachts  (wood) 

Licensed  steam  yachts  (wood) 


Total. 


115 


19,668 

8,090 

1,151 

1,162 

271 

177 

0 

62 

26 

187 

56 

16 

9 

85 


25,849 


a  Exclusive  of  Government  vessels. 
Total  cost  and  work  done  to  June  SO,  1906, 


17,793 

2,347 

1,151 

1,162 

178 

123 

0 

62 

26 

149 

29 

16 

8 

29 


28,067 


New. 

Repairs. 

Hurdles. 

Restora- 
tion. 

Mainte- 
nance. 

Total  cost. 

Prior  to  July  1, 1904 

Lin.  St. 

406,909 

4,350 

^t4 

2,190 

Lin.Jl. 
32.435 
2,955 

•6,023,069.47 
200,212.28 

During  fiscal  vear  1905 

Total 

411,259 

8,115 

35,890 

6,228,271.76 
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Thud  co9t  and  work  done  to  June  SO,  1905 — Continaed. 


MattreBs. 

R«vetment. 

Bank  piotectioii. 

New  extensions. 

Repairs, 
mainte- 
nance. 

New. 

Repairs, 
mainte- 
nance. 

Total  cost. 

Prior  to  July  1, 190* 

Un.n. 
258,087 

84»190 

Squareft. 
29,907.816 

4,096,080 

286,420 

Squareft. 
11,880.182 

1,859,964 

1,060,002 

•2,644,288.98 
871,051.44 

During  JBcal  year  ending  June 

* 

Total 

292,227 

84,062,946 

856,876 

12,890,136 

2,197,592 

2.015,886.42 

HeoapUulaHon. 
Dikes  and  dams: 

Prior  toJulyl,  1904,  39,367  linear  feet 1814,358.33 

During  fiscal  year  1905 

•  1814,358.83 

Priorto  July  1,  1904 114,603.53 

During  fiscal  year  1905 

114,603.63 

Dredging: 

Prior  to  July  1,  1904 295,425.19 

During  fiscal  year  1905 62,600.68 

• 358,025.87 

Surveys,  examinations,  gauges,  etc.: 

Priorto  July  1,  1904 244,687.98 

During  fiscal  year  1905 13,847.64 

258,535.62 

Recapitulation, 

Hurdles $6,223,271.75 

Bank  protecticMi 2,930,624.86 

Dikesanddams 814,358.33 

Jetties 114,603.53 

Dredging 858,025.87 

Surveys,  examinations,  gauges,  etc • 258,535.62 

Total 10,699,419.96 

Property  account. 


Class. 


Steamer  Gen.  T.  L.  Casey. . 
Steamer  Gen.  H.  L.  Abbot . 

Steamer  Wm.  R.  King 

Dredge  No.  1 

Dredge  No.  2 

Dredge  No.  8 

Dredge  No.  4 

Steam  tenders,  wood 

Steam  tenders,  steel 

Bazges,  model 

Barges,  flat 

Store  boat :... 

Quarter  boats 

Office  and  survey  boats 

Piledriyers 

Derrick  boats 

Derricks 

Flats,  wood 

Flats,  steel 

Small  boats 

Portable  quarters 


JettT  gates. 
Snnne     " 


^-neer  depot 

Tools  and  appliances 

Boarding  outfit 

Office  fnmiture 

Surrey  instmmentB 

Modeu  (Louisiana  Purchase  Exposition) . 


Total 618,923.06 


Value  July 
1,1904. 


011,026.40 
18,006.86 
64,776.62 
6,861.86 
8,483.78 
81,284.28 
79,496.96 
14,991.87 
44,268.84 

126,867.97 


1,863.78 
17,894.62 

9,208.69 
47,700.17 

8,888.79 

2,120.96 


13,109.19 

20,667.91 

1,896.84 

6,619.46 

16,664.04 

17,200.90 

14,698.18 

602.02 

1,199.02 

622.12 


Debits. 


$14,644.74 

19.981.00 

34,160.71 

34.66 

1,867.61 

16,736.90 

18,216.96 

4,601.60 

1,786.79 

81,797.26 

4,998.36 

18.10 

2,607.83 

8,967.16 

7,429.66 

766.16 

68.46 

14,668.77 


7,897.92 
781.87 


12,661.18 

18,487.10 

4,476.89 

841.49 

U.48 


216,416.78 


Credits. 


116,286.68 

20,869.80 

87,887.96 

961.62 

8,082.86 

20,640.80 

22.914.22 

6,770.60 

4,401.76 

83,622.89 

1,298.04 

287.18 

6,281.87 

2,644.11 

11,818.87 

672.60 

874.61 

1,092.28 

774.76 

26,466.88 

082.90 

796.87 

8,617.70 

14,618.70 

6,476.72 


173.11 
622.12 


246,709.48 


Value  June 
80,1906. 


19,488.61 

17,627.02 

61,688.88 

6,484.89 

7,268.94 

76,480.88 

74,798.60 

12,822.87 

41,647.88 

126,182.88 

8,696.82 

1,604.70 

16,811.08 

10,681.63 

48,816.86 

8,482.44 

1,814.80 

18,471.49 

12,884.48 

2,690.00 

1,194.81 

4,722.69 

20,697.62 

16,169.80 

18,608.80 

844.11 

1,087.80 


688,680.86 
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Material  acrount. 


CiBLM. 


SubsUtence 

PllCB 

Stone 

Kope 

Wire 

Iron 

Nalla 

Spikes 

Lumber,  miscellaneous. 

Lumber,  mattress 

Oakum 

Coal 

Ice. 


Material,  miscellaneous . 


Total. 


Value  July 
1,1904. 

Debits. 

$1,450.07 

856,160.17 

8.544.eO 

47,984.88 

873.06 

161,881.67 

80,889.60 

16,625.99 

1,0B8.91 

7.280.60 

8,218.12 

1,189.27 

1,226.77 

1,864.18 

1.286.99 

471.70 

9,991.88 

22,958.68 

88.02 

86,681.81 

652.04 

645.00 

2,880.27 

49,636.08 

3,846.47 

14,770.56 

21,706.65 

71,805.27        476,806.95 


Credits. 

Value  June 
80,1906. 

865,068.78 

12.541.51 
18,582.01 

87,947.47 

161,754.72 

.  .««           . 

18,040.08 

84,425.67 

7,226wl9 

1,118.22 

1,444.87 

2,913.02 

1,962.86 

•      606.06 

866w20 

882. 4S 

17,898.81 

16,045.70 

76,641.95 

9,077.88 

960.22 

827. 8S 

60,278.88 

2,187.92 

8,846.47 

28,642.84 

12.968.97 

462,00^.72 

96,608.60 

Engineer  Office^  United  Stale*  Army,  in  account  vrith  United  States  from  1870  to  Jtme  SO, 

1905, 

To  allotmente,  appropriationa,  etc.,  prior  to  July  1,  1904: 

1872-1880.  Allotment  for  aurveys 151,208.77 

1876-1897.  Special  appropriations 401, 600. 00 

1879-1904.  Miscellaneoufi  receipta 5,860.44 

1872-1904.  Appropriations  for  general  improvement.  11,779,999.98 


650,000.00 
2,800.00 


Mar.  3,  1905.  ApprojKiation,  Mississippi  River  be- 
tween Ohio  and  Missouri  rivers 

Mar.  3,  1905.  Allotment  for  survey  of  harbor  and 
approaches  to  St.  Louis 

To  miscellaneous  receipts  deposited: 

Feb.     6,1905.  Sale  of  condemned  propertv 

June  27,  1905.  Unclaimed  wages  due  employees 

Jan.     5,  1905.  Disallowed  by  Auditor  for  War  Department 

Mar.    1,  1905.  Refunded  for  lost  anchor 

June  27,  1905.  Sale  of  blueprints 

Sept.  30,  1904.  Refunded  from  allotment  for  Board  of  Engineers  for 
Rivers  and  Harbors 

June  30,  1905.  Unpaid  percentage  on  annulled  contract. .  $900. 17 
Unpaid  percentage  on  contracts  in  force  . .     7, 418. 46 

Unpaid  labor 9,738.18 

Unpaid  miscellaneous 12.905.36 


$12,288,669.19 


652,800,00 

110. 6S 
3.52 
7.50 
2.13 

84.20 


30,962.17 


Total 12,924,989.13 

June  30,  1905.  By  construction  between  Illinois  and  Missouri  rivers: 

Piasa  Island  dam $37,910.41 

Piasa  Island  dam,  cutting  channel . .      3, 116. 86 

Altondam 33,740.05 

Alton  dike 126,652.74 

201,420.06 

By  construction  between  Ohio  and  Missouri  rivers . .  9, 968, 254. 94 

By  jetties 114,603.53 

By  dredging 358,025.87 

By  survevsond  gauges 258,535.62 

By  withdrawn  for  Office  of  Chief  of  Engineers 2, 220.  W 

Bv  withdrawn  for  Board  of  Engineers  for  Rivers  and 

Harbore 80a00 

By  loss  account 448,203.42 

By  property  on  hand 588,630.98 

By  material  on  hand 95,603.50 

By  models  for  Louisiana  Purchase  Exposition,  1904.  522.  IS 
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Jane  30, 1905.  By  appropiatioiis  unexpended: 

MiBsisBippi  River,  Ohio  to  Missouri.  $885, 369. 21 
Allotment  for  survey  of  harbor  and 

approaches  to  St  Louis 2,800.00 

$888, 169. 21 


Total 12,924,989.13 


BBPOBT  OF  MR.    WM.  B.  MITCHELL,  ASSISTANT  ENOINBER. 

St.  Louis,  Mo.,  June  SO ,  1906. 

Major:  I  have  the  honor  to  submit  tlie  following  report  of  operations  for  the 
improvement  of  the  Mississippi  River  between  the  mouths  of  the  Ohio  and  Missouri 
rivers  during  the  fiscal  year  ending  June  30,  1905: 

Works  of  permanent  improvement  of  various  kinds,  as  will  be  hereinafter  described, 
were  carried  on  at  the  following  localities:  Bank  opposite  the  mouth  of  the  Missouri 
River,  Sawyer  Bend,  Mo„  PuUtight,  111.,  Rush  Tower,  Mo.,  Osborne  Field,  111.,  Fish 
Bend,  111.,  I^nby  Landing,  Mo.,  Penitentiary  Point,  111.,  Ste.  Genevieve,  Mo.,  Horse 
Island,  M!o.,  Grain  Islana,  Mo.,  Liberty  Bend,  111.,  Willard  Landing,  III.,  Devil 
Island,  111.,  Minton  Point,  111.,  Gape  Girardeau,  Mo.,  Dogtooth  Bend,  Mo.,  Green- 
leaf  Bend,  111.,  Hurricane  Field,  Mo.,  and  Greenfield  Bena,  Mo.  Such  local  surveys 
and  examinations  were  made  as  were  needed;  gauges  were  read  throughout  the  year 
and  discharge  observations  were  taken  throughout  the  fall  season;  stone  was  quarried 
at  Little  Bock;  the  plant  was  reiiaired  and  cared  for  at  the  engineer  depot,  St.  Louis, 
and  in  the  fleets  at  Clary  ville,  Mo.,  and  Santa  Fe,  111.;  dredges  were  in  operation  at 
a  number  of  the  bars  developed  during  the  low- water  season  of  navigation.  In  addi- 
tion there  were  begun  a  study  for  a  report  on  the  '^Harbor  and  approaches  to  St. 
Louis,  with  a  view  to  the  prevention  of  floods  in  the  Mississippi  River,"  and  designs 
for  the  construction  of  two  self-propelling  suction  dredges  of  Kappa  (M.  R.  C. )  type, 
as  required  hy  acts  of  Congress  approved  March  3,  1905. 

The  conditions  of  river  and  weather  were  most  fa^vorable  for  the  prosecution  of  the 
work  during  both  fall  and  spring  working  seasons,  the  former  remaining  at  a  fairly 
good  boating  stage  throughout  the  low-water  season  and  at  an  unusualTv  moderate 
stage  during  the  nigh-water  season  of  the  spring  and  summer,  and  but  little  interrup- 
tion was  hi^  from  storms  or  rain  during  either  season.  The  intervening  winter  was 
unusually  severe,  but  on  the  breaking  up  of  the  ice  in  the  spring  the  numerous  and 
extremely  heavy  ice  gorges  which  had  formed  passed  out  without  damage  to  the 
plant  in  harbors  opposite  Chester,  III.,  and  Santa  Fe,  III.,  though  with  some  destruc- 
tion of  exposed  huitiles,  notably  at  Fish  Bend,  Ste.  Genevieve,  and  Grain  Island. 

Work  was  carried  on  very  actively  during  the  fall  and  preparations  had  been  made 
to  that  end  for  the  spring,  but  the  radical  change  of  plan  for  the  improvement  of  the 
river  in  this  district  enacted  in  the  river  and  harbor  bill  of  the  last  Congress  caused 
an  absolute  suspension  of  all  field  work  May  1,  when  the  force  was  disbanded  and 
plant  a^in  placed  in  harbor  to  await  the  resumption  of  dredging  in  the  fall.  During 
the  spnng  season,  thus  made  short,  considerable  work  of  repair  was  done  to  the 
hurdles  damaged  by  the  ice  during  the  winter. 

The  organization  and  superintendence  of  the  field  forces  for  construction  works 
were  in  the  local  changes  of  Assistant  Engineers  W.  M.  Penniman  and  F.  Y.  Parker 
and  Junior  Engineer  J.  W.  Skelly;  local  surveys,  discharge  measurements,  and  buoy- 
ing the  low-water  channel  were  under  Assistant  Engineer  Parker  and  Junior  Engi- 
neer Philip  Florreich,  jr. ;  the  repair  and  care  of  all  plant,  procuring  stone  at  the 
quarry  at  Little  Rock,  and  the  purchase  and  distribution  of  suosistenoe  and  supplies 
were  m  chai^  of  Assistant  Engineer  C.  D.  Lamb. 

During  his  long  and  severe  illness  (September  to  November),  and  in  the  spring, 
while  he  was  en^iged  upon  the  designs  of  dredges  and  the  study  for  the  prevention 
of  floods,  the  field  parties  of  Mr.  Penniman  were  under  the  immediate  direction  of 
Mr.  Jas.  £.  Kenneay,  master  of  dredge  No,  2. 

The  dredges  in  operation,  No%,  S  and  4,  were  in  charge  of  Masters  of  Dredges  Wm. 
Baxter  and  L.  H.  Yourtree,  respectively. 

Reports  from  the  assistants,  giving  the  details  and  accompanied  by  charts  showing 
the  locations  of  the  work  done,  are  on  file,  and  are  the  sources  from  which  this  report 
is  lai^y  taken. 
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The  changes  in  organization  were  the  promotion  of  Sarveymen  Daily  and  Lather 
to  the  grade  of  jonior  engineer  transitmen,  the  former  having  been  engaged  on  dis- 
chaiK^  measurements,  gauge  records,  and  maps  daring  the  year,  and  the  latter  on 
construction  work  under  the  immediate  orders  of  Assistant  Parker. 

The  oflSce  has  suffered  great  loss  in  the  death,  November  19,  of  Mr.  John  lUien, 
draftsman,  who,  since  1880,  has  performed  so  satisfactorily  all  the  duties  of  his  office, 

OONOTRUCnON   WORKS. 

Midbank  distances  from  the  Illinois  and  St.  Louis  bridge,  St  Louis,  are  quoted 
with  the  notices  of  work  done  at  the  various  localities.  River  stages  refer  to  the 
St  Louis  gau^. 

Bank  oppogUe  the  mouth  of  the  Missouri  River  (IS  mUes  above  St.  Louis). — In  1S99, 
1900,  ana  1903  the  Illinois  bank  at  this  locality  was  continuously  protected  below 
the  plane  of  low  water  with  standard  mattresses  of  lumber  for  13,770  feet  of  its 
length;  above  these  mattresses  the  bank  was  completely  revetted  with  stone  for 
12,500  feet,  and  partially  for  the  remaining  distance. 

Durins  the  fall  season  (October  and  November)  the  low-water  protection  was 
extended  3,850  feet  to  the  head  of  Chouteau  Slough.  The  stonework  of  the  reach 
was  found  in  general  to  be  in  good  condition,  but  was  repaired  where  necessary,  and 
the  completed  portion  was  extended  about  800  feet,  the  remainder  of  the  protected 
bank  being  revetted  to  an  average  height  of  the  10-foot  stage  of  river. 

The  present  status  of  the  work  is  as  follows: 

Feei. 

Entire  length  of  bank  protected  with  mattress 17,620 

Length  of  protection  fully  completed  with  stone  above  the  mattress  to  the 

average  level  of  20-foot  to  24-foot  stages,  depending  on  the  height  of  bank.  13, 900 
Lengtii  of  bank  at  lower  end  of  work,  partially  protected  above  mattress  with 

stone  to  average  level  of  10-foot  stage 4, 320 

In  the  last  stretch  the  bank  was  left  vertical  above  the  stonework,  grading  not 
having  been  attempted,  as  it  will  be  accomplished,  in  great  part  at  least,  by  the 
spring  high  water. 

Sawyer  Bend,  Mo.  (7  mUes  above  St.  Louis). — In  January  and  February  repairs  were 
made,  under  the  inspection  and  supervision  of  this  office,  to  the  revetment  at  this 
place  by  the  Chicago,  Burlington  and  Quincy  Railway  Company,  the  original  builders 
of  the  revetment.    About  11,250  square  feet  of  stonework  were  laid. 

PuUtightf  III,  {^16  miles  below  St.  Louis). — At  the  b^inning  of  the  year  work  was  in 
progress  in  contmuation  of  the  effort  to  restore  the  Illinois  bank  line  to  the  original 
east  channel  limit  b^  buildine  short  hurdles  across  the  eroded  area,  the  construction 
of  hurdle  No.  1  havmg  been  begun  in  June.  This  hurdle  is  900  feet  in  length,  and 
was  fully  completed  early  in  July,  300  feet  having  been  built  during  the  month, 
with  buttress  and  T-head  at  its  outer  end. 

In  October  a  few  repairs  were  made  to  hurdle  No.  3/8,  which  had  been  slightly 
damaged  by  the  high  water  of  June  and  July,  1904,  and  the  stone  in  its  T-head  was 
raised  and  mcreased  in  volume. 

Osborne  Fields  III.  (35  miles  below  St.  Louis). — The  Illinois  bank  at  this  place  hav- 
ing caved  rapidly  and  the  channel  threatening  to  follow  it  and  become  shoal,  it  was 
decided  to  hold  the  bank  with  an  extension,  upstream,  of  the  original  protection  in 
this  reach,  placed  in  1892.  Work  was  begun  November  4  and  was  continued  until 
December  10.  A  mattress  was  placed,  3,7(X)  feet  in  length  by  onlv  100  feet  in  width, 
narrower  than  standard  width  because  of  the  comparatively  shallow  water  encoun- 
tered. About  1,600  feet  of  the  bank  above  the  mattress  were  graded  and  protected 
with  stone  to  the  level  of  the  19-foot  stage;  1,850  feet  were  graded  and  revetted  to 
the  level  of  the  11-foot  stage,  but  on  account  of  the  lateness  of  the  season  the 
remainder,  250  feet,  were  not  revetted  above  the  mattress. 

There  is  an  interval  of  unprotected  bank,  about  2,600  feet,  between  the  new  work 
and  that  of  1892. 

Osborne  Towhead^  Mo.  (Rush  Tower  ^  Mo.^  36  miles  below  St.  Louis). — In  October  and 
November  repairs  were  made  to  the  stonework  in  the  revetment  on  the  east  aide  of 
this  towhead,  that  bank  having  suffered  severely  in  the  last  two  high  waters.  The 
revetment  was  put  in  thorough  order,  and  was  restored  between  the  14-foot  and 
24-foot  levels,  the  work  extending  along  950  feet  of  bank. 

Fish  Bmd,  III.  (40  miles  below  St.  Dmis). — By  gradual  erosion  the  river  had  become 
excessively  wide  at  this  point  and  had  practically  destroyed  hurdle  No.  3  (built  in 
1893,  although  never  extended  to  its  full  length  to  the  channel  limit)  and  600  feet  of 
bank  protection  at  the  upper  end  of  Rush  Towhead.  It  was  decided  to  restore  this 
bank  to  the  channel  limit  originally  intended,  by  the  construction  of  a  new  hurdle 
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immediately  above  the  wreck  of  the  old  one.  This  was  done  in  October  and  Novem- 
ber. The  structure  was  1,650  feet  in  lensth,  and  was  very  strongly  built  and  fully 
completed  with  channel^nd  buttress  and  i-head. 

During  the  winter  the  river  sta^e  was  very  low  and  little  or  no  deposit  was  secured 
below  the  newly  built  hurdle,  and  the  immense  fields  of  very  heavy  ice  which  had 
formed  in  the  many  gorges  above  its  localitv,  in  passing  out  on  the  first  spring  rise, 
destroyed  the  greater  part  of  the  line,  only  385  feet  remaining  uninjured  next  the 
shore,  together  wiih  another  short  section  60  feet  in  length  near  the  outer  end  of  the 
line.  Examination  in  the  sprine  showed  the  foundation  to  be  intact;  but  to  allow 
for  unavoidable  injury  to  it  in  reoriving  the  piling,  another  mattress  65  feet  in  width 
and  950  feet  in  lengm  was  laid  over  me  onginaT  foundation  across  the  main  gap  in 
the  line.  The  piling  was  restored  and  the  hurdle  was  again  completed  and  strength- 
ened, its  final  length  being  1,680  feet  from  shore  to  T-head  and  buttress. 

The  work  of  restoration  was  done  March  27  to  May  5. 

In  addition,  at  this  localitv,  a  small  hurdle  dam  200  feet  in  Jensth  was  built  in 
April  across  a  slough  500  feet  below  hurdle  No.  3.  The  dam  is  located  660  feet  below 
the  head  of  the^slough  which  it  completely  closes,  and  which  formerly,  at  high  stages, 
drew  off  from  the  main  river  a  considerable  volunte  of  water. 

Danby  Landing^  Mo.  (40  nriUs  below  St.  Louis). — This  revetment  was  be^;un  in  1895, 
since  wnich  time  it  has  been  repaired  and  extended  as  needed.  Dunng  the  past 
year,  August,  September,  and  November,  1904,  and  April,  1905,  the  stonework  was 
thoroughly  repaired  to  the  level  of  the  25-foot  stage,  and  is  now  entirely  complete  for 
4,750  feet  in  length  between  the  original  ends  of  the  revetment.  The  mattress  was 
extended  in  the  fall  for  3,812  feet  along  the  shore  of  Lee  Island  (to  station  85+50) 
and  the  stonework  above  the  new  mattress  was  carried  to  the  level  of  an  18-foot 
stage.  The  remaining  height  of  stonework  will  be  placed  after  the  upper  bank  has 
been  graded  by  the  high  water. 

At  the  head  of  the  work  the  bank  above  the  700  feet  of  mattress  placed  in  1898 
remains  unrevetted  with  stone,  but  there  is  as  yet  no  necessity  for  such  completion 
of  the  protection. 

The  entire  len^h  of  partially  and  completely  protected  bank  is  9,262  feet. 

At  station  60,  m  the  revetment,  a  small  slough  65  feet  wide  (between  Ames  and 
Lee  islands)  was  closed  by  a  small  and  light  hurdle  dam.  This  slough  parallels  the 
protected  bank  for  about  2,000  feet,  at  an  average  distance  from  it  ol  less  than  100 
feet  The  unrestricted  volume  of  water  flowing  through  it  at  high  stages  is  consid- 
erable and  would  be  a  menace  to  the  protection. 

Penitentiary  Pointy  III.  {42  miles  below  St.  Lotiis). — ^This  revetment  was  began  in 
1900,  and  was  extended  and  repaired  in  subseouent  years.  During  the  year— July 
and  Ampist — the  stonework  was  very  thoroughly  repaired  and  raised  to  the  level  of 
the  25-foot  stage. 

In  a  lai^  circular  cave  in  the  bank  about  1,300  feet  below  the  upper  end  of  the 
work,  a  pocket  mattress  was  sunk  and  a  light  spur  hurdle  was  built  to  break,  the 
force  of  the  eddy  current  that  had  there  been  formed. 

The  total  length  of  protection  is  now  4,220  feet,  fully  completed. 

Ste.  Genevieve,  Mo.  (60  miles  below  St.  Louis). — The  protection  was  placed  1897-1901, 
and  has  been  repaired  since  whenever  necessary.  During  the  high  water  ot  1904 
a  cave  in  the  bank  occurred  about  4,250  feet  below  the  head  of  the  revetment  and  a 
spur  hurdle  to  stop  the  eddy  was  built  in  it  late  in  November.  In  the  spring  pocket 
mattresses  were  built  at  several  places  where  the  revetment  had  slipped  during  the 
winter,  and  the  spur  hurdles  in  former  caves  were  repaired  and  a  new  one  built  at 
station  27.  The  entire  length  of  this  revetted  bank  is  5,900  feet,  but  it  requires 
further  minor  repairs,  work  having  been  stopped  at  this  locality  on  the  suspension 
of  operations  in  May. 


Hurdle  No.  18,  built  in  1898  at  the  head  of  the  revetment  at  this  locality,  was 

originally  500  feet  in  length  and  was  designed  to  strengthen  and  protect  the  upper 

end  of  the  revetment,  but,  by  gradual  encroachment  of  toe  river,  its  length  had  been 

^reduced  to  less  than  100  feet.    The  end  of  the  line  was  strengthened  with  piling  and 

stone  just  at  the  close  of  the  spring  season. 

Hurdle  No.  96. — The  high  water  of  last  year  destroyed  about  300  feet  of  the  outer 
end  of  this  hurdle  and  left  130  feet  more  in  a  weakened  condition.  This  portion  of 
the  line  was  strengthened  in  November  and  December,  and  a  new  T  head  was  driven 
at  its  outer  end  and  was  filled  with  a  buttress  of  stone. 

This  hurdle  suffered  severely  from  ice  during  the  winter,  about  260  feet  of  the 
piling  being  destroyed. 
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Chuler,  Mo.  {Horse  Island,  69  miles  below  St.  Louis) . — The  protection  was  placed  in 
1897-98.  It  IB  4,346  feet  long,  but  has  been  badly  damaged  in  the  downstream  two- 
thirds  of  its  length. 

Bepairs  had  luready  been  begun  at  the  beginning  of  the  fiscal  year  and  were  oon- 
tinued  during  July  and  August.  The  stonework  at  the  upper  end  of  the  revetment 
for  1,800  feet,  on  account  of  its  exposed  position,  was  raised  to  the  top  of  the  bank 
at  about  the  34-foot  level.  Several  pocket  mattresses  were  placed  ana  spur  hurdles 
were  driven  in  the  caves  newly  developed  in  the  bank,  and  those  previously  driven 
were  strengthened.  The  remainder  of  the  bank,  except  300  feet  at  the  downstream 
end  of  the  protection,  was  covered  with  stone  to  about  the  30-foot  level.  The  total 
l^iKth  of  completed  protection  is  now  about  4,000  feet. 

Orain  Itiandy  Mo.  (7S  miles  below  St.  Louis). — Hurdle  No.  1.  Repairs  to  this  hurdle 
were  in  progress  at  the  bennning  of  the  year  and  were  completea  earljr  in  July,  but 
later  in  that  month  the  nigh  water  broke  the  line  for  the  second  time  near  the 
middle  of  the  chute.  This  break,  150  feet  in  length,  was  also  repaired,  though  in 
restoring  the  line  across  it  about  250  linear  feet  of  new  hurdle  were  built  I>uring 
the  winter  a  third  break  was  made  by  the  ice,  but  the  damage  was  slight  and  ivas 
easily  repaired  in  the  spring,  when  also  a  small  accumulation  of  drift  along  the  west 
end  of  liie  hurdle  was  sunk  as  a  further  protection  to  that  part  of  the  line. 

BANK   PBOTKCTION. 

The  head  of  Grain  Island  had  been  revetted  for  1,519  feet  in  June,  1904,  of  which 
length  1,370  feet  had  been  along  the  outer  or  main  river  bank.  In  Auffust,  an 
extension  of  this  revetment  was  begun,  which  was  continued  intermittent v  until 
the  bank  along  the  entire  present  channel-swept  river  front  (6,355  feet)  had  been 
protected,  the  mattress  laia  this  season  extendmg  the  protection  4,985  feet  Stone- 
work had  been  laid  in  June,  1904,  al)ove  the  upper  ena  of  the  mattress  to  the  bank 
top.  Above  this  year's  extension  the  stonework  was  laid  to  the  26-foot  sta^e  ae  far 
as  station  17,  to  the  18-foot  stage  as  far  as  station  53,  and  for  the  remaining  distance 
(to  station  63-f-55)  to  the  foot  of  the  abrupt  bank  at  heights  varying  between  the 
20-foot  and  12-foot  stages.  Grading  was  not  attempted,  me  full  completion  of  the 
stonework  having  been  intended  for  the  coming  year,  after  the  passage  of  the  summer 
high  water,  whicn  was  expected  to  do  the  larger  part  of  the  grading. 

Liberty  Bendy  III.  (81  mues  below  St.  Louis). — A  force  was  enga^d  in  the  repair 
and  extension  of  the  revetment  at  this  place  from  the  latter  part  of  Auffuat  until  the 
early  part  of  November.  The  stonework  previously  laid  was  thoroughly  repaired, 
and,  m  addition,  about  1,650  feet  of  bank  was  completed,  making  the  total  length  of 
completed  revetment  12,625  feet.  A  new  mattress  was  built  extending  the  length  of 
the  protected  bank  2,625  feet,  and  making  the  total  length  of  bank,  completely  and 
partially  protected,  16,025  feet.  Above  the  mattress  in  the  incomplete  section  (3,400 
feet)  at  the  lower  end  of  the  work  stone  was  laid  to  about  the  level  of  the  20-foot 
stage. 

In  addition,  the  old  subaqueous  mattress  was  repaired  or  replaced,  wherever 
injured,  with  small  sections  of  new  mattress,  and  pocket  mattresses  were  built  in 
several  slides  or  caves  in  the  bank. 

WiUard  Landing,  III.  (Ill  miles  below  St.  Louis). — ^The  construction  of  a  hurdle  to 
close  the  chute  between  the  Illinois  shore  and  tne  high  middle  bar  opposite  Vancil 
I^anding,  Mo.,  was  b^un  June  24,  1904,  in  the  last  days  of  that  fiscal  year.  It  was 
completed  July  28.  Tne  hurdle  is  of  the  usual  type,  1.250  feet  in  length,  and  in 
effect  is  a  permeable  dam,  each  end  being  fixed  against  a  nigh  revetted  bank. 

Devil  Island^  III.  (1^1  miles  below  St.  Louis). — The  hurdle  across  the  chute  at  the 
head  of  Devil  Island,  built  in  1897,  had  suffered  severely  from  floods  and  ice  for  sev- 
eral years  and  was  in  need  of  repair.  In  October  the  piling  was  thoroughly  restored 
for  900  feet  of  the  length  of  the  hurdle,  and  was  extended  60  feet  to  the  top  of  the 
high  island  bank,  the  foundation  having  been  found  intact. 

In  July  the  stonework  in  the  revetment  on  the  west  side  of  the  island  was 
repaired  and  2,950  feet  of  it  were  raised  to  the  top  Of  the  bank  at  about  the  30-fool 
stage,  making  the  total  length  of  completed  revetment  3,800  feet.  About  2,850  feet 
more  are  incomplete,  and  vary  in  height  between  the  levels  of  the  14-f6ot  and  10> 
foot  stages. 

Minton  Painty  III.  (1S5  miles  below  St.  Ixmis). — To  relieve  the  harbor  at  Gape  Girar^ 
deau.  Mo.,  which  for  several  years  has  been  obstructed  by  a  persistent  and  trouble- 
some bar  throughout  its  entire  length,  and  lying  close  to  the  paved  wharf,  a  system 
of  four  hurdles  was  designed  toproiect  from  the  Illinois  bank  above  and  opposite  the 
town,  to  contract  the  waterway  and  direct  the  flow  into  the  harbor  and  thus  remove 
the  obstruction.  It  was  deciilcd  to  build  during  the  past  year  only  two  (Noa  I 
and  3)  of  this  series  of  hurdles. 
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Hardle  No.  1  was  located  about  1  mile  above  the  old  railway  incline  at  East  Cape 
Girardeau,  111.,  and  No.  3  was  2,000  feet  below  No.  1. 

The  hurdles  were  begun  July  29  and  were  completed  in  October.  The  variations 
in  their  structure  from  the  ordinary  type  were  only  such  as  were  suggested  by  the 
locaJyx>nditions. 

Tney  are  1,000  feet  and  1,900  feet,  respectively,  in  length,  and  are  fully  completed 
with  well  revetted  shore  ends  and  T  heads  and  strong  riprap  buttresses  at  their  chan- 
nel ends. 

In  the  spring,  March  24  to  April  15,  a  drift  mattress  was  built  and  sunk  over  the 
accumulated  drift  of  the  winter  along  the  upper  side  of  each  hurdle  for  its  entice 
length. 

"me  eiSectof  these  hurdles  upon  the  obstructing  bar  has  been  very  marked, 
although  the  complete  result  wilt  not  be  seen  until  low-water  season. 

Cane  Girardeau^  Mo.  (l£4i  miles  below  *S>.  Louis). — Due  to  the  deflection  of  the  cur- 
rent oy  the  hurdles  just  built  at  Minton  Point,  the  Missouri  bank,  in  the  spring, 
began  to  cave  rapidly  for  nearly  half  a  mile  on  each  side  of  Sloan  Creek,  endanger- 
ing and  causing  bad  slides  in  the  tracks  of  the  St.  Louis,  Memphis  and  Southeastern 
Rail  wa]^,  whose  tracks  here  skirt  the  high  bank,  and  causing  one  of  the  basins  of  the 
Cape  Girardeau  reservoir  to  settle  and  crack.  To  protect  this  bank  a  subaqueous 
mattress,  80  feet  wide,  was  laid  in  April,  in  two  sections,  in  length  1,200  feet  above 
and  2,140  feet  below  Sloan  Creek. 

Prior  to  and  during  the  construction  of  this  mattress  the  St.  Louis,  Memphis  and 
Southeastern  Railwa]^  Company  was  engaged  in  grading  the  bank  and  revetting  it 
with  stone  heavily  laid  from  the  edge  of  the  mattress  referred  to  to  the  top  of  the 
high  bank. 

Dogtooth  Bendj  Mo.  (156  miles  hdow  St.  Louis)  .-^B&nk  protection  at  this  place  was 
b^:un  October  7,  the  bend  having  caved  as  deeply  as  it  was  thought  advisable  to 
allow  it  to  go.  The  subaqueous  mattress  wan  placed  in  two  sections,  an  upper  sec- 
tion 1,800  feet  long,  and  a  lower,  5,665  feet,  the  two  being  separated  by  4,265  feet  of 
heavily  timbered  bank,  which  was  not  then  caving  or  m  need  of  immediate 
protection. 

The  stonework  above  these  mattresses  was  placed  to  the  foot  of  the  abrupt  bank  at 
about  the  level  of  the  13-foot  stage. 

At  the  lower  end  of  the  w^ork  (the  upper  end  of  Thompsons  Bend)  the  channel 
leaves  the  Missouri  shore  and  passes  over  to  Dogtooth  Island. 

GreenUaf  Bendf  III.  (162  miles  below  St.  Louis). — The  works  at  Greenleaf  Bend 
proper  and  Beechridge  are  both  included  in  the  above  caption.  They  are  protection 
works  and  have  been  in  progress  since  1898.  They  lie  3,200  feet  apart  ana  are  7,575 
feet  and  10,430  feet  long,  respectively. 

The  work  of  the  i)ast  season  consisted  of  repairs  and  the  completion  of  the  work 
previously  begun.  In  the  upper  stretch,  at  Greenleaf  Bend,  the  completetl  work, 
previously  reported,  extended  to  the  30-foot  level  for  4,600  feet  from  its  upper  end. 
From  this  point  the  revetment  was  raised  until  at  the  close  of  the  season  tne  stone 
was  left  at  the  levels  of  22-foot  to  27-foot  stages  over  a  distance  of  2,975  feet. 

At  Beechridge  the  work  was  confined  to  the  repair  of  the  lower  end  of  the  revet- 
ment, about  1,400  feet  of  the  bank  being  worked  upon,  leaving  the  entire  work  com- 
pleted to  the  level  of  about  the  30-foot  stage  for  9,000  feet  in  length,  thence  sloping 
to  the  23-foot  level  in  the  following  600  feet  and  rising  again  to  the  26-foot  level 
throughout  the  remaining  830  feet. 

Hurricane  Fieldy  Mo.  (165  miles  below  St.  Louis). — The  work  consisted  of  the  exten- 
sion and  the  completion  of  the  protection  (5,060  feet  long)  placed  in  1903.  The 
lower  end  of  the  work  was  found  to  have  been  damaged  by  caving  banks  and  was 
relaid  and  repaired.  The  mattress  was  extended  downstream  1,095  feet  and  upstream, 
following  the  caving  bank,  2,160  feet  Stone  was  laid  above  the  new  mattresses  to 
the  foot  of  the  abrupt  bank  and  the  old  stonework  was  raised  up  the  bank,  though 
not  to  its  ultimate  full  height. 

The  total  revetted  bank  is  now.  8,315  feet  in  length,  of  which  the  upper  2,160  feet 
is  protected  to  the  levels  of  stages  11  feet  to  15  feet,  the  middle  3,100  feet  to  stages 
20  feet  to  28  feet,  and  the  lower  3,055  feet  to  17-foot  to  11-foot  levels. 

Greenfield  Bend,  Mo.  (17B  miles  below  St.  Louis). — Late  in  November  minor  repairs 
were  made  to  this  revetment,  which  was  laid  in  1903. 

The  stonework  was  raised  to  higher  levels  for  500  feet  at  the  upper  end  of  the 
work,  and  the  repairs  extended  over  a  total  length  of  1,500  feet  of  bank.  The  revet- 
ment, which  is  1,925  feet  in  length,  now  reaches  the  levels  of  stages  varving  from  20 
feet  to  16  feet. 

A  large  pile  of  granite  riprap  lying  out  in  the  steamer  channel  near  this  bank,  and 
once  forming  part  of  the  oanK  revetment  placed  for  the  protection  of  their  incline 

BNO  1905  M 101 


Digitized  by  VjOOQIC 


1602       REPORT    OF   THE    CHIEF    OF    ENGINEERS,   V.   8.   ARMY. 


by  the  railway  companies  at  Bird  Point,  bei»anie  very  dangerous  on  the  approach  of 
low  water  and  was  demolished  by  dynamite  by  the  enag  t)oat  }Vrighl  in  October. 

The  following  table  shows  the  amounts  of  work  done  at  the  various  localities  dur- 
ing the  fiscal  year: 


Hurdles 

Bank  protection. 

New. 

Repaim.       | 

1 

Resto-  Mainte-    „       _. 
ration.  1  nance.  1  ^^^w  ei 

Lm .  fl .   Lin.  ft. ,  Lin .  ft. 
-- a.wio 

Mattre.s8. 

Revetment. 

Locality. 

^tensions. 

Repairs 

and 
mainte- 
nance. 

Sq.ft. 

New. 

Repairs 

and 
mainte- 

Mouth  of  Missouri  River. . 

Lin.  ft. 

*5?i,8bo 

Sq.ft. 
191,010 

Sq.ft. 
laO  Tin 

Pulltight.  Ill 

300 

435  L. ...... 

Osborne  Field,  111 

3,700 

370,000 

100,074 

Osborne  Towhead,  Mo 

58,o.S0 

Fish  Bend,  111 

200       1.G50 

1,300    

Danby  Landing,  Mo 

Penitentiary  Point,  111 ... . 

1    3,800 

612.860 

10,400  , 
19.500  1 
31  120 

268,290 

87,105 
161   66^ 

Ste.  Qenevieve,  Mo 

75 

10  1 

52  380 

Chester,  Mo.  ( Horse  Island ) 

78,000 

236.900 

Grain  Island.  Mo 

165 

250  ■    4.985 
!    2,625 

516,000 
302,100 

287,300 
225.700 

1  87.T 

Liberty  Bend,  111 

146,800 

119,600 

Willard  Landing,  111 

Devil  Island.  Ill 

1,250 

960    

35.500 

Minton  Point,  111 

2,900 



Cape  Girardeau,  Mo 

3,340 

267, 200 

20,000 
111,200 
56,120 
31,000 
69.230 

Dogtooth  Bend,  Mo 

1    7,540  1 

966,400 

Greenleaf  Bend,  111 

1 



96  590 

Beechridge.  Ill 

1 1 

:::::::::; 

16. 400 

Hurricane  Field,  Mo 

1 

1    4,340 

559.270 

31  295 

Greenfield  Bend,  Mo 



31.719 

I                t               ' 

Total 

4,350 

2,190 

2,955  1  34,190 

4,095,630 

286,420 

1 

1.359,954 

1.050,092 

TEMPORARY   EXPEDIENTS. 


Dredging  was  carried  on  with  dredges  Nos.  S  and  4  in  commission  from  Jaly  26 
till  December  15.  The  work  was  not  continuous,  as  the  dredged  cuts  were  effective 
after  completion  and  the  ^neral  condition  of  the  river  channel  was  satisfactor)*. 
During  the  time  of  operations  8  feet  depth  was  maintained  except  for  short  periods 
(until  a  dredge  could  reach  the  shoal)  when  a  least  depth  of  7  feet  was  found. 

On  the  approach  of  cold  weather  the  dredges  were  sent  to  winter  harbor  in  antici- 
pation of  ice.  Between  this  time,  No  vernier  23,  and  the  close  of  navigation,  the 
river  fell  rapidly  and  the  channel  depth  shoaled  to  5  feet. 

The  following  bars  were  operated  upon : 

Osborne  Towhead. 

Little  Rock  quarry,  to  remove  obstructing  bar  at  lower  derrick. 

Moro  Island  railroad  incline,  to  secure  channel  to  railway  incline  for  car  transfer 
boat. 

Stanton  Crossing. 

Grand  Tower  Island  Bend. 

Mouth  of  Big  Muddy  River,  to  remove  bar  obstructing  navigation  of  the  Big 
Muddy  River. 

Schoenemann  Crossing. 

Head  of  Devil  Island. 

Blackbird  Island. 

The  total  amount  of  sand  excavated  was  about  525,000  cubic  yards  in  nine  hundred 
and  eighty-five  hours'  dredging,  or  at  the  rate  of  533  cubic  yards  per  dredge  hour,  and 
the  final  cost  was  about  10  cents  per  cubic  yard,  but,  of  course,  this  includes  the  coft 
of  all  idle  time  of  the  dredges  and  their  crews  and  the  repairs  and  upkeep  of  the 
former  during  the  entire  year. 

The  dredg:es  were  in  actual  operation  only  about  20  per  cent  of  the  time  they  were 
in  commission.  The  expense  of  running  them  for  the  entire  time  would  have  been 
increased  only  by  the  small  charge  for  fuel  and  oils,  and  the  reduction  in  cost  for 
such  continuous  operation  would  have  been  about  75  per  cent,  or  to  2 J  cents  per  yard. 

Such  fluctuations  in  the  cost  of  the  work  are  necessarily  incident  to  the  demand 
for  dredging  and  are  due  to  river  conditions  which  can  not  be  anticifMited,  although 
the  dredges  must  be  held  in  readiness  for  any  conditions  that  may  arise. 


Digitized  by  VjOOQIC 


APPENDIX  X REPORT  OF  MAJOR  CASEY.        1603 


The  Btractures  and  efficiency  of  the  plant  were  maintained  hy  extensive  and  ordi- 
nary repairs  as  were  required.  No  additions  were  made  to  anv  of  the  daRses  of  the 
floating  plant,  but  plans  were  drawn  and  a  contract  made  for  building  4  bai^ges  and 
30  flatboats,  all  to  be  of  creosoted  wood,  to  replace  vessels  that  have  oeen  worn-out 
and  condemned.  The  new  barges  are  to  be  about  50  per  cent  {greater  in  carrying 
capacity  than  those  in  present  use  and  of  scow  type  instead  of  with  modeled  ends. 
The  flats  also  are  to  be  larger  than  those  now  on  liHud.  Actual  construction  was 
barely  beffun  by  the  contractors  when,  because  of  the  radical  change  of  plan  by  CJon- 
gress  for  the  improvement  of  this  section  of  the  river,  work  was  stoppeci  and  a  prop- 
osition was  made  to  the  contractor  and  accepted  by  him  to  annul  the  contract  This 
was  recommended  to  tlie  Department,  but  tne  decision  had  not  lx»en  received  at  the 
close  of  the  year.     Pending  the  decision  work  upon  the  contract  is  suspended. 

The  repairs,  extensive  and  ordinary,  to  all  classes  of  the  plant  were  made  in  gen- 
eral at  the  engineer  depot,  8t.  Louis,  although  minor  repairs  and  such  preparation 
of  vessels  for  service  aa  their  periodic  calking  were  done  in  the  field  and  at  the  fleets. 

lowboats. — All  of  the  large  steamers — the  AhlH>t,  (Vww.v,  and  King — received 
ordinar}^  repairs  incident  to  the  usual  wear  and  upkeep.  In  addition,  the  Abbot  was 
docke<l  in  May  for  the  purpose  of  resecuring  the  main  chains,  and  advantage  was 
taken  of  the  opportunity  to  overhaul  the  hull  planking  and  ru<ldens,  and  a  filtering 
plant  of  100  gallons  of  clear  water  per  hour  was  set  up  in  the  engine  room  of  the  King, 
All  three  towboats  are  now  in  excellent  condition  for  wrvice. 

Steam  tenders. — The  wooden  steam  tenders,  Nos.  5,  4i  and  5,  have  all  been  docked 
during  the  year,  the  hulls  of  the  first  and  last  being  practically  rebuilt,  and  No.  4  is 
now  on  the  ways  undergoing  similar  repairs. 

The  newer  wooden  tenders,  No9.  6  and  7,  and  the  st&l  tenders,  Xoh.  8^  P,  and  10^ 
which  received  only  minor  repairs,  are  in  good  condition. 

Dredqes, — Of  the  four  dreclges.  No,  1  was  condemned  and  dismantled.  This  was  a 
jet  dredge  of  very  small  efficiency,  with  machinery  and  cabin  mounted  on  a  bar^. 
The  machinery  will  be  used  for  other  purposes,  the  two  centrifugal  pumps,  with 
their  engines,  being  admirably  suited  for  the  jets  in  the  two  dredges  to  be  built. 
The  hull  will  revert  to  barge  service. 

Dredge  iVb.  ;^,  a  suction  dredge  with  a  single  "Edwards"  20-inch  centrifugal  pump, 
has  been  put  in  first-class  order,  and  a  quarter  boat  provided  for  its  crew.  The 
capacity  of  the  dredge  is  small —only  one-half  that  of  dredges  Nos.  3  and  4 — but  it  is 
capable  of  good  work  within  that  capacity,  and  should  be  retained  for  service  until 
the  new  dredges  are  secured.  Although  ready  for  work  during  the  low-water  sea- 
son, the  services  of  this  dredge  were  not  recjuired. 

Dredges  Nob.  S  and  4  were  in  commission  and  in  service  during  the  fall,  as  has 
been  stated.  They  have  been  made  ready  for  service  a^in,  and  are  in  good  condi- 
tion with  the  exception  of  the  casings  of  the  main  dredging  pump>s,  which  are  worn 
and  cracked.  These  casings  have  been  relined  and  strengthened,  and  will  serve 
through  the  coming  season,  after  which  they  will  be  replaced  by  new  pumps,  for 
which  the  designs  are  prepared.  On  account  of  delay  which  might  arise  m  the 
delivery  of  the  new  pumps  it  was  thought  best  not  to  risk  changing  the  machinery 
with  the  dredging  season  so  near  at  hand. 

The  alteration  of  the  suction  heads  to  dredge  going  forward  or  backward  and  to 
admit  dredging  to  greater  depths  than  at  present  is  well  under  way  at  the  shops  at 
the  engineeridepot,  and  the  changes  will  be  effected  this  season  if  it  can  be  done 
without  interfering  with  the  operation  of  the  vessels. 

The  pipe  lines  and  pontons  for  these  dredges  were  cleaned  and  painted. 

The  designs  for  two  new  dredges  of  Kappa  (M.  R.  C. )  type,  with  32-inch  centrif- 
ugal pumps,  are  in  hand,  and  the  main  features  of  the  plan  settled  u})on. 

PUe  drivers. — The  full  complement  of  drivers  belonging  to  this  office  is  28.  Of 
these,  20  are  in  good  condition  and  ready  for  service,  2  of  these  having  been  rebuilt 
during  the  year.  Five  other  drivers  are  in  need  of  extensive  repairs,  and  all  of  these 
are  on  the  wavs  in  preparation  therefor.  Another  driver  (old  and  in  bad  condition) 
waa  sunk  in  the  spnng,  and  after  being  raised  was  found  so  badly  injured  as  to  be 
upworthy  of  repair.  It  has  been  condemned  and  dismantled.  The  hull  may  be  used 
for  one  or  two  seasons  more  as  a  field  store  boat.  The  2  pile  drivers  remaining  to 
be  accounted  for  are  in  the  possession  of  the  Mississippi  River  Commission,  at  Mem- 
phis, Tenn.,  having  been  loaned  to  the  Commission  several  years  ago. 

Derrick  boats.—ot  these  there  are  two,  both  in  good  condition,  No.  S  having  been 
thoroughly  repaired  during  the  year. 
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Derrick  barge. — Is  entirely  worn-out,  and  need  not  be  replaced  now.  The  hull 
should  be  rebuilt  and  revert  to  barge  service,  and  the  boilers  should  be  sold.  The 
derrick  timbers  are  rotten,  and  have  been  taken  down.  The  hoistiDg  engines  arc 
good. 

Barges. — There  are  61  model  available  material  barges  in  poasession  of  this  office, 
exclusive  of  the  hulls  of  dredges  Nos.  1  and  ;?,  the  derrick  barge,  and  the  store  boat 
Of  these,  40  are  in  good  condition  for  anv  loads  and  21  are  available  for  light  serv- 
ice. Of  the  latter,  10,  built  in  1895,  will  soon  require  very  thorough  overhaaling, 
and  the  remaining  11,  whicli  were  rebuilt  in  1898-99,  are  in  somewhat  better  condi- 
tion. During  the  year  all  barges  requiring  it  remved  the  ordinary  repairs,  four 
were  rebuilt,  and  two  are  now  on  the  ways  undergoing  repair. 

Barge  flats. — There  are  two  barge  flat's,  received  by  purchase  from  the  Missoari 
River  Commission.  One  of  them,  the  better,  No.  4,  was  rebuilt,  and  is  in  use  as  a 
wharf  boat.  The  other  has  been  condemned,  and  will  be  cut  down  and  used  as  a 
hull  upon  which  to  mount  a  steam  hammer. 

Quarter  boats. — ^There  are  10  (juart^^r  boats.  All  have  been  serviceable  throughout 
the  year,  although  severar require  repainting,  and  3  are  now  in  such  bad  condition 
that  the  hulls  should  l)e  rebuilt. 

Office  and  survey  6<xi<^.— These  are  5  in  numl)er,  of  which  2  were  rebuilt  during  the 
year  and  2  more  require  similar  rei)airs  within  the  next  year. 

Flats^  wood. — Ttiere  are  108  flats  on  hand,  of  which  60,  built  in  1899,  are  in  good 
condition.  The  remainder  will  require  extensive  repairs  to  fit  them  for  use.  The 
number  available  is  much  too  small  for  a  h-eason  of  active  operations  of  hurdle  con- 
struction and  bank  revetment.     Ninety  flats  were  repaired  and  calked  during  the  year. 

Fl(]^jtj  steel. — There  are  8  mattre&s  w'ay  flats  of  steel,  all  new  and  in  good  condition. 

SmaU  boats. — Repairs  werejnade  to  8'yawls  and  41  skiffs.  There  are  26  yawls  and 
127  skiffs  on  hand,  all  in  fair\ondition  with  exception  of  about  20  of  the  skiffs. 

Tools  and  applianresy  boarding  outfit,  offi<-e  fumiturey  etc. — Were  kept  in  repair  and 
small  additions  were  made  to  each  cla.«s  to  replace  articles  worn-out  and  condemned. 

Engineer  de}H>t.—The  shop  buildings  have  l)een  extensively  rebuilt  with  steel  frame 
work  covered  with  corrugated  sheet  metal,  all  from  old  materials  on  hand,  and  the 
old  worn-out  buildings  of  wood  have  l)een  condemned  and  removed.  The  following 
are  the  new  buildings:  Sawmill,  coal  and  iron  shed,  paint  and  oil  house  with  concrete 
floor,  shop  for  sheet-iron  work,  and  a  ship])ing  platform,  the  latter  with  calked  deck 
beneath  which  is  a  skiff  and  tool  shed  with  a  cmder  and  spalls  floor.  Tanks  have 
been  made  of  old  boilers  for  carrying  creosote  oil  for  use  in  the  preservation  of  boat 
timbers,  and  an  open  treating  tank  has  been  installed  in  which  the  lumber  has  been 
successfully  treated.  The  use  of  the  oj)en-tank  process  avoids  the  cost  of  a  pressure 
plant,  but  the  time  of  treatment  is  greatly  increased. 

MATERIALS. 

Of  the  materials  required  for  construction  works  the  following  amounts  were  pro- 
cured by  contract: 

Piles,  9,232  sticks linear  feet..      386,713 

Mattress  lumber feet  B.  M..  5,745,299 

Stone cubic  yards. .        56, 206 

The  remainder  of  the  jnles,  1,754  sticks,  72,350  linear  feet,  were  bought  in  open 
market,  and  the  remainder  of  the  stone,  94,631  cubic  yards,  was  proctirwi  by  hired 
labor  at  the  quarries  at  Little  Rock  Lancling,  Mo. 

At  the  close  of  the  year  3,278  sticks,  133,504  linear  feet  of  pile  timber,  and  571,615 
feet  B.  M.  of  mattress  lumber  were  on  hand  for  future  use,  and  all  contracts  for  such 
supplies  were  closed. 

QUARRIES. 

Owing  to  the  difficulty  of  getting  stone  from  contractors  at  reasonable  rates  and  in 
the  vicinity  of  works  of  improvement,  this  office,  in  1892,  opened  quarries  at  Little 
Rock  Landing,  Mo.,  and  has  operated  them  ever  since  upon  payment  of  royalty  to 
the  owners  uoon  the  output,  thus  supplying  the  stone  required  over  and  above  that 
which  could  be  cht.aply  and  readily  lx)Ught  from  private  parties. 

The  quarries  are  two  in  number,  adjoining  and  having  a  combined  river  front  of 
about  1  mile,  and  are  now  well  ecjuipped  with  boilers,  steam  drills,  tracks,  cars,  der- 
ricks, tools,  shops,  and  quarters,  but  the  face  of  the  cliff  is  worked  back  from  the 
river  to  such  a  distance  that  the  use  of  a  central  power  plant  for  compressed  air  for 
drills  and  machinery  will  conduce  to  marked  economy  of  operations  .if  the  quarries 
are  to  be  used  as  extensively  as  heretofore. 
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The  lower  quarry  has  been  worked  most,  but  the  owner  haa  signified  his  unwill- 
in^ees  to  renew  or  extend  the  agreement  under  which  it  in  now  ()perate<i,  and,  if 
this  determination  on  his  part  is  final,  the  nhop^,  quarters,  etc.,  now  on  a  part  of  his 

{>roperty  under  rental,  must  be  moved  by  September  16,  the  date  of  expiration  of  the 
ease,  and  the  tracks,  derricks,  and  all  other  property  belonging  to  the  United  States 
must  be  removed  from  the  quarry  proper  by  Decem\)er  31,  although  until  the  latter 
date  the  quarry  may  be  operated. 

The  owner  of  the  upper  quarry,  with  its  less  worked  and  much  larger  body  of 
stone,  has  agreed  to  extend  his  lease  for  five  years  from  January  1,  1906.' 

During  the  fall  season  both  quarries  were  operated  and  during  the  spring  the 
lower  quarry  only,  and  upon  a  reduced  scale*  until  the  HUSiHinsion  of  work. 

During  the  year,  94,628  cubic  yards  of  stone  were  thus  procured,  of  which  the 
slightly  larger  portion  was  from  the  lower  (juarry. 

Both  quarries  are  now  stripped,  exposing  30  feet  of  the  ledge,  or  for  about  the 
output  for  another  year.    No  stripping  has  been  done  during  the  past  spring  season. 

PHYSICAL   DATA. 

Gauges. — ^There  are  16  river  gauges  within  the  district,  establisheii  and  maintained 
by  this  oflSce,  which  have  been  read  daily  bv  appointe<l  observers,  two  of  whom  are 
employees  upon  other  work.  Reportn  are  also  received  from  two  gauges  maintained 
by  the  St.  Louis-Water  Department,  and  from  two  which  are  under  the  Mississippi 
River  Commission. 

These  20  gauges  are  placed  at  intervals  of  from  3  to  13  miles  apart,  between  the 
Chain  of  Rocks,  near  the  Missouri  River,  and  the  mouth  of  the  Ohio  River. 

Dutcharae  observation. — Fifty-six  measurements  of  the  discharge  of  the  river  were 
made  at  the  engineer  depot,  St.  Louis,  throughout  the  fall  season,  July  to  December, 
with  full-depth  rod  floats  at  stages  IhjIow  25  feet,  completing  an  annual  wcillation  of 
the  river  at  that  point.  Five  measurements  al)ove  that  stage  were  made  at  Chester, 
III.,  for  determination  of  extreme  high- water  discharge. 

The  results  of  this  series  (for  the  calendar  year  U)04)  and  of  those  for  1903  and 
1900-1901,  are  shown  in  the  accompanying  diagrams, « in  which  all  the  elements  of  the 
measurements  have  been  plotted,  as  well  as  the  resulting  curves  showing  the  volumes 
of  discharge,  velocities,  and  areas  of  cross  section  for  gauge  heights  at  St.  Louis,  but 
the  data  is  as  yet  too  meaeer  to  throw  much  light  upon  the  question  of  the  lowering 
of  the  slope  of  the  river  due  to  works  of  improvement,  which  the  observations  are 
intended  ultimately  to  solve. 

The  observations  were  discontinued  at  the  beginning  of  January,  with  the  intention 
to  repeat  them  at  intervals  of  a  few  years  until  the  data  required  ha^  been  accumu- 
lated. 

There  is  also  forwarded  a  hydrograph  of  the  mean  and  extreme  readings  of  the 
St.  Louis  gauge  for  the  past  forty-four  years,  which  may  fairly  be  said  to  represent 
the  normal  conditions  of  the  river. 

By  vour  direction,  in  the  fall  of  1903,  immediatelv  at  the  close  of  the  season,  a 
linQ  of  channel  soundings  was  run  from  Cairo  to  Little  Rock,  126  miles,  where  it  was 
stopped  because  of  the  ice,  although  the  intention  was  to  have  carried  the  line 
throujg^h  to  the  mouth  of  the  Missouri  River,  70  miles  farther.  Unfortunately,  also, 
the  river  at  the  time  was  at  a  stage  about  3  feet  above  standard  low  water,  so  that 
the  results  are  probably  not  quite  such  as  would  have  been  obtained  with  the  river 
in  a  more  normafl  low-water  condition. 

The  profile  ^  from  these  soundings  is  shown  on  the  accompanying  plate,  from 
which  a  calculation  has  been  made  of  the  amount  of  material  to  l)e  moved  ordinarily 
(by  dredges  or  permanent  works)  to  secure  at  low  water  the  desired  depths  of  a 
channel  300  feet  wide  on  the  bottom  and  with  side  slopes  of  4:1,  throughout  the 
district  The  quantity  is  3,500  cubic  yards  per  mile  for  16  miles  above  St  lx)uis,  and 
4,700  cubic  yards  per  mile  below  that  city,  for  the  proposed  navigable  depths  of  6 
feet  and  8  feet,  respectivelv,  below  standard  low  water. 

The  remarkable  fact  will  be  noted  on  this  diagram  that  the  average  depth  of  water, 
throughout  the  district,  at  a  stage  of  6.6  feet  on  the  St.  Louis  gauge,  is  nearly  25  feet 
Very  respectfully,  your  ooedient  servant, 

Wm.  S.  Mitchell, 
Assistant  Enffineer. 

Maj.  Thos.  L.  Casey, 

Corps  of  Engineers. 


«  Three  only  are  printed.  ^  Not  printed. 
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Measurements  of  discharge  of  the  Mississippi  River  by  rod  floats,  1904-S. 
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F 

2.607     75,479 

-28.9     160.0 

391,854 

5. 19      14 

6 

do 

21.6     187.8 

186.5 

F 

2,569     68.299 

26.6     159.9  306,262 

4.61      14 

8 

do 

21.1     187.3 

185.9  !  R  :  2,557  j  64.782 

■26.8     160.6 

•294,844 

4.65      14 

12 

Chester.  Ill 

28.4     1W.6 

150.7 

R 

2,701     91,906 

34.0     116.7   515,255 

5.61      13 

13  a.m. 

do 

28.3     194.6 

151. 1 

R 

2.701  1  94,384 

34.9     116.1   .513,314  !  5.44      15 

18  p.m. 

do 

28.2     194.5 

151. 1 

S 

2,702  ;  9'l,-209  1  34.9  |  116.2  529,980  ,  5.6S      14 

14 

do 

27.2  1  198.5 

150.9 

F 

2,701 

98,808     34.7 

116-1  504,281     6.38      18 

15 

do 

25.8     192,0 

150.1 

F 

2,702 

91,614  ,  83.9 

116.2  ;476,062     5.19  ;  17 

18 

Foot    of  Arsenal 
street.  St.  Louis, 

1 

1 

Mo... 

21.5 

187.7 

186.4 

F 

2,563 

67,348 

26.3 

160.1   810.217 

4.61      14 

21 

do 

20.8 

186.6 

186.2 

F 

2.647 

61,122 

24.0  '  161.2  270,869 

4.43      14 

22 

do 

19.0 

185.3 

184.0 

F 

2,644 

61,946 

24.4     159.7  263,619 

4.26      13 

25 

do 

17.2 

183.5 

182.6 

8 

2,620 

56.419  ,  22.4     160.2  -231, 789 

4.11      14 

27 

do 

16.5     182.8 

181.7 

F 

2,501     M,940  1  22.0     159.8  219,468 

8.99      U 

29 

do 

14. 7     IHO.  9 

180.0 

F 

2,493     60,576     20.3     159.8   193.360 

8.83      14 

Aug.    1 

do 

12.9     179.2 

178.3 

F 

2,482 

46,760     18.4  1  169.9  165,962 

3.63      14 

4 

do 

11.8     178.0 

177.2 

F 

2,474 

44,034     17.8     169.4 

148,116 

3.36      14 

6 

do 

11.6     177.8 

177.0 

F 

2,473 

48,600     17.6     169.4 

147.736 

3.39      14 

9 

do 

10.0     176.2 

176.2 

F 

2,466 

89,080     16.9     159.3 

121,321 

3.11      13 

10 

do... 

9.6 

175.8 

174.7 

F 

2,454 

37,582 

16.3     159.4 

116, 146 

3.07      13 

12 

do 

8.4 

174.7 

173.9 

F 

2,463 

36,872 

15.0     158.9 

109,384 

2.97      14 

16 

do 

8.2 

174.4 

173.8 

R 

2.455 

37,748 

16.4     158.6 

110,867 

2.94      14 

17 

...  -do 

8.5 

174.7 

174. 1 

S 

2,466 

38,680 

15.7     158.4 

114,906 

2.98      14 

22 

do 

11.2 

177.5 

176.7 

F 

2,472 

44.168 

17.9  ,  158.8 

147,749 

3.85      14 

24 

do 

12.4 

178.6 

177.9 

F 

2,480 

47,289     19.1  1  158.8 

162.694 

3.44  !  14 

26 

do 

12.5 

178.8 

178.0 

R 

2,487 

48,266     19.4 

158.6 

171,368 

3.65      14 

29 

do 

10.0 

176.8 

175.6 

F 

2,466 

40,807 

16.6 

159.1 

129.754 

3.18      14 

31 

do 

8.3 

174.5 

173.9 

F 

2,466 

37,067 

15.1 

158.8 

109,861 

2.96      14 

Sept.    1 

do 

7.7 

174.0 

178.4 

F 

2,468 

36,071 

14.7 

168.7 

106,776 

2.98      14 

6 

do 

7.7 

173.9 

173.3 

F 

2,464 

36.066 

14.7 

168,6 

106,719 

2.96      14 

7 

do 

7.2 

173.5 

172.9 

F 

2.454 

82,765 

13.4 

169.5 

94.406     2.88      14 

10 

do 

6.8 

173.0 

172,5 

R 

2,442 

33,848 

13.9 

168.6 

96,896  1  2.83     14 

12 

do 

6.8 

173.0 

172.5 

F 

2,442 

81,721 

18.0 

169.5 

89,628 

2.8S     IS 

20 

do 

9.6 

175.9 

175.2 

R 

2,466 

39.699 

16.1 

159.1 

129.016 

8.2s  :  14 

21 

do 

11.1 

177.4 

176.7 

R 

2.475 

43,618 

17.6 

159.2 

161,087 

3.47     13 

24 

do 

9.6 

176.8 

174.4 

F 

2,468 

41.012 

16.6 

168.8 

127,190 

3.10     12 

28 

do 

10.9 

177.2 

176.5 

8 

2,475 

46,798 

18.5 

158.0 

148.905 

8.-25.    14 

29 

do 

11.0 

177.2 

176.6 

R 

2,476 

44,924 

18.2 

158.4 

146,047 

3.25      14 

Oct.     3 

do 

10.7 

176.9 

176.8 

F 

2,476 

44,144 

17.8 

158.4 

142.065 

3.'22     14 

7 

do 

8.8 

175.0 

174.5 

S 

2,461 

38,232 

1.5.5 

158.9 

116.868 

3.06     13 

11 

do 

7.8 

174.1 

173.6 

F 

2,468 

36,587 

14.9 

158.7 

106,020 

2.95     1$ 

12 

do r 

7.7 

173.9 

173.4 

F 

2,460 

36,964 

15.0 

158.4 

109.766 

2.97     18 

17 

do 

6.7 

178.0 

172.4 

S 

2,445 

34,217 

14.0 

158.4 

94.094 

2.75     19 

18 

do 

6.7 

178.0 

172.4 

F 

2,445 

34,741 

14.2 

158.1 

95,188 

2L74     19 

24 

do 

7.1 

173.4 

172.8 

R 

2,461 

34,869 

14.2 

158.6 

99.088 

2.84     IT 

26 

do 

7.7 

174.0 

173.4 

R 

2,459 

36,881 

16.0 

158.4 

106,978 

2.90     IS 

Not.    1 

do 

9.9 

176.1 

175.5 

S 

2,478 

41.789 

16.9 

158.7 

132,024 

3.16     -20 

2 

do 

9.7 

176.0 

175.4 

8 

2,478 

42,330 

17.1 

158.3 

131,952 

3.12     l^ 

7 

do 

8.9 

175.2 

174.6 

F 

2,467 

40,580 

16.5 

158.2 

119,074 

2.93  ,  Kx 

22 

do 

6.5 

172.7 

172.1 

F 

2,438 

33,189 

13.6 

158.6 

91.015 

2.74     14 

23 

do 

6.8 

172.5 

172.0 

F 

2.428 

83,888     14.0 

158.0 

90,865 

2.68  ,  1: 

26 

do 

5.6 

171.9 

171.3 

F 

2,421 

81,561  1  13.0 

158.3 

85,286 

2,70  1  19 

28 

do 

5.8 

171.6 

170.9 

S 

2,420 

81,065     12.8 

158.1 

79.885 

2.57  '  1: 

30 

do 

5.1 

171.4 

170.8 

F 

2,421 

30,115  i  12.4 

168.4 

79,876 

2.65     W 

Dec.     5 

do 

4.8 

170.6 

170.1 

F 

2,416 

29,320     12.1 

168.0 

76,7S2 

2.68     15 

6 

do 

4.3 

170.6 

170.1 

F 

2,416 

80,047 

12,4 

157.6 

73,857 

2.44     IT 

8 

do 

8.8 

170.0 

169.4 

F 

2,416 

28,205 

11.7 

187.7 

69,210 

2.45  I  1? 

9-10 

do 

3.7 

169.9 

169.3 

S 

2,416 

28,113 

11.6 

157.7 

69.248 

2.46     1> 

20 

do 

0.6 

166.8 

166.2 

F 

2,875 

21.179 

8.9     157.3 

42.830     2.02    U 

21 

do 

0.4 

166.7 

166.0 

F 

2,372     20,950 

8.8     157.2 

42.589     2.03    17 

22 
1905. 
Jan.     8 

do 

0.2     166.5 

166.9 

F 

2,872  1  20,346 

8.6     167.3 

39,196     1.98  |lfi 

do 

1.6 

167.8 

167.2 

R 

2,399     23,288 

9.7  1  157.6 

63,830     2.31  \  IS 

Zero  Engineering  Department  gauge,  foot  of  Arsenal  street,  is  165. 91  feet.  St.  Louis  datum. 
Zero,  Chester,  111.,  gauge  is  127. 29  feet,  St.  Louis  datum. 


Digitized  by  VjOOQIC 


I      ! 


Eng  59    1 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Bng  59    1 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


•I---:- 


H r- 


4-.. r 


TT 


Digitized  by  VjOOQIC 


^^^^1^ 


Digitized  by  VjOOQIC 


iZ  ^      MM 


Bug  59    1 

Digitized  by  VjOOQIC 


L 


^ 
^ 


i; 


Digitized  by  VjOOQIC 


■ 


\ 


-.dm 


I 

J 


y|TM^yy(ftf;-|<ftitm 


:£IK 


i=f 


^- 


i-t 


^4-U 


Bng  59    1 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


iVBPVI 


APPENDIX  Y. 


OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  MISSLSSIPPI  RIVER  BETWEEN  MOUTH  OF 
MISSOURI  RIVER  AND  ST.  PAUL,  MINNESOTA,  AT  MOLINE,  ILLINOIS, 
AND  OF  LA  CROSSE  HARBOR,  WISCONSIN;  OPERATING  AND  CARE  OF 
GALENA  RIVER  IMPROVEMENT,  ILLINOIS,  AND  OF  ILLINOIS  AND 
MISSISSIPPI  CANAL  AROUND  THE  LOW^ER  RAPIDS  OF  ROCK  RIVER, 
ILLINOIS. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
MA  J.  J  AS.  L.  LUSK  AND  MA  J.  C.  S.  RICH^,  CORPS  OF  ENGINEERS, 

IMPROVEMBNTH.     • 

1.  Operating  snag  boats  and  dredge  boati)  '  5.  Operating  and  care  of  Illinois  and 
on  upper  Mississippi  River.  |  Mississippi  Canal  around  the  lower 

2.'  Mississippi  River  between  mouth   of  ■  rapids  of   Rock    River,   at  Milan, 

Missouri  River  and  St.  Paul.  |  Illinois. 

3.  Operating  and  care  of    Des    Moines  {  6.  Operating  and  care  of  Galena  River 

Rapids  Canal  and  Dry  Dock.  Improvement,  Illinois. 

4.  Mississippi  River  at  Moiine,  Illinois,      i  7.  Harbor  at  La  Crosse,  Wisconsin. 

HARBOR   LINES. 

8.  Mississippi  River  at  Hannibal,  Missouri. 


United  States  Engineer  Office, 

jRock  Idmid,  111.,  July  12,  1905. 
General:  I  have  the  honor  to  transmitthe  annual  report  on  improve- 
ment work  in  this  district  for  fiscal  year  ending  June  30,  1905. 

Maj.  Jas.  L.  Lusk,  Corps  of  Engineers,  was  in  charge  of  this  dis- 
trict from  July  1  to  18, 1904,  and  from  October  18, 1904,  to  March  31, 
1905. 

Very  respectfullv,  your  obedient  servant, 

C.  S.  RiCHi:, 
Maji/r,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engine^s,  U.  S.  A. 


Y  I. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  performed  under  this  appropriation  consists  chiefly  in  the 
removal  of  snags,  wrecks,  rocks,  and  other  obstructions  to  navigation. 
The  operations  extend  from   Minneapolis  to  the  mouth  of  the  Mis- 
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1608      REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  ARMT. 

souri  River,  a  distance  of  about  670  miles  following  the  low-water 
channel. 

There  belongs  to  this  work  the  snag  boat  Col.  A.  Mackenzie^  built 
in  1900;  but  dredges,  drill  boats,  and  tenders  are  borrowed  from 
other  works  when  required.  The  general  improvement  of  the  rivei 
has  so  reduced  the  extent  of  caving  banks  (which  are  the  principal 
source  of  snags)  that  but  one  snag  boat  is  neeaed. 

The  details  of  work  accomplished  are  given  in  the  appended  report 
6f  Principal  Assistant  Engineer  C.  W.  Durham. 

The  total  tonnage  of  the  river  between  Falls  of  St.  Anthony  and 
mouth  of  Missouri  River  for  the  calendar  year  1904  was  approximately 
4,534,539  tons,  and  the  ton-miles  943,951,451.  This  includes  logs  and 
lumber. 

Money  statement, 

Jane  30,  1905,  amount  drawn  from  Treasury  under  permanent  appro- 
priation   $25,000.00 

June  30,  1906,  amount  expended  during  fiscal  year 25,000.00 

July  1,  1905,  amount  available  under  permanent  appropriation  of  August 
11,  188S,  for  fiscal  year  ending  June  30,  1906 25, 000.  a) 


ABSTRACT  OF   APPROPRIATIONS   AND   ALLOTMENTS. 


By  act  approved  March  2,  1867.  $96,000 
By  allotment  from  appropriation 

of  July  25,  1868 26,000  , 

By  allotment  from  appropriation 

of  1869 35,640 

Bv  act  approved — 

July  11,  1870 36,000 

March  3,  1871 42,000 

June  10, 1872 42,000  I 

March  3,  1873 26,000 

June  23,  1874 25,000 

March  3,  1875 25,000 

August  14,  1876 30,000 

June  18,  1878 41,500 

March  3,  1879 20, 000 

June  14,  1880 8,000 

March  3,  1881 25,000 

By  act  passed  August  2,  1882 ...  25, 000 

By  act  approved  August  5, 1886.  22, 500 


By  act  of  August  11, 1888,  for  fis- 
cal vear  ending — 

June30,  1889 $25,000 

June  30, 1890 25, 000 

Jnne30,  1891 25.000 

June30, 1892 25,000 

June30, 1893 25,000 

June30,  1894 25,000 

June30,  1895 25,000 

June30, 1896 25.000 

June30, 1897 25,000 

June30,  1898 25,000 

June30,  1899 25,000 

June30, 1900 24,944 

June  30, 1901 25, 000 

June  30, 1902 25, 000 

June  30, 1 903 25, 000 

June30,  1904 25,000 

June  30, 1905 25,000 

Total 949,5W 


STATISTICS   OF  COMMERCE   AND   NAVIGATION. 

Lumber. — The  most  important  business  at  present  carried  on  in  connection  with 
the  navigation  of  the  upper  Mississippi  River  and  its  principal  tributaries  is  the 
lumber  trade,  which  gave  employment  in  1904  to  about  50  raft  boats,  which  dis- 
tributed lo^  from  the  upper  waters  to  the  various  mills  scattered  along  the  river  froio 
Minneapolis  to  St.  Louis,  and  also  brought  down,  chiefly  to  points  below  the  Des 
Moines  Rapids,  much  lumber  from  the  St.  Cn)ix  River.  The  manufactures  of  these 
mills  in  1904  were:  White  pine  lumber,  772,157,000  feet  B.  M.;  shingles,  62,542,000; 
laths,  138,231,000,  and  hemlock  lumber,  14,900,000  feet  B.  M. 
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Lumber  manufacture,  upper  Mississippi  liirer  Valley,  1904, 
[Value,  about  $36,500,000.] 


Locality. 


Lumber. 


Shingles. 


Feet  B.  M. 

Above  Minneapolis M4. 056, 000 

Minneapolis 386.911.000 

St.  Paul  to  Missouri  River 385.216.000 

St.  Croix  River 173.1K2.000 

Chippewa  River 97,214,000 

Total 1,586,609,000 


Namber. 
92,457,000 
82,063,000 
30.479.000  i 
19.691.000  I 
47.500,000 


Laths. 


Number. 

121.420.000 
58.552.000 
iU,  679. 000 
53,569.000 
13.99^1.000 


222,190.000    327,214,000 


The  larger  part  of  the  above  was  floated  for  greater  or  less  distance  on  the  Miasis- 
sippi  River,  either  as  logs  or  Inmber. 

Steamboats  and  freight. — There  were  employed,  between  St.  Paul  and  St.  Louis 
during  1904,  50  raft  boats,  20  pat^kets,  33  towboats,  17  ferryboats,  60  pleasure  boats, 
and  20  Government  boats;  in  all,  200  steamboats,  with  a  gross  tonnage  of  about  18,000 
tons. 

The  principal  steamboat  lines  on  the  upper  Mississippi  River  are  the  Diamond  Jo, 
the  E^le,  the  Carnival  City,  and  the  Acme  Packet  companies.  The  number  of  pas- 
sengers carried  by  all  boats,'  including  the  ferries,  in  1904,  was  1,463,  210.  The  quan- 
tity of  freight  carried  by  all  boats,  including  the  rock  and  brush  loaded  on  barges  and 
used  in  Government  work,  and  also  including  logs  and  Inmber  floated  down  the 
stream,  i  s  shown  in  the  following  table,  together  with  the  ton-miles  and  approximate 
valuation. 

Upper  Mississippi  River  freight  staiemenlfor  1904- 


Designation. 


Ralfted  lumber,  shingles,  etc 

MiscellaneouD  freight 

United  States  material 

Total 


Tons. 


2,833.405 
267,786 

1,144,932 
288,466 


4,584,539 


Ton-miles.      Valuation. 


796,685,800 

110,063,790 

33,588,789 

3,663,572 


943,951,451 


$12,652,520 

8.518,332 

18,824,100 

171,501 


81.666,453 


The  following  table  affords  a  view  of  the  amount  of  navigation  at  various  localities 
on  the  upper  Mississippi  River  for  the  year  1904: 


List  of  steamboats,  barges,  and  rafts  passing  through  various  bridges. 


'  Locality  of  bridge. 


St.  Paul  Park 

Hastings 

Prescott 

Reeds 

Winona 

La  Crosse 

Dubuque 

Sabula 

Clinton 

Rock  Island.. 
Keithsburg... 
Burlington... 
Fort  Madison 
Keokuk 

§nlncy 
annfbal .... 

LouisiaQa 

Alton 


Miles    1 
from  St. 
Paul.    1 

Steam, 
boats. 

Barges. 

Rafts. 

11 

1,372 

181 

804 

28 

1,423 

222 

461 

30 

2,427 

(«) 

(") 

78  , 

1,421 

458 

304 

116 

2.423 

875 

740 

143 

1,994 

766 

314 

265 

1,0»8 

749 

276 

310  1 

i,(m 

694 

196 

327  1 

2,097 

648 

(a) 

368 

2, 175 

618 

215 

417 ; 

784 

260 

69 

441 

1,233 

439 

74 

462  , 

1,184 

276 

58 

484 

&1,198 

b606 

hH 

621  1 

1.210 

644 

12 

540  1 

473 

116 

4 

568  1 

1.243 

270 

(«) 

652 

1,602 

195 

9 

aNoreooxd. 


b  Partial  record. 
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Internal  revenue  for  the  year  ending  December  Sly  1904,  collected  in  dimtricts  bordering  <m 

the  upper  Missisgippi  River. 


District. 


Office. 


Amount. 


Minnesota !  St.  Paul 

Second  Wisconsin Madison 

Third  Iowa i  Dubuque 

Fourth  Iowa Burlington 

Fifth  Illinois i  Peoria 

Eighth  Illinois SprinKfield  .... 

Thirteenth  Illinois i  Ea^t  St.  Louis  . 

First  Missouri St.  Louis 


.1     SI, 


34. 
9. 


425.486.69 
8S1,23.'>.75 
Sft9.726.02 
466,94L91 
939,629.39 
577,676.80 
8»1,862.53 
468.916.16 


Total ' I      56,978,878.26 


Customs  revenue  and  tonnage  for  the  year  ending  December  SI,  1904. 


I'ort. 


Collections.     Jn^YlSl!    Vessels*. 


St.  Paul.  Minn '  $725,126.33 

La  Crosse,  Wis lfi.86 

Dubuque,  Iowa i  14, 409. 33 

Rock  Island.  Ill 14.48  I 

Burlington.  Iowa l  69.74  i 

St.  Louis,  Mo.a 2,a51, 592.80  , 

Total 2,791,219.54 


3,553 
2. 159 
987 
6,265 
2,672 
25,849 


61 
36 
20 

121 
41 

115 


41.485 


384 


a  Only  a  part  of  the  St.  Louis  statement  is  applicable  to  the  upper  Mississippi. 


Summary  of  expenditures  far  operating  mag  boats  and  dredge  boats  on  upper  Mississippi 
River  for  fiscal  year  ending  June  SO,  1905. 


Month. 


Office 
expenses, 
I  superin- 
!    tend- 
,ence,  and 
I  contin- 
'  gencics. 


1904. 

July $150.00 

August 

September 30i.  25 

October 

November 304. 27 

December 167. 06 

.1906. 

January , 

February  

March 

April 

May 4.27 

June 129.00 

Total 1,068.86 


Care,  repair,  and  operating  snag  boats  and  dredge  boats. 


Labor. 


$1,392.50 

120.00 

3,4-29.84 

855.17 

3,525.11 

266.00 


392.77 
265.00 
326.00 
650.67 


3,261.70 


Subdst- 
ence. 


I 


$876.68 
483.60 
303.23 
432.61 
613. 17 


Fuel.     .  Expense. 


$277.66 
598.35 
.S55.00 
975.3.5 
723.66 


r252.65 

623.14 

1.60 

94.00 

141. 16 


486.86  ' 
307.92  I 


209.95  I 
660.76  . 


68.41 
332. '20 


14,891.26     2,904.07  I  3,900.  CS     1,412.96 


Repairs. !     Total. 


$7.08 
13.20 
32.82  I 


62.64 
122.81 
763.36 
275.35 

64.97 


$2,299.29 
1,725.09 
4,296.15 
2,370.33 
4,936.92 
266.00 


392.77 

327.64 

447.81 

1,313.03 

1,040.67 

4,627.66 


1,332.23  I    2li,941.16 


Grand 
total. 


$2,249.29 
1,725.09 
4.600.40 
2.870.83 
5,240.19 
482.06 


392.77 

327.64 

447.81 

1.318.03 

1,014.84 

4.666.56 


'A  000. 00 


report  of  mr.  c.  w.  durham,  principal  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Island,  III.,  July  1,  1905. 
Major:  I  have  the  honor  to  present  my  report  on  the  operations  of  snag  boatn  and 
dredge  boats  on  the  upper  Mississippi  River  for  the  fiscal  jrear  ending  June  30, 1905. 
Ojyerations  of  siiag  Ixxtt  Col.  A.  Mackenzie. — The  Mackenzie  was  employed  from  July 
1  to  Noveml)er  4,  1904,  in  removing  snags  and  other  obstmctions,  placing  buoys, 
making  8ur\'ey8,  and  otherwise  assisting  the  interest  of  navigation  between  Minne- 
apolis and  the  mouth  of  the  Mii^souri  River. 
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LeaviDg  St  Paul  July  1,  she  proceeded  down  river,  arriviuK  at  St.  Louis  (676 
miles)  on  the  15th,  and  thence  returning  up  river,  reached  St.  Paul  on  the  27th.  On 
this  round  trip,  in  addition  to  removing  obstructions  at  many  localities,  she  towed 
dredge  Heda,  with  her  10  pontons  and  3  barges,  from  Quincy  to  Keokuk;  towed 
building  barge  No.  S08  from  Keokuk  to  Rock  Island,  and  placed  2  mooring  rings  at 
the  I^uisiana  steamboat  landing. 

The  Mackenzie  again  left  St.  Paul  July  29,  arrived  at  St.  Ix)ui8  August  12,  and 
returned  to  St.  Paul  August  26.  On  this  round  trip  many  sna^  and  other  obstruc- 
tions were  removed,  a  survey  of  the  river  above  Keithsburg  bridge  was  made,  and  a 
portion  of  the  Flint  Creek  levee  was  inspected. 

From  September  24  to  October  4,  1904,  the  Mackentie^ss  used  by  Col.  O.  H.  Ernst, 
division  engineer,  Northwestern  Division,  in  inspecting  the  improvement  work 
between  St.  Paul  and  the  mouth  of  the  Missouri  River,  special  attention  being  paid 
by  a  board  of  army  engineers  to  river  conditions  in  the  vicinity  of  Guttenberg  and 
Glenhaven. 

The  Mackenzie  again  left  St.  Louis  for  up  river  October  5,  and  turning  back  at  La 
Crosse  on  October  23,  reache<l  St.  Louis  November  10;  thence  she  returned  up  river 
to  the  Des  Moines  Rapids  Canal,  where  she  was  laid  up  for  the  winter,  above  the 
middle  lock,  on  November  14.  On  this  trip,  in  addition  to  the  removal  of  numerous 
obstructions,  she  towed  towboat  Vuen  from  Parsons  bar  and  1  dump  from  Rock 
Island  to  the  I>es  Moines  Rapids Cana],  and  also  towed  dredge  InZcan,  2  dumps,  and 
3  barges  from  Keithsburg  to  Rock  Island.  The  boilers  of  the  wrecked  steamboat 
Flt/ing  Eagle,  lying  near  Hannibal,  were  removed  and  placed  on  the  Missouri  shore. 

in  1905  the  MnckenziCy  having  been  repainted  and  otherwise  repaired,  left  her 
winter  quarters  on  May  12,  and  from  that  date  until  the  end  of  the  month  she  was 
employed  in  removing  snags  and  other  obstructions  and  placing  buoys  between 
Keokuk  and  St.  Paul.  On  May  24  and  25  a  survey  of  (catena  River  and  Harris 
Slough  w^as  made. 

l..eaving  St.  Paul  June  2,  she  reached  St.  Ix)uiH  on  the  16th,  and  returning  up  river 
arrived  at  Rock  Island  June  28,  and  remained  there  until  the  end  of  the  fiscal  vear. 
On  this  trip  many  obstructions  were  removed,  but  the  work  was  much  interfered 
with  by  high  water. 

Summary. 

Snags  removed 278 

Stumps  destroyed 61 

Leanmg  trees  pulled  back 55 

Large  trees  felled  (over  8  inches  diameter) 901 

Small  trees  felled  (under  8  inches  diameter) 474 

Bowlders  removed 2 

Steamboats  aasiBted 1 

Buoys  placed 17 

Mooring  chains  placed 3 

Surveys,  days 2i 

Miles  run 7,719 

Operations  of  dredge  Vulcan. — An  extensive  bar  at  Fulton  prevented  the  landing  of 
pteamboats.  U.  S.  dredge  T  u/can,  with  tender  Mac  and  single  crew,  was  employed 
from  September  5  to  22,  1904,  in  giving  temporary  relief.  The  area  coveretl  oy  the 
dredge  was  62,250  square  feet,  going  down  to  a  grade  of  5 J  feet  below  low  water 
wherever  rock  did  not  prevent.  There  was  dredged  8,602  cubic  yards  of  sand  at  a 
cost  of  $870.47,  or  10  cents  per  yard.  No  thorough  and  permanent  improvement  of 
this  harbor  can  be  made  without  a  large  expenditure  of  monev. 

To  aid  in  the  formation  of  a  new  channel  above  Keithsburg  bridge,  dredge  Vulcan, 
with  tender  Emily  and  single  crew,  was  employed  from  September  24  to  October  27, 
1904,  in  dredging  across  the  bar.  Four  cuts  were  made  with  a  grade  of  6  feet  below 
low  water,  and  two  with  a  grade  of  8  feet.  The  area  worked  over  was  134,600  square 
feet,  and  the  material  removed,  consisting  of  sand,  was  20,136  cubic  yards,  at  a  cost 
of  $1,639.16,  or  8  cents  per  cubic  yard. 

Operations  of  dredge  Phoenix. — v.  S.  dredge  Phoenix,  with  tender  Stella  and  double 
crew,  was  engaged  from  September  12  to  October  14,  1904,  in  removing  various 
obstructions  between  Keokux  and  Turners  landing.  During  the  period  mentioned 
she  removed  1  stump  from  the  Keokuk  landing;  a  wrecked  piece  of  shore  protec- 
tion, 500  feet  in  length,  near  Fox  River;  20  snags  from  head  of  Curtis  Island;  2  snags 
from  opposite  foot  of  La  Grange  Island;  a  portion  of  the  old  shore  protection  in  the 
bar  at  Quincy;  10  snags  from  edge  of  channel  just  Iwlow  Clarksville;  portions  of 
trailer,  wing  oams,  and  shore  protection  opposite  Turners  landing,  and  a  part  of  the 
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machinery  of  the  wreolc  of  the  Fii/i)  g  Vhgle,  near  Hannibal.    The  cost  of  the  above- 
mentioned  work  was  $1,961.56. 

From  May  24  to  June  6,  1905,  the  Pfutenix  was  employed  in  removing:  deposit? 
from  the  Keokuk  steamboat  landing?.  There  were  removed  4,047  cubic  yards  of  «and 
and  mud,  at  a  cost  of  $497.38,  or  12  cents  per  yard. 

Summary  of  expenditures. 

8nag  boat  Col.  A.  Mackemiey  operating $18, 972. 5.s 

Dr^ging  at  Fulton  Harbor 870. 47 

Dredging  above  Keithsbui^  bridge 1, 639. 16 

Dredging  and  removing  wrecks,  etc.,  between  Keokuk  and  Turners 

Landing 1,961.5^ 

Dredging  at  Keokuk  steamboat  landing 497.  :i8 

Superintendence  and  office  expenses 1, 058. 8? 

Total 25,000.00 

Very  respectfully,  vour  obedient  servant, 

C.  W.  Durham, 
Principal  Assistant  Engineer. 
Maj.  C.  S.  RiCHi:, 

Corps  of  Engineers, 

Y    2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOUKI 

RIVER  AND  ST.  PAUL. 

The  work  performed  under  this  appropriation  consists  chiefly  in  the 

Eermanent  improvement- of  through  navigation,  but  improvements  at 
arbors  and  otner  localities  are  frequently  made  under  allotments  con- 
tained in  the  various  acts  of  Congress. 

The  original  condition  of  the  channel  between  the  Missouri  River  and 
St.  Paul  was  such  that  at  low  stages  the  larger  boats  were  unable  to 
proceed  farther  up  the  river  than  La  Crosse  or  Winona,  while  at 
extreme  low  water  navigation  was  impeded  at  points  much  lower. 
The  original  project  for  improvement,  which  has  undergone  no  mate- 
rial change,  was  adopted  m  1878,  and  contemplates  the  closure  of 
chutes,  revetment  of  caving  banks,  and  contraction  of  the  channel  by 
wing  dams,  so  as  to  obtain  a  channel  of  a  depth  of  4i  feet  at  low  water," 
to  be  eventually  increased  to  6  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1905,  there  had  been 
expended  $11,286,757.11,  which  has  resulted  in  such  an  improved  con- 
dition of  the  channel  as  to  permit  the  passage  of  the  largest  boats  at 
very  low  stages  through  to  St.  Paul.  It  may  be  proper  to  state  that 
of  the  amount  above  mentioned  about  $1,020,000  has  been  expended  on 
harbor  and  levee  work  without  much  benefit  to  the  main  channel. 

On  July  1,  1904,  there  was  unexpended  $557,974.28.  During  the 
past  year,  for  the  improvement  of  through  navigation,  dam  construc- 
tion, shore  protection,  dredging,  removal  of  rock,  etc.,  have  been  car- 
ried on  by  hired  labor  and  use  of  Government  plant  between  St.  Paul 
and  Bellevue;  at  Rock  Island  Rapids,  and  between  Ouincy  and  tie 
Missouri  River,  and  by  contract  between  Bellevue  and  Leclaire,  ana 
between  Rock  Island  and  Hamburg. 

The  balance  available  July  1,  1905,  will  be  applied  at  such  points  as 
may  seem  most  in  need  of  improvement,  by  hired  labor,  between  St 
Paul  and  Savanna  and  between  Hannibal  and  the  Missouri  River;  bT 
contract  between  Sabula  and  Leclaire,  and  between  Rock  Island  ana 
Hamburg. 
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GENERAL  IMPROVEMENT. 

St.  Paul  to  Winona. — By  hired  labor  and  use  of  Government  plant, 
improvement  work  was  carried  on  in  1904  at  Point  Douglas  (mile  29), 
Beef  Slough  (mile  87),  and  in  the  vicinity  of  Minneiska  (miles  97- 
100).  Twenty -one  wing  and  closing  dams  were  built,  and  5,620  linear 
feet  of  shore  protection.  Dredging  was  done  at  Island  49  (mile  100) 
and  Island  36  (mile  87). 

Winona  to  Wisconsin  River. — In  this  division  work  was  carried  on 
in  1904  by  hired  labor  and  use  of  Government  plant  in  the  vicinity  of 
Lamoille  (mile  125),  Dresbach  (miles  136-139),  Cottage  Island  (miles 
140-141),  below  La  Crosse  (mile  148),  below  Genoa  (mile  164),  and  at 
Bad  Axe  Bend  (mile  167).  Ten  win^  and  closing  dams  were  built, 
and  2,880  linear  feet  of  shore  protection.  Several  dams  and  pieces  of 
shore  protection  were  repaired.  Similar  work  was  resumed  in  1905 
in  the  vicinity  of  Dresbach  Island  (miles  139-140).  All  of  the  rock 
used  in  this  division  was  furnished  by  the  United  States  quarry  at 
Lamoille. 

\yisconsin  River  to  Bellevue. — With  hired  labor  and  Government 
plant  operations  were  carried  on  in  this  division  in  1904  in  the  vicin- 
ity of  Hurricane  Island  (miles  245-247)  and  Parsons  Bar  (miles  252- 
256).  Nine  wing  and  closing  dams  were  built,  and  5,615  linear  feet  of 
shore  protection.  Four  dams  were  repaired.  Mooring  piles  were 
driven  at  Dubuque  ice  harbor,-  and  in  June,  1905,  dredging  in  that 
harbor  was  commenced. 

Bdlevue  to  Leclalre. — Under  contracts  with  Fetter  &  Crosby  and 
A.  B.  Teasdale,  work  was  carried  on  in  1904  in  the  vicinity  of  Island 
283  (miles  319-321),  and  fair  progress  was  made.  In  1905  work  under 
contract  with  A.  B.  Teasdale  was  resumed  at  the  above  locality,  but 
was  much  hindered  by  high  water. 

Rock  Island  Rapids. — Excavation  and  removal  of  rock  from  the 
channel  (miles  348-364)  were  carried  on  during  the  fiscal  year  at  Smiths, 
Sycamore,  Campbells,  Cottonwood,  Moline,  and  Lower  chains.  Some 
repairs  were  made  to  dams  and  gjuide-pier  foundations.  The  rapids 
impi'overaent  under  approved  project  is  now  almost  completed. 

Rock  Island  to  Burlington. — Under  contract  with  Fetter  &  Oosby 
work  was  carried  on  in  1904  in  the  vicinity  of  Smiths  Island  (mile  370), 
Horse  Island  (mile  368),  Montpelier  (miles  377-378),  Hershey  Chute 
(miles  385-387),  above  Port  Louisa  (miles  402-1^03),  and  above  Keiths- 
burg  Bridge  (mile  417).  In  May  and  June,  1905,  work  in  the  latter 
locality  completed  the  contract.  Five  dams  were  built  and  5,420  linear 
feet  or  shore  protection.  Several  dams  and  pieces  of  shore  protection 
were  raised,  trimmed,  and  repaired.  In  June,  1905,  under  contract 
with  Albert  Kirchner,  2  wing  dams  were  built  and  1  closing  dam 
repaired  in  the  vicinity  of  Johnsons  Island  (mile  423). 

Burlington  to  Uannihal — Under  contmct  with  Albert  Kirchner 
improvement  work  was  carried  on  in  1904  in  the  vicinity  of  Alexandria 
ana  Fox  Island  (miles  490-1^93),  near  Curtis  Point  (mile  499),  and  at 
Quincy  (miles  521-522^.  Three  wing  dams  and  3,980  linear  feet  of 
shore  protection  were  ouilt,  and  several  dams  and  pieces  of  shore  pro- 
tection were  raised  and  repaired. 

Ilannihal  to  mouth  of  MissouH  River. — In  this  division  work  was 
carried  on  in  1904  by  hired  labor  and  use  of  Government  plant  in  the 
vicinity  of  Cuivre  Island  (mile  616),  Iowa  Island  (miles  627-681), 
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Grafton  (mile  636),  and  Portage  Island  (miles  640-641).  Six  dams 
were  built  and  1,500  linear  feet  of  shore  protection.  Several  dams 
were  repaired. 

SPECIAL  WORK. 

Harbor  ofrefuae  at  Pepin^  Wis, — In  May  and  June,  1905,  operations 
in  lengthening  the  pier  (mile  74)  were  carried  on  by  hired  labor  and 
use  of  Government  plant.  The  full  projected  length  of  the  pier  hai* 
been  attained  and  the  work  will  soon  oe  completed. 

Money  stateDient. 

March  3,  1905,  amount  available $11,500.00 

June  30,  1905,  amount  expended  during  fiscal  year 3, 080. 60 

July  1,  1905,  balance  unexpended 8, 419. 40 

ABOTRACT  OF  AUX>TMENT8. 

By  river  and  harbor  act  approved — 

June  13,  1902 $14,000 

March  3,  1905 11;  500 

Total 25,500 

Ghxmiiel  at  Clinton^  Iowa, — No  work  was  done  during  the  past  year. 

Money  statement, 

July  1,  1904,  balance  unexpended $2, 928. 85 

July  1,  1905,  balance  available 2,928.85 

ALLOTMENT. 

By  sundry  civil  act  of  March  3,  1899 $25, 000 

Harbor  of  refuge  below  Davenport^  Imca, — In  1904  the  dredging  and 
the  driving  of  mooring  and  protection  piles  was  completed. 

Money  statement, 

July  1,  1904,  balance  unexpended $10,461.83 

June  30,  1905,  amount  expended  during  fiscal  year 7, 161. 34 

July  1,  1905,  balance  unexpended 3, 300. 49 

^  ABSTRACT  OF  ALLOTMENTS. 

By  sundry  civil  act  of  March  3,  1899 $10,000 

By  river  and  harbor  act  of  June  13,  1902 5, 000 

Total 15,000 

Harbor  at  Muscatine,,  Iowa,  — No  work  was  done  during  the  year. 

Money  statement, 

July  1,  1904,  balance  unexpended $10,000.00 

July  1,  1905,  balance  unexpended 10,000.00 
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ABSTRACT  OF  APPROPRIATIONS   AND   ALLOTMENTS. 

By  river  and  harbor  act  of — 

March  3,  1879 $7,500 

June  14, 1880 7,500 

March  3,  1881 2,500 

August  2,  1882 2,500 

By  sundry  civil  act  of  June  4,  1897 15, 000 

By  river  and  harbor  act  of  June  13,  1902 10,000 

Total 45,000 

Flint  Creek  to  Iowa  River  levee. — An  inspection  was  made,  and  the 
outflow  valves  were  thoroughly  repaired. 

Money  %tatement, 

July  1, 1904,  balance  unexpended $643. 52 

June  30, 1905,  amount  expended  during  fiscal  year 200. 00 

July  1,1905,  balance  unexpended 443.52 

ABSTRACT  OF  ALLOTMENTS. 

By  sundry  civil  act  of — 

March  2,  1895 $85,000 

June3, 1896 75,000 

June4,1897 50,000 

July  1,  1898 40,000 

Total 300,000 

Warsaw  to  Quincy  levee, — No  work  was  done  during  the  year. 

Money  statetnent, 

July  1,  1904,  balance  unexpended $10,282.71 

July  1,  1905,  balance  unexpended 10,282.71 

ABSTRACT  OF   ALIX>TMBNTB. 

By  sundry  civil  act  approved — 

March  2,  1895 $85,500 

June4.  1897 5,000 

March  3,  1899 5,000 

By  river  and  harbor  act  approved  June  13,  1902 . .  10, 000 

Total 105,500 

Bar  at  Qitincy. — Considerable  dredging  was  done  on  the  bar  by 
hydraulic  dredge,  the  material  being  deposited  i.  oank  and  the  bank 
protected  with  orush  and  rock. 

Money  statement. 

July  1,  1904,  balance  unexpended $22,517.78 

June  30,  1905,  amount  expended  during  fipcal  year 16, 459. 39 

July  1,  1905,  balance  unexpended 6,058.39 

ABSTRACT  OF  ALLOTMENTS. 

By  river  and  harbor  act  of  June  30,  1896 $10,000 

By  sundry  civil  act  of  March  3,  1899 10,000 

By  river  and  harbor  act  of  June  13,  1902 . .- 20, 000 

Total 40,000 
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Chxinnd  mid  harbor  at  TIannibaU  Mo, — Under  contract,  dredging  to 
the  amount  of  24,610  cubic  yards  was  performed. 

Money  statement, 

July  1,  1904,  balance  unexpended $4,449.  87 

June  30,  1905,  amount  expended  during  fiscal  year 4,  111.  <56 

July  1,  1905,  amount  unexpended 338.  31 

ALLOTMENT. 

By  river  and  harbor  act  of  June  13,  1902 $15,000 

The  details  of  the  above-mentioned  improvements  are  given  in  the 
appended  reports  of  assistants  in  local  charge. 

Commercial  statistics  accompany  my  report  on  operating  snag  boats 
and  dredge  boats  on  the  upper  Mississippi  River. 

Summary  of  expenditures  for  calendar  year  ending  December  5/,  1904^  for  impromftg 
Mississippi  River  from  moiUh  of  Missouri  River  to  JSt.  Pauly  Minn. 

St.  Paul  to  Winona $58,736.89 

Winona  to  Wisconsin  River 56,094.36 

Wisconsin  River  to  Bellevue 54, 457. 04 

Bellevue  to  Le  Claire 37,591.87 

Rock  Island  Rapids '. 30,591.31 

Rock  Island  to  Burlington 35,501.02 

Burlington  to  Hannibal 54,427.80 

Hannibal  to  Missouri  River 47,698.90 

Surveys  and  gauges 4, 482. 35 

Construction,  care,  and  repair  of  plant 49, 868.  26 

Flint  Creek  to  Iowa  River  levee 200.00 

Harbor  of  refuge  below  Davenport 8, 104. 11 

W^arsaw  to  Quinoy  levee 176. 49 

BaratQuincy 18,025.58 

Channel  and  harbor  at  Hannibal 4,111.56 

Total 460,067.53 

Note. — ^In  above  statement  the  retained  percentage  on  contracts  December  31, 
1904,  is  included. 

GetufrcU  staiement  shormng  net  ejcpenditunt^  from  the  commencement  of  improvement  in  187 S 
to  June  SO,  1905,  under  various  heads  of  appropriation, 

St.  Paul  to  Des  Moines  Rapids $1,597,500.00 

Minneaplis  to  Des  Moines  Rapids 1, 100, 000. 00 

Des  Momee  Rapids  to  Illinois  River 1,330,000.00 

Missouri  River  to  Minneapolis 3, 000, 000. 01 

Missouri  River  to  St.  Paul 4,309,134.77 

11,^336,634.78 
Tjess  amount  transferred  to  work  at  Lock  and  Dam  No.  2,  Mississippi 
River,  between  Minneapolis  and  St.  Paul,  act  of  August  18,  1894. . .  49, 877. 67 

Total  net  expenditures 11, 286, 757.  U 

Balance  July  1,  1905,  Missouri  River  to  St.  Paul 521,727.82 

Total  appropriated : 11,808,484.93 
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Net  expenditures  on  various  sections  of  the  river ,  harborSy  I^vees^  etc.j  between  Minneapolis 
and  the  Missouri  River  from  commencement  of  improvement  to  June  SOy  1905. 


LocaUty. 


8t.  Banl  to  MinneapoliB 

St.  Fnul  to  PresGott 

Presoott  to  Lake  Pepin 

Pootof  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge  (Chicago  and  Northwestern) 

Winona  Bridge  to  La  Croese  Bridge  (Chicago,  Milwaukee  and 

St.  Paul). 

La  Crowe  Bridge  to  McGregor  Bridge 


McGregor  Bridge  to  Dubuque  Bridge  (Illinois  Central) 

Dubuque  Bridge  to  Clinton  Bridge  (Chicago  and  Northwestern). 

Clinton  Bridge  to  Le  Claire 

Rock  Island  Kaplds « 

Rock  Island  Bridge  to  Keithsburg  Bridge 

Keithsburg  Bridge  to  Nashville 

Keokuk  Bridge  to  Quincy  Bridge 

Quincy  Bridge  to  Clarksville 

ClarksTllle  to  Cap  au  Oris 

Cap  au  Gris  to  Illinois  River 

Illinois  River  to  Missouri  River 

West  St.  Paul 

Harbors  of  refuge  in  Lake  Pepin: 

AtBaydty 

AtLakeCitya 

AtStockholma , 

At  Kings  Coulee 

AtPepfn 

Fountain  City  Bay 

Harbor  at  La  Crosse  a 

Vicinity  of  Prairie  du  Chien 

Harbors  at  Dubuque  and  East  Dubuque  a 

Ice  harbor  at  Dubuque  a 

Channel  and  harbor  at  Clinton 

Harbor  at  Port  Byron 

Harbor  at  Rock  Island  a 

Harbor  of  refuge  at  Davenport 

Harbor  at  Muscatine  a 

Harbor  at  Burlington 

Harbor  at  Montrose 

Harbor  at  Quincy  a 

Bar  at  Quincy 

Quincy  Bay  a 

Channel  and  harbor  at  Hannibal 

Harbor  at  Clarksville 

Hamburg  Bay 

Flint  Creek  to  Iowa  River  levee 

Warsaw  to  Quincy  levee 

Sny  Island  levee 

Surveys,  gauges,  and  meter  work 

Snag  DoatB,  dredge  boats,  and  wrecking 

Practical  test  of  Adams  flume 

Plant  at  estimated  value 


Total. 


Distance. 


MUes. 


Amount. 


959,113.46 
671.798.85 
338,219.92 
467,508.77 
740,329.44 

744,609.47 

667,672.80 

440,012.35 

421.208.83 

39,830.24 

662,798.14 

874,576.35 

899.443.68 

584,700.18 

1,006,861.02 

874,293.89 

441,582.26 

440,659.58 

15,000.00 

1.000.00 
21,290.62 

6,148.08 
80,000.00 
17,080.60 

1,600.00 

5,000.00 
80,000.00 
25,000.00 
10,987.80 
22,07L15 

5,000.00 
10,000.00 
11,699.51 
15.000.00 

5.000.00 

2,000.00 
13.180.98 
20,760.68 
84,481.36 
14,661.69 
15,000.00 
10,000.00 
299,556.48 
95,2)7.29 
106.?28.99 
237.316.70 
82,093.a5 
27,176.83 
171,656.87 


Per  mile. 


t22,893.00 
13,006.00 
42,500.00 
26,440.00 

26,600.00 
10,482.00 
7,719.00 
6,798.00 
1,897.00 


7,000.00 
15,245.00 
15,800.00 
17,996.00 
28,629.00 
18,899.00 
14.800.00 


11,286,757.11 


aAmounts  additional  to  those  given  above  have  been  expended  under  special  appropriations,  as 
follows:  Harbor  at  Stockholm.  125,000;  Lake  City  Harbor,  920,000;  La  Croese  Harbor.  912,000;  Dubuque 
and  East  Dubuque  harbors,  941,000;  ice  harbor  at  Dubuque,  985,500;  Guttenbeig  channel,  98,000;  Rock 
Idand  Harbor,  912,000:  Andalusia  channel.  96,000:  Mascatine  Harbor,  920,000;  Fort  Madison  Harbor- 
924,100;  Burliniston  channel  and  harbor,  980,000;  Quincy  Harbor,  915,000;  Quincy  Bay,  946,000;  Hannl, 
bal  channel  and  harbor,  945,000;  Louisiana  Harbor,  910,000;  Alton  Harbor,  9108,000;  vicinity  of  Alex- 
andria, 916,000;  La  Crosse  to  Root  River,  912,600;  Rock  Island  Rapids,  91,166,660;  Des  Moines  Rapids, 
94,574;960;  dry  dock  at  Dee  Moines  Rapids  Canal,  9126,000;  total,  96,851,700. 

The  restoration  of  deteriorated  works  has  been  provided  for  from 
funds  appropriated  for  general  improvement,  but  this  item  has  now 
become  of  such  importance  that  a  separate  estimate  of  $40,000,  based 
on  the  amount  expended  for  repairs  during  the  past  fiscal  year,  is  sub- 
mitted for  maintenance  of  improvement  works. 
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Money  statement, 

July  1, 1904,  balance  unexpended $557,974.28 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 400, 000.  00 

957,974.28 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  workfl  of  improvement $376, 246. 46 

For  nudntenanoeof  improvement 60, 000. 00 

486,246.46 


July  1,1905,  balance  unexpended 521,727.82 

July  1, 1905,  outstanding  liabilities 28>931.61 

July  1,  1905,  balance  available 492,796.21 

July  1,  1905,  amount  covered  by  uncompleted  contracts 121, 230.  ^12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $1, 000, 000. 00 

For  maintenance  of  improvement 40, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


1,040,000.00 


▲BSTBACT  OP  APPBOPBIATIONB. 

St.  Paul  to  Dee  Moines  Rapids: 

By  act  approved- 
June  18, 1878 $250,000.00 

March  3,  1879 100,000.00 

June  14, 1880 150,000.00 

March3,  1881 200,000.00 

By  act  passed  August  2,  1882 250,000.00 

By  act  approved — 

July  5,  1884  (general  improvement) 250, 000. 00 

July  5,  1884  (applied  to  harbor.  Lake  City) 15,000.00 

August  5, 1886 382,500.00 

Minneapolis  to  Des  Moines  Rapids: 

By  act  of  August  11,  1888 600,000.00 

Bv  act  of  September  19,  1890 500,000.00 

Des  Moines  Rapids  to  Illinois  River: 

By  act  approved-— 

June  18, 1878 100,000.00 

March  3,  1879 40,000.00 

June  14, 1880 100,000.00 

March  3,  1881 175,000.00 

By  act  passed  August  2,  1882 200,000,00 

By  act  approved — 

July  5,  1884 200,000.00 

August  5, 1886 150,000.00 

By  act  of  August  11, 1888 200,000.00 

By  act  of  September  19,  1890 165,000.00 

Ohio  River  to  Minneapolis,  applied  to  *'  between  Missouri  River  and 
Minneapolis:" 
•  By  act  approved- 
July  13, 1892 600,000.00 

March  3,  1893  (sundry  civil) 866,666.67 

August  18,  1894  (sundry  civil) 866,666.67 

March2,  1895  (sundry  civil) 866,666.67 
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Ohio  River  to  St.  Paul,  applied  to  "between  Missouri  River  and  St. 
Paul:" 

By  act  of  Junes,  1896 $200,000.00 

By  act  of  June  4,  1897  (sundrv  civil) 826,666.67 

By  act  of  July  19, 1897  (defiaency) 200,000.00 

By  act  of  July  1,  1898  (sundry  civil) 826,666.67 

By  act  of  March  3,  1899  (sundry  civil) 826,666.67 

By  act  of  June  6,  1900  (allotment) 150,000.00 

Mjflsoari  River  to  St  Paul: 
By  act  approved — 

June  13, 1902 400,000.00 

March  3,  1903  (sundry  civil) 400,000.00 

April  28,  1904  (sundry  civil) 400,000.00 

Received  from  sale  of  condemned  property,  1904 862.58 

March  3,  1905  (sundry  civil) 400,000.00 

Total 11,858,362.60 

Less  amount  transferred  to  work  at  Lock  and  Dam  No.  2,  Mississippi 

River,  between  Minneapolis  and  St.  Paul  (act  August  18,  1894) ....  49, 877. 67 

11,808,484.93 

NoTB.— River  and  harbor  act  of  March  3,  1905,  appropriates  $300,000  additional, 
which  is  not  available  until  July  1,  1906. 


lAtt  of  cofUracts  in  force  July  1\  1906^  for  improvement  work  on  Mississippi  River  between 
mouth  of  the  Missouri  and  St.  Pavl^  Minn. 


Name  and  reaidence 
of  contractor. 


Location  of  work. 


Material  in  place. 


Date  of  approval,  of  commeDce- 
ment  of  work,  and  expiration  of 
contract 


Fetter  A  Cioeby,  La 
CiosBe,  Wia. 


A.  B.  Teaadale,  Gaas- 
Tllle,  Win. 

Albert  Kirchner,  Foun- 
tain Cit7,  Wis. 


Do. 


Building  dams  and 
shore  protections, 
Hannibal  to  Ham- 
buiK. 

Building  dams  and 
shore  protections, 
Bellevue  to  Le 
Claire. 

Building  dams  and 
shore  protections, 
Rock  Island  to  Bur^ 
linfton. 

Building  dams  and 
shore  protections, 
Burlington  to  Han- 
nibal. 


Ptr  cubic  yard. 
Rockf  S1.40;  brush, 
55  cents. 


Rock,  11.24:  brush, 
S5  cents. 


Rock,  $1.89;  brush, 
51  cents. 


Rock,  11.44;  brush, 
51  cents. 


Approved  Aug.  29,  1904;  work 
commenced  May  2,  1905;  con- 
tract expires  Aug.  29, 1905. 

Approved  Sept.  28,  1904;  work 
commenced  Sept.  12, 1904;  con- 
tract expires  Sept.  28, 1905. 

Approved  June  28,  1905;  work 
commenced  May  28,  1906;  con- 
tract expires  June  28, 1900. 

Approved  June  28, 1905;  work  not 
Degun  (Julyl);  contract  expires 
June  28, 1906. 


Comparative  cost  of  materialy  1904. 
.  [Per  cubic  jraid.] 


Rock. 

Fascincii. 

Locality. 

In 
place. 

On 
United 
States 
barges. 

In 
place. 

On 
United 
Stat  en 
barges. 

St.  Paul  to  Winona 

1 

90.166 

Reeds  to  Winona       ..-        



::::::: 

.178 

j^iffui.  to  Winona ,t 

.167 

Chlmnev  Rock       .           -                .-    -        

90.695 
.?25 
.74 
.68 
.685 

XfnnAfska 

MlnnpialrR  t£\  Wlnnnn                                                     .    

Fountain  Gitv 

Wlnnnn.  tnTf  ntnpr                                                                                             

Winona  to  Genoa 



.16    . 

Do                                                                                .              

.19    1 

Do 

.169 

WlfMwiiL  t/%  VlAtnrv                                                                                             .    . 

.169 

Do 

••■«•««• 

.165 
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Comparative  cost  of  materialy  1904 — Continued. 


Locality. 


Rock. 


In 
place. 


On 
United 
States 
barges. 


F&scines, 


In 
place. 


On 
United 
States 
baigea. 


Prairie  du  Chien  to  Waupeton. 
Prairie  du  Chien  to  Dubuque. . 


Do. 


CasBville. 
Do. 


Caasville  to  Dubuque . 


Do. 


$.65 
.596 
.65 


Do 

North  Buena  Vista 

Buena  Vista  to  East  Dubuque  . 

Waupeton 

Spechls  Ferry 


Do. 
Do. 


Eaffle  Point  to  Bellevue , 

DuDuque  to  Bellevue 

Bellevue  to  Leclaire f  1. 89 

Do I      1.24 

Rock  Island  to  Burlington '     1.46 

Do I      1.42 

Burlington  to  Hannibal 1.39 

Do 1.86 

Hamburg  to  Missouri  River 

Stag  Island  to  Turner  Island 1 

Weitooint  Landing i 


.62 
.69 
.615 
.56 
.62 


10.56 
.86 
.58 
.52 
.68 
.58 


Westpolnt  Landing  to  Oralton. 
Wes^int  Landing  to  Alton. . . 

Dardenne  Island 

Qrafton 


:i: 


.66 
.68 
.60 


I 


.58 


I 


10.165 

.20 
.18 


.17* 

.17 

.1676 


.1775 


.17 
.176 


.17 
.19 


Note.— The  price  per  cubic  yard  of  rock  delivered  on  barges  varied  from  66  cents,  at  Spechts  Perry, 
to  74  cents,  at  Minneiska  to  Winona.    The  average  cost  of  rock  daring  the  season  was  64  cents. 

The  price  per  cubic  yard  of  fascines  varied  from  15.9  cents,  at  Winona  to  Gtenoa,  to  20  cents,  at  Prairie 
du  Chien  to  Dubuque.    The  average  cost  of  fascines  during  the  season  was  18  cents. 


United  States  improvement^  upper  Mississippi  River,  St.  Paul  to  Missouri  River  (Rock  Island 
Rapids  not  included),  1878-1904. 


[Including  some  desultory  work  done  prior  to  1878.] 

Total  length  of  dams  (1,222,826  feet) miles.. 

Total  length  of  shore  protections  (995,893  feet) do 

Dams: 

Total  rock cubic  yards. . 

Total  brush do 

Total  materi al do 

Average  per  linear  foot,  rock cubic  yards. . 

Average  per  linear  foot,  brush do 

per  linear  foot,  material do 


231.6 
188.6 


3,630,223.4 
5,310,742.3 

8,940,965.7 

2^ 
4.34 

7.31 


Shore  protections: 

Total  rock cubic  yards. .  1, 725, 685. 6 

Total  brush do....  1,549,524.9 

Total  material do....  3,275,210.5 

Average  per  linear  foot,  rock cubic  yards. .  1. 73 

Average  per  linear  foot,  brush do 1. 55 

Average  per  linear  foot,  material do 3.28 


Grand  total  of  material  used cubic  yards..  12,214,176.2 
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fSiel  itatemerUf  floating  planl,  season  of  1904. 


Difctriot. 


Coal. 


I  TbiM. 
St.  Paal  to  Winona.!  1,866 


Winona  to  WiMon- 
8in  River. 

Wisconsin  River  to 
Bellevne. 

Bock  Island  Rapids, 
Illinois  and  HiaB- 
Issippi  Canal;  har- 
bor below  Daven- 
port; dredging  at 
FoltonanaKeiths- 


Dee  Moines  Rapids 
Canal  and  bar  at 
Qoincy. 

Hannibal  to  Mis- 
souri River. 

Snag  boat 


774 
\    809 

1,877 

2,208 
1,080 
1,402 


Total 9,616     2.082,27,267,61 


Aver- 
age 
cost 
per 
ton. 


84.60 

8.65 
2.69 

2.02 

2.34 
1.88 
2.74 


Total 
coi^ 


Tow,  mileage,  and  average 
cost  lor  fuel. 


Days. 


Per 
day. 


86,147.00  . 

2,749.01 
2,388.69 

I 
4,914.14 

6,877.63 
1,906.82 
8,885.82 


145 
100 
127 
114 
106 
113 
109 
206 
196 
146 
69 
201 
187 
203 

88 
120 

117 


120.60 

5.85 

20.26 

14.26 

10.70 

15.89 

2.38 

8.95 

8.62 

8.84 

2.22 

1.99 

6.18 

4.31 

12.26 
22.86 

15.33 


Miles. 


7,160  80.42 


8,262 


5,281 
4,601 
6,435 
1,548 
7,437 
4,680 
4,867 
587 


Per 
mile. 


.18 


.81 
.24 
.28 
.17 
.11 
.15 
.10 
.18 


Name  of  boat. 


214      17.92 


Fury 

Ada 

Geysera 

Alert 

Elsie 

Vixen 

Louise 

Ruth 

Mac 

Emily 

Louise 

Ajaxft 

Vulcan* 

Dredge  103 

Hecla  and  Stella . 
do 


6,374  '    .28  I  Coal  Bluff. 
8,473      .45    Mackenzie 


a  Pump  dredge.  h  Dipper  dredge. 

Subeutence  statement,  season  of  1904- 


Hours 
day. 


12 
12 
16 
12 
12 
24 
12 
12 
12 
12 
12 
8 
8 
16 

14 
16 

24 
12 


District. 


Number 

of  days 

subsisted. 


at  Harriet 


StPaultoWl 
Island,  Island  86,  and  Island  49 

Winona  to  Wifloonaln  River 

Wisconflln  River  to  Bellevne,  including  survey 
Onttenbexg  channel 

Bock  Island  Rapids,  inclndlns^  dredging  and  re- 
vetment Illinois  and  MisslBnppi Canal-  harbor 
of  refnge  below  Davenport,  and  dredging  at 
PnltonandKeithsbnig 

Des  Moines  Rapids  Canal;  bar  at  Quincy;  sur- 
veys, etc 

Hannibal  to  Missouri  River 

Snagboat 


Total. 


10.787  I 
18,010  ; 

10,598 


15,434 

8,680 
7,345 
6,269 


77.123 


Cost. 


Average  per  day. 


Raw. 


83,297.51 
5,828.21 

2,909.99 


4,060.80 

2,288.82 
1,796.78 
2,642.85 


Cooked 

and 
served. 


Raw. 


•4,669.84 
7,298.12 

8,918.26 


6,421.17 

8,384.26 
2,628.10  ; 
8,362.85 


10.805 
.824 


.274 


.263 

.268 
.244 
.421 


22,818.96       81.S07.09  ,      .296 


Cooked 

and 
served. 


80.481 
.406 


.809 


.416 


.384 
.344 


.409 


rspobt  of  mr.  j.  d.  dushane,  assistant  enoinebr. 

United  States  Engineer  Office, 

Si,  Paul,  Minn.,  February  g,  1906. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mississippi  Biver  between  St.  Paul  and  Winona  (mile  116),  the  division 
in  my  local  cliai^,  for  the  calendar  year  1904: 

DREDGING  CHANNELS. 

The  work  of  dredging  was  carried  on  by  hired  labor  and  use  of  Government  plant. 
United  States  hydraulic  dredge  Geyser  was  employed,  having  been  brought  for  the 
purpose  from  Rock  Island,  111.,  by  towboat  Fury. 

At  Harriet  Idand  (mile  g). — Durine  the  high  water  of  the  preceding  year  a  bar 
formed  in  the  channel  opposite  the  foot  of  Harriet  Island  above  the  Wabasha  Strees 
Bridge.    In  order  to  preserve  the  position  of  the  channel,  with  respect  to  the  bridget 
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and  to  prevent  the  movement  of  the  bar  down  along  the  city  front  and  the  steam- 
boat landing,  it  became  necessary  to  dredge  a  cut  through  the  bar.  Work  was  begun 
May  10,  1904.  A  cut  1,400  feet  long  and  100  feet  wide  was  made.  The  material 
reij[ioved,  consisting  of  sand  and  small  gravel,  was  deposited  on  the  foot  of  Harriet 
Island.  Work  was  temporarily  suspended  June  18  in  order  to  move  the  dredge  to 
Minneiska.  The  large  quantity  of  mill  refuse  in  the  bar  made  the  dredging  difficult. 
Much  time  was  lost  on  account  of  repairs  to  machinery  and  moving  for  passing  boats 
and  rafts.  The  actual  running  time  of  the  dredge  was  382  hours.  The  quantity  of 
material  dredged  was  12,750  cubic  >;ard8.  The  dredge  is  equipjped  with  a  10-inch 
Joseph  Edwards  sand  pump;  the  suction  and  dischaige  pipes  are  12  inches  in  diameter. 
The  length  of  discharge  line  was  650  to  700  feet.  The  cost  of  the  work,  including 
$121.67  for  general  superintendence,  1319.54  plant  chaige,  and  the  cost  of  towing  firom 
Bock  Island,  1792.18,  was  $3,912.21. 

At  Island  49  {mile  100). — ^This  dredging  was  done  for  the  purpose  of  opening 
through  the  bar  a  new  channel  near  IsGma  49.  Dredge  Geyser  began  work  on  June 
20  ana  continued  to  July  30,  when  operations  were  temporarily  suspended  in  order 
to  move  the  dredge  to  the  bar  at  the  mouth  of  Beef  Slough.  Work  was  resumed  at 
Island  49  on  August  21  and  continued  to  October  22,  operations  for  the  season  then 
being  suspended.  Five  cuts  were  made,  varying  in  length  from  300  to  1,200  feet, 
each  100  feet  wide,  and  excavated  to  a  depth  of  10  to  12  ^t  below  the  low  water  of 
1864.  The  material,  consisting  of  sand,  with  much  mill  refuse  mixed  with  it,  was 
deposited  on  the  foot  of  Island  49  and  on  and  to  the  left  of  the  bar.  There  were 
removed  117,100  cubic  yards  of  sand. 

At  Island  36  {mile  87)  .—The  bar  between  Island  36  and  the  mouth  of  Beef  Slough 
threatened  to  become  troublesome.  Dredge  Geyser  was  moved  to  this  point  and 
worked  from  August  1  to  20,  cutting  a  temporary  channel  through  the  bar.  The  bar 
contained  much  bark  and  mill  refuse.  The  material  dredged,  19,000  cubic  yards  of 
sand,  was  deposited  on  and  below  Island  36. 

The  dredging  at  islands  36  and  49  cost  $8,904.64,  including  $283.89  for  general 
superintendence  and  $745. 12  for  plant  chaige.  The  actual  workmg  time  of  the  dredge 
was  1,355  hours.  A  total  of  136,100  cubic  yards  of  sand  were  dredged,  at  a  cost  of 
$0.0654  per  cubic  yard.    The  length  of  discharge  pipe  varied  from  350  to  500  feet. 

BUILDING  DAMS  AND  SHOBB  PROTECTIONS. 

/ 

The  building  of  dams  and  shore  protections  was  resumed  under  project  approved 
May  21,  1904,  and  an  allotment  of  $50,000  from  the  appropriation  of  April  &,  1904, 
the  work  being  carried  on  by  hired  labor  and  use  of  Government  plants  towboots 
Fury  and  Ada  doing  the  towing.  Materials  were  purchased  under  emei^ncy  con- 
tracts at  the  following  prices  per  cubic  yard,  delivered-on  United  States  buges:  Rip- 
rap rock,  68,  68.5,  69.5,  72.5,  and  74  cents;  fascmes,  16.6, 16.7,  and  17.8  cents. 

Operations  were  begun  in  the  vicinity  of  Minneiska  July  1.  The  channel  above 
Island  50  had  become  crooked  and  narrow,  causing  trouble  for  raft  navigation.  The 
only  practicable  remedy  was  to  make  a  new  channel  on  the  opposite  side  of  the  bar, 
near  Island  49.  The  provisional  project  for  this  stretch  (miles  97-100)  was  modified 
and  the  channel  limits  reduced  to  700  feet.  To  assist  in  forming  the  new  channel  at 
Island  49  dredging  was  carried  on  in  connection  with  dam  building.  To  accomplish 
the  change  of  channel  the  following  dams  were  built  from  the  left  bank  opposite 
Island  49:  Wing  Dams  44,  46,  47,  58,  and  59,  and  £11  Dam  45  (sheet  16a).  in  order 
to  deepen  the  water  on  the  crossing  above  Minneiska  and  to  hold  the  channel  in 
proper  position  dams  were  built  as  follows:  From  the  right  bank,  below  the  Zumbro 
Kiver,  Wing  Dams  47  and  48  (sheet  15)  and  Wing  Dam  61  (sheet  16);  above  Min- 
neiska, Wing  Dams  50,  51,  55,  and  56;  below  Minneiska,  Wing  Dams  48  and  49;  from 
the  left  bank,  opposite  Minneiska,  Closing  Dam  57  and  Wing  Dams  52,  53,  and  54, 
and  Wing  Dam  60  was  begun.  The  left  bank  above  Minneiska  was  protected  for  a 
length  of  5,100  feet  and  width  of  40  feet,  and  opposite  the  head  of  Island  49  for  a 
length  of  920  feet  and  width  of  45  feet;  110  feet  of  the  latter  crosses  a  drv  slough  at 
the  upper  end  and  is  20  feet  wide.  The  dams  are  built  to  a  height  of  4'feet  above 
low  water  of  1864.  Owing  to  the  rise  of  water  during  October  some  of  the  dams 
were  not  trimmed  to  grade.  The  shore  protections  are  carried  to  the  top  of  the 
banks,  5  to  8  feet  above  low  water,  the  banks  being  low  in  this  vicinity. 

Emergency  Wing  Dam  59  (sheet  14,  mile  87),  above  the  mouth  of  Beef  Slough, 
was  raised  to  3  feet  above  low  water. 

Wing  Dam  12  (sheet  7,  mile  29)  was  built  from  the  riarht  bank  at  the  Point  Doug- 
las ferry  landing.    This  dam  is  200  feet  long  and  4.5  feet  above  low  water.    This 

o  Sheet  numbers  are  those  of  general  maps,  survey  1878-79, 
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lenf^h  indudee  130  feet  built  in  former  years  by  the  ferryman  as  a  landing  during 
low  stages. 

Operations  for  the  season  were  disoontinued  October  22  and  the  fleet  moved  to 
Fountain  City  to  go  into  winter  quarters  in  the  bay. 

Further  details  are  given  in  the  following  list  of  works  and  financial  statements: 

List  of  works  conttriLcUd  and  repaired  and  of  maUrials  vsed  during  the  seagon  of  1904 
between  St.  Paul  and  Winona. 


Designation. 


Sheet  7  (mile  29):  Wing  Dam  12 

Sheet  14  (mile  87):  Emeigency  Wing  Dam  69,  raised . 
Sheet  15  (mUes  97-98): 

Wing  Dam  47 

Wing  Dam  48 

Shore  protection,  left  bank  abore  Mlnnelska 

Sheet  16  (mUes  98-100): 

Shore  protection,  left  bank  above  Mlnnelska 

Wing  Dam  44 

EH  Dam  45 

Wing  Dam  46 

Wing  Dam  47 

Wing  Dam  48 

Wing  Dam  49 

Wing  Dam  50 

Wing  Dam  51 

Wing  Dam  52 

Wing  Dam  53 

Wing  Dam  54 

Wing  Dam  55 

Wing  Dam  56 

CloflrngDam57 

Wing  Dam  58 

Wing  Dam  60 

Wing  Dam  60,  not  completed 

Wing  Dam  61 

Shore  protection  opposite  Mlnnelska 


Total. 


Length. 


200 


195 
260 
500 

4,600 
160 

1,220 
625 
640 
245 
425 
620 
570 
80 
150 
260 
260 
480 
75 
750 
700 
120 
285 
920 


Height 
above 
low  wa- 
ter, 1864. 


Feet. 
4.5 
8.0 

4.0 

4.0 

5to8 

5  to  8 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
2.5 
4.0 

5to7 


Rock. 


148.4 
158.7 

583.9 
609.4 
750.0 

6,788.9 

169.9 

1,245.5 

1,141.2 

1,546.7 

461.4 

728.4 

922.4 

1,309.8 

259.6 

845.7 

877.9 

680.6 

825.8 

249.9 

1,871.9 

2,266.9 

158.5 

609.5 

1,888.6 


25,484.5 


Fascines. 


Cub.yardi. 
820.9 


1,655.8 

2,547.0 

800.0 

7,246.1 

172.1 
2,480.4 
2,638.4 
4,909.6 
1,657.9 
2,095.6 
8,285.7 
8,866.8 

541.1 
1,095.5 

778.4 
1,904.7 
2,797.7 

380.1 
6,055.0 
8,962.5 

451.8 
2,849.9 
1,468.3 


55,844.8 


FtnancUjU  datementfor  work  of  buUding  dams  and  shore  protections  between  St.  Paid  and 
Wtnonafor  the  calendar  year  1904^ 

Amount  expended  in  the  field |46, 365. 61 

Add  for  general  superintendence  and  ofiBce  expenses 1, 619. 56 

Add  for  use  and  deterioration  of  plant 3,878.99 

Total 50,864.15 

Material  put  in  place: 

Rock cubic  yards..  25,434.5 

Fascines do 55,344.8 

Total do 80,779.3 

Average  cost  per  cubic  yard: 

On  barges $0,332 

For  towing .  081 

For  putting  in .  126 

For  local  superintendence  while  not  in  field .  022 

For  general  superintendence  and  oflSce  expenses .  020 

For  plant .048 

Average  cost  per  cubic  yard,  in  place .  629 
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The  construction  of  11  barges  at  St.  Paul,  under  emergency  contract  with  Greoi^ 
Hagen,  dated  July  31,  1903,  was  completed  February  25,  1904.  All  materials  were 
furnished  by  the  Government.  The  lumber  used  was  Washington  fir.  During  May, 
5  of  the  barges  were  delivered  by  U.  S.  towboat  Fury  at  Fountain  City,  Wis.,  and  6 
at  Porta^,  Mo. 

Thirty -seven  buoys  were  placed  during  June  to  mark  the  ends  of  dams  near  the 
channel. 

Surveys  were  made  during  the  season  at  Harriet  Island  (miles  1-2) ;  below  Broad- 
way, St.  Paul  (mile  3);  at  Dayton's  Bluff  (mile  4);  below  Nininger  (miles  24-25); 
Island  36  (mile  87);  at  Alma  (miles  85-89);  at  Minneiska( miles  97-101);  at  Fountain 
City  (miles  106-109).  The  ^uge  at  Red  Wing  (mile  50),  having  been  disturbed  by 
work  in  progress  for  making  a  new  levee,  was  reset  temporarily. 

During  the  coming  season  work  in  the  vicinity  of  Minneiska  and  above  Fountain 
City  should  be  completed.  W^ork  in  the  vicinitv  of  Beef  Slough  will  probably  be 
necessary.  A  closing  dam  should  be  built  back  of  Island  47.  Shore  protections 
should  be  built  below  Alma  and  above  the  mouth  of  Zumbro  River.  The  shore 
protection  of  Argo  Bend  should  be  repaired,  and  the  dams  opposite  should  be  repaired 
and  extended. 

Very  respectfully,  your  obedient  servant, 

J.  D.  DcShane, 
AtnstarU  Engineer, 

Maj.  Jas.  L.  Lusk, 

Corps  of  Engineers. 


report  op  mr.  w.  a.  thompson,  assiotant  engineer. 

United  States  Engineer  Office, 

La  Crosse  J  Wis.,  January  SI  ^  1906, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  in  the  division  in  my  local  chai^ge  for  the  calendar  year 
ending  December  31,  1904: 

WINONA  TO   WISCONSIN   RIVER. 

The  improvement  of  this  portion  of  the  river,  by  the  construction  of  rock  and 
fascine  dams  and  shore  protections,  was  carried  on  by  hired  labor  and  use  of  Gov- 
ernment plant,  U^wboats  Alert  and  EMe  doing  the  towing.  The  rock  used  was  lime 
rock,  quarried  and  loaded  on  United  States  barges  by  hired  labor  and  use  of  Govern- 
ment plant.  The  fascines  were  purchased  in  open  market,  under  emeroency  con- 
tracts, at  15.9,  16,  16J,  16.9,  and  19  cents  per  cubic  yard  on  United  States  oai^ges. 

Necessary  repairs  having  been  made,  tne  greater  part  of  the  fleet  was  pliu^  in 
commission  June  17,  the  remainder  being  placed  in  commission  July  5,  1904. 
Regular  construction  work  was  commenced  June  17,  1904. 

The  Government  quarry  at  Lamoille,  Minn.,  was  operated  by  a  single  crew  on  an 
eight-hour  basis,  whereas,  for  economical  working,  were  funds  sufficient,  it  should 
run  at  least  sixteen  hours  a  day. 

Between  June  17  and  October  21,  improvements  and  repairs  were  made  in  the 
vicinity  of  Lamoille,  Dresbach,  and  Cottage  islands,  below  La  Crosse,  below  Genoa, 
and  in  the  vicinity  of  Bad  Axe  Bend. 

Vicinity  of  IxnnoiUe. — Shore  protection  opposite  Island  78  (mile  125),  on  which 
work  was  suspended  during  the  high  water  of  1903,  was  completed. 

Vicinity  of  Dresbach  and  Cottage  islands. — ^The  projects  of  1902  and  1903,  for  the 
permanent  improvement  of  this  part  of  the  river,  were  completed  arid  extended. 

During  the  season,  in  mile  136,  Win^  Dam  41,  from  the  Wisconsin  shore,  500  feet 
below  Island  94,  was  completed;  entire  length,  630  feet.  Wing  Dams  49  and  51, 
from  the  Minnesota  shore,  and  Wing  Dam  50,  from  near  the  foot  of  Island  94,  were 
repaired. 

In  mile  137,  Wing  Dam  72,  a  wing  extending  from  the  upper  end  of  Trailer  Dam 
57,  from  the  head  of  Dresbach  Island,  and  Wing  Dam  73,  from  the  Wisconsin  shore, 
were  built;  total  length,  1,040  feet.  Wing  Dam  39,  from  the  Wisconsin  shore,  and 
Wing  Dam  53,  which  on  account  of  its  exposed  position  to  ice  needed  heavy  rock- 
ing, were  repaired. 

In  mile  138,  Wing  Dams  56  and  70,  from  the  Wisconsin  shore,  opposite  the  middle 
of  Dresbach  Island,  commenced  in  1903-  were  completed;  total  length,  635  feet 
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These  datns  were  built  in  exceptionally  deep  and  swift  water,  and  mats  were  sunk 
in  place  with  great  difficulty.  Shore  protection  on  Wisconsin  shore,  opposite  head 
of  Dresbach  Island,  commenced  in  1902  and  continued  in  1903,  was  completed, 
together  with  shore  protection  on  channel  side  of  Dresbach  Island,  commenced  in 
IsiOS;  total  length,  4,150  feet.  Wing  Dam  55,  from  the  Wisconsin  shore,  was  raised 
and  re}>aired,  particularly  at  the  end  where  the  current  bad  undermined  it 

In  mile  139,  Wing  Dam  74,  from  the  foot  of  Dresbach  Island,  and  Wing  Dam  75, 
from  the  Wisconsin  shore  opposite  the  foot  of  Island  97,  wq^  built;  total  length, 
490  feet.  Shore  protection  opposite  foot  of  Dresbach  Island,  commenced  in  1903, 
was  completed;  length,  1,500  feet.  Wing  Dams  36  and  40,  from  the  Wisconsin  shore, 
and  Wing  Dam  65,  from  the  foot  of  Dresbach  Island,  were  repaired. 

In  mile  140,  shore  protection  on  Cottage  Island  was  built;  length,  730  feet  This 
revetment  protects  the  head  of  the  island,  which  was  cutting  away.  W^ing  Dams  38 
and  39,  from  the  Wisconsin  shore,  were  partly  repaired.  These  dams  are  to  be  raised 
and  extended  to  the  proposed  channel  Ime. 

In  mile  141,  the  extension  of  shore  protection  on  Island  98  was  commenced,  1,610 
feet  of  mat  was  laid,  and  the  bank  partially  rocked;  not  completed.  This  shore  pro- 
tection extends  from  inside  the  island,  joining  shore  protection  of  Closing  Dam  17, 
around  the  head  and  down  the  channel  side,  where  the  bank  was  cutting  fast.  Clos- 
ing Dam  17  was  repaired  and  raised,  but  not  completed,  as  the  hij^h  stage  of  water 
caused  such  a  current  over  the  dam  as  to  render  building  operations  at  that  stage 
verv  expensive. 

Bdmo  La  Oowf.— Shore  protection  on  Island  112  was  repaired.  These  repairs 
were  slight,  but  were  necessary  to  protect  the  roadway  from  La  Crosse  over  the  nigh 
Closing  l)am  46  and  down  the  island. 

Below  Gettoa.— in  mile  164  Closing  Dam  21  was  built  back  of  Island  126,  900  feet 
below  Closing  Dam  1;  length,  410  feet.  Shore  protection  on  Island  126,  on  liie 
inside  of  the  island  from  the  dam  to  the  present  head  of  the  island,  was  built;  length, 
300  feet  It  was  thought  better,  both  on  account  of  first  cost  of  construction  and 
permanence  of  work,  to  put  in  this  dam  and  shore  protection  in  preference  to  repair- 
me  the  laige  break  in  the  shore  protection  and  banx  near  the  h€»d  of  Island  126. 

VicinUy  of  Bad  Axe  Bend. — In  mile  167  Closing  Dam  20  was  built  across  a  small 
break  on  the  inside  of  the  island;  length,  140  feet.  Closing  Dam  11,  built  in  1893 
across  the  head  of  Lost  Channel,  was  raised.  In  mile  168  Closing  Dam  10,  built 
in  1893,  was  raised. 

Operations  were  suspended  October  21,  and  the  fleet  placed  in  winter  quarters  in 
Fountain  City  Bay  and  Black  River,  at  La  Crosse,  Wis. 

Further  details  as  to  length  and  height  of  each  dam  and  shore  protection  and 
amounts  of  materials  used  are  given  in  the  following  table: 

List  of  works  constructed  and  repairedy  and  of  materials  used,  during  the  season  of  1904y 

Winona  to  Wisconsin  Eiver. 


DedKnatloD. 


Sheet  19  (mile  125):  Shore  protection  opposite  Island  78, 

hegon  in  1908,  extended 

Sheet  20  (miles  186-189): 

Wing  Dam  41,  extended  and  completed 

Wing  Dam  50,  repaired 

Wing  Dam  r»i,  repaired 

Wing  Dam  49,  repaired 

Wing  Dam  72 

Wing  Dam  73 

Wing  Dam  89,  repaired 

Wing  Dam  53,  repaired 

Wing  Dam  56,  extended  and  completed 

Wing  Dam  70,  extended  and  completed 

Shore  protection  opposite  Dresbach  Island,  com- 
pleted  , 

Wing  Dam  55,  repaired 

Shore  protection  Dresbach  Island,  completed 

Shore  protection  opposite  foot  of  Dresbach  Island, 
completed 

Wing  Dam  66,  repaired 

Wing  Dam  74 , 

Wing  Dam  75 , 


Length. 


Feet. 
240 
480 


380 
710 


160 
225 


800 
190 


Height 
above 

low 
water, 

1864. 


Feet. 

6.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

11.0 
4.0 
10.0 

11.0 
4.0 
4.0 
4.0 


Rock. 


Cub.  yds. 

977.5 

101.6 

581.1 

687.9 

695.8 

997.4 

905.6 

94. 9 

2,17l!6  i 

2,585.4 

1,888.5 
668.2 
682.8 

186.8 

185.9 

1,178.6 

536.1 


Fascines. 


Cub.yd». 
2,088.1 
2,629.9 


1,878.6 
2,468.5 
1,426.8 
8,426.8 
2,170.7 
593.9 
4,270.2 
5,668.9 

452.7 
1,058.0 


888.5 
8,256.5 
1,261.1 
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List  of  works  constructed  and  repaired^  and  of  maieriaUt  used,  during  the  season  of  1904, 
Wvnona  to  Wiscfmsin  River — Continued. 


Designation. 


Length. 


Height 
above 

low 
water, 

1864. 


Rock. 


FaBclnes. 


Sheet  21  (miles  13»-141): 

Wing  Dam  40,  repaired 

Wing  Dam  36.  repaired 

Shore  protection ,  Ck)ttage  Island , 

Wing  t>am  88,  repaired  (unfinished) 

Wing  Dam  89,  repaired  (unfinished) 

Shore  protection  Island  96,  extended  (unfinished) . .. 

Closing  Dam  17,  repaired  (unfinished) 

Seeet  22  (mile  148):  Shore  protection  Island  112,  repaired 
Sheet  24  (miles  164-168): 

Closing  Dam  21 

Shore  protection  inside  Island  126 

Closing  Dam  11,  repaired 

Closing  Dam  20 

Closing  Dam  10,  repaired 


FM. 


780 
"i,"6i6" 


410 
800 


140 


Totol. 


4.0 
4.0 
7.5 
4.0 
4.0 
10.0 
4.0 
8.0 

4.0 
7.0 
4.0 
4.0 
4.0 


Oub.yds. 

&8.8 

1,067.3 

849.8 

941.1 

750.9 

1,796.2 

1,876.6 

898.8 

1,690.1 
495.4 
890.2 
99.6 
999.4 


Cub.  yds. 
2,580.4 
8,527.8 
1,126.5 
8,472.1 
2,177.5 
3,126.0 
8,956.6 
268.9 

5,705.8 
754.2 

1,699.1 
823.9 

2,991.6 


27,260.2 


64,992.6 


Financial  statement  for  work  between  Winona  and  Wisconsin  River  ^  performed  by  hired 
labor,  during  season  of  1904- 

Amount  expended  in  field  daring  calendar  year  1904  (from  distribution 

Bheets) $51,763.76 

Add  quota  of  general  superintendence  and  office  expenses 1, 847. 97 

Add  for  use  and  deterioration  of  plant,  quarrjr |2, 397. 05 

Add  for  use  and  deterioration  of  plant,  buildmg  dams,  etc 5, 020. 11 

7,417.16 

Total 61,028.89 

Materials  put  in  works:  • 

Rock cubic  yards.-      27,280.2 

Fascines do 64,992.6 

Total : do....      92,252.8 

Average  cost  per  cubic  yard: 

On  barges 10.322 

For  towing .102 

For  putting  in  place .147 

For  eeneral  superintendence  and  office  expenses .020 

For  local  office  expenses 5. .017 

For  plant .054 

Average  cost  per  cubic  yard  in  place .662 

Quarrying  rock  at  LamoHle^  Minn,  {mile  1B6), — Work  was  performed  by  hired 
labor  and  use  of  Government  plant,  the  cable  hoist  being  employed  in  transporting 
rock  from  the  quarry  on  the  top  of  the  bluff,  500  feet  above  water  surface,  to  harges. 
Rand  and  Ingersoll-Sarj|;ent  steam  drills  were  used  for  drilling.  Operations  were 
commenced  June  14,  with  a  single  crew,  working  eight  hours  per  day,  and  con- 
tinued until  October  20,  1904,  the  close  of  the  season. 

Financial  statement  for  work  of  quarrying  rock  at  Lamoille^  Minn.j  performed  by  fared 
labor  J  during  season  of  1904- 

Amount  expended  during  calendar  year  1904  (from  distribution  sheets).  $14, 807. 65 

Add  quota  of  general  superintendence  and  office  expenses 528. 63 

Add  for  use  and  deterioration  of  plant 2,397.05 

Total 17,733.33 
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Total  cubic  yards  rock  quarried  and  loaded  on  United  States  bai^ges  dur- 
ing aeaaon  1904  i 127,260.2 

Average  cost  per  cubic  yani: 

On  barges $0,543 

For  general  superintendence  and  office  expenses 019 

For  plant .• 088 

Average  cost  per  cubic  yard  on  barges •. 650 

SURVEYS. 

In  July  a  series  of  soundings  were  made  in  Bad  Axe  Bend  and  vicinity  (miles 
167-168)  and  in  the  vicinity  of  Island  126  (mile  164). 

August  20-23  a  sounding  survey  was  made  from  Dakota  to  River  Junction  (miles 
135-142).    Notes  were  plotted  and  proposed  channel  lines  drawn  in. 

November  16-26  detached  surveys  were  made  between  Winona  and  Brownsville. 
Sounding  lines  were  located  by  measurement  from  established  points,  dams,  etc., 
and  as  a  rule  were  300  feet  apart,  sounding  being  taken  every  15  se4x>nds.  Changes 
in  topography  since  the  last  survey  were  indicate<i,  and  the  condition  of  bank  and 
dams  noted.  These  surveys  covered  the  following  territory:  From  the  upper  bridge 
at  Winona  (mile  116)  to  a  point  one-half  mile  below  the  lower  bridge  (mile  119): 
from  the  foot  of  Blacksmith  Island  (mile  123)  to  I^moille  (mile  126);  from  Islana 
84  (mile  129)  to  Queens  Bluff  (mile  132) ;  from  a  little  above  Dakota  (mile  135)  to 
the  foot  of  Broken  Arrow  Island  (mile  147);  and  from  Island  115  (mile  152)  to  a 
point  1  mile  below  Brownsville  (mile  155).  Number  of  miles  surveyed,  24.  The 
notes  are  being  plotted. 

PLANT  HfePAIRS  AT  FOUNTAIN  CITY. 

Plant  repairs  were  carried  on  at  Fountain  City  boat  yard  by  hired  labor  and  use 
of  Government  plant  from  Januar^r  1  to  November  21,  1904.  During  this  period 
repairs  to  plant  belonging  to  the  division  St.  Paul  to  Winona  were  made  in  addition 
to  the  repairs  made  to  the  plant  used  in  this  division.  During  the  season  repairs 
were  made  to  U.  S.  towboats  Alerts  Fury,  and  Elsie^  launch  Myra,  4  Quarter  boats, 
1  building  boat,  2  grasshoppers,  14  baiges,  1  coal  flat,  and  1  ponton.  The  construc- 
tion of  a  new  hull  for  towboat  Ada  was  completed,  and  1  new  Duilding  boat,  3  baiges, 
and  a  store  boat  were  built. 

Mr.  J.  F.  McDonough,  clerk,  and  Mr.  H.  T.  Eastman,  inspector,  deserve  credit  for 
the  able  and  efficient  manner  in  which  they  have  assisted  me  in  this  work. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Thompson, 
AssiMtarU  Engineer, 
Maj.  J  AS.  L.  LusK, 

CorpB  of  Engineerg. 


RBPORT  of   MR.  B.  EDWARDS,  ASSISTANT   ENGINEER. 

United  States  Engineer  Oppice, 
Rock  hland,  lU.,  January  IS^  1906, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  between  the  Wisconsin  River  and  Bellevue,  the  division  in 
my  local  charge,  for  the  calendar  year  ending  December  31,  1904: 

BUILDING   DAMS  AND  SHORE  PROTECTIONS. 

Construction  work  was  carried  on  by  hired  labor  and  use  of  Government  plant, 
towboat  Vixen  and  launch  Louise  doing  the  towing.  Material  was  purchased  in  open 
market  in  accordance  with  existing  regulations,  and  was  fumishea  on  United  States 
bai;^  at  the  following  prices:  Rock,  55, 59,  59},  61 },  62,  and  65  cents  per  cubic  yard; 
fascines,  16},  161,  17,  17},  17.9,  18,  and  20  cents  per  cubic  yard.  Operations  were 
b^iin  July  5  and  closed  for  the  season  Novembr  9,  when  the  fleet  was  laid  up  in 
DuDuque  Ice  Harbor. 

Work  consisted  of  building  6,860  linear  feet  of  dams  and  5,615  linear  feet  of  shore 
protection  and  in  repairing  two  closing  dams. 
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■» 
Further  details  are  gixen  in  the  following  table  and  financial  statement: 

^ired,  and  of  materials  u 
Viscormn  River  to  BeUevue. 


LiM  of  works  con^nicted  and  repaired,  and  of  materials  used  during  the  season  of  i^B4, 


Decflgrnation. 


Sheet  84  (mUes  245-247) : 

Closinff  Dam  2,  repifdred 

Wing  Dam  8,  repaired 

Wing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Wing  Dam  9 

Wing  Dam  10 

Shore  protection  Hurricane  Island  (upper) ,  extended. 

Shore  protection  Hurricane  Island  ( lower) ,  extended . 

Shore  protection  Hurricane  Island  (lower),  repaired. 
Sheet  86  (miles  252-256): 

Closing  Dam  1,  repaired 

Wing  Dam  6,  repiured 

Closing  Dam  17 

Wing  Dam  18 

Wing  Dam  19 

Closing  Dam  20 

Shore  protection  head  Island  214 

Shore  protection  Iowa  shore  below  Parsons  bar 

Sheet  86  (mile  256):  Closing  Dam  7 


Length. 


610 

470 

520 

620 

250 

1,100 

1,285 

70 


600 
1,860 

760 
1,490 

980 
2,800 

400 


Total. 


-I- 


Helght 
above 

low 
water, 

1864. 


Feet. 
6 
4 
4 

4 
4 

4 
4 
10 
10 


Rock. 


Cubic  yds. 

2,847.0 

2,020.1 

874.1 

926.4 

729.8 

770.6 

477.1 

1,965.6 

1,922.5 

99.4 

672.9 
1,802.1 
2,788.9 
2,296.8 
1,480.8 
5,251.6 
1,846.6 
2,770.0 
2,238.7 


81,680.5 


Cubic  yds. 

8,209.2 

2,782.0 

-  1,610.9 

1,922.1 

1,424.3 

1,467.9 

612.9 

2,07S.5 

2,532.8 

65.8 


960.9 
8,829.8 
4.888.6 
8,147.6 
10,664.8 
1,609.4 
4,580.1 
3,879.5 


60,874.4 


Financial  statement  for  work  of  building  dams  and  shore  protections  between  Wisconsin 

Itiver  ana  BeUevue  in  1904. 

Amount  expended  in  field  during  calendar  year $52, 464. 99 

General  superintendence  and  office 1,875.05 

Plant  charge 4,829.33 

59, 169. 37 

Material  put  in  works: 

Rock cubic  yards..      31,630.5 

Fascines do 50,874.4 

Total do....      82,504.9 

Average  cost  per  cubic  yard: 

On  barges 10.351 

For  towing .094 

For  putting  in  place .163 

For  local  superintendence  and  office  expenses .  029 

For  general  superintendence  and  office  expenses .022 

For  plant .058 

Total .717 

nVBUQUB  ICB  HARBOR. 

The  driving  of  mooring  piles  in  Dubuque  Harbor,  begun  in  November,  1903,  and 
discontinued  a  few  days  later  on  account  of  ice,  was  resumed  April  7, 1904,  and  com- 
pleted April  14.  Forty-three  piles  were  driven,  in  clusters  of  three,  one  row  on  the 
north  and  one  on  the  south  side,  making  a  total  of  73,  at  a  cost  of  $857.  They 
have  proven  a  great  help  to  Government  fleet  and  private  craft  wintering  in  the 
harbor. 

December  7  and  8  a  survey  was  made  of  the  harbor  to  determine  how  much  the 
harbor  had  filled  up  by  sediment  since  the  dredging  in  1893*  The  map  and  estimates 
for  dredging  have  been  submitted  to  you. 
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REPAIRS  TO   PLANT. 

BeiMirB  to  fleet  in  Dubuque  Harbor  were  commenoed  February  10  and  completed 
June  2ly  1904.  Extensive  repairs  were  made  to  office  boat  No,  69,  quarter  boat  ^6, 
11,  \mrmoB  Nos.  4,  7,  W,  144, 170, 171, 176, 177,  and  186,  and  slight  repairs  to  towboirfi 
l^en,  umnch  Limiae,  quarter  boat  No.  118,  grasshopper  No.  112,  coal  barge  No,  6S, 
and  bttges  No9,  98,  99,  145,  IBS,  161,  162,  and  17 4> 

SUBVBT  YIGINrrV  OP  QUTTBNBERO  AND  QLENHAVJEN. 

The  survey  ordered  by  the  Board  of  Engineers  appointed  to  investigate  the  river 
in  the  above-named  vicinity  was  begun  August  9  and  completed  September  7.  The 
survey  covers  miles  223  to  237,  including  Guttenbers  channel,  Cassville  Sloush,  and 
Ferry  Slough,  and  was  made  in  the  usual  manner.  The  map  was  plotted  in  the  field 
and  forwaraed  to  your  office. 

An  examination  in  the  vicinity  of  Clayton  was  also  made. 

The  total  number  of  miles  surveyed  was  26,  at  a  cost  of  11,395.25,  or  $50.20  per 
mile. 

I  was  ably  assisted  by  Mr.  H.  R.  Howes,  surveyor,  on  the  above  work. 

IN  GENERAL. 

The  stage  was  favorable  throughout  the  season  for  navigation,  and  even  at  the  low 
stage  of  3.3  feet  little  inconvenience  was  experienced,  except  at  Hurricane  Island 
Tmile  245)  and  Parsons  bar  (mUe  254).  Both  of  these  places  should  be  in  fair  con- 
dition by  next  season. 

I  was  ably  assisted  by  Mr.  E.  F.  linderman,  overseer,  on  whom  much  of  the  field 
work  devolved  during  mv  absence  on  other  duties.    Mr.  Jos.  B.  Drechsler,  time- 
keei)er,  also  deserves  much  credit  for  tidthful  work. 
Very  respectfully,  your  obedient  servant, 

S.  EnwAJtDS, 

AuMiaid  BnqvMer, 
Ma].  Jas.  L.  Lubk, 

Cbrp«  of  Engineers, 


BaPOBT  OF  MB.  J.  C.  m'kLHSRNS,  ASBIBTANT  ENGINBBB. 

UNirED  8TATB9  ENGINEER  OFFICE, 

Rock  Island,  m.,  February  4,  190B. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  MissisBippi  River  in  the  division  in  my  local  chaige  for  the  calendar  year 
ending  December  31, 1904: 

BBLLBVX7B  TO  LBCLAIBX. 

Work  in  this  section  was  carried  on  under  two  contracts. 

Ocmiract  of  i«W.— Under  project  approved  August  4, 1903,  and  allotment  of  $35,000, 
a  contract^  dated  July  6, 1903,  was  entered  into  with  Fetter  &  Crosby  for  the  con- 
struction of  dams  and  shore  protections  of  rock  and  fascines,  at  56  cents  per  cubic 
yard  for  fascines  and  11.39  per  cubic  yard  for  rock  in  place. 

Work  was  b^;nn  on  May  13,  1904,  and  the  contract  was  finished  on  August  4, 1904. 
Operations  were  confined  to  the  section  of  river  between  the  foot  of  Elk  River  Slough 
and  Island  286.  Through  this  reach,  which  for  the  greater  part  was  very  wide,  shoal, 
and  flat,  a  crooked  channns  channel,  with  two  or  more  troublesome  crossings,  ran 
for  many  years  past,  and  during  medium  and  low  stages  gave  great  annoyance  to 
navipiators. 

VZmUy  of  Idand  28S  {mUes  $18-819)  .—Opposite  foot  of  this  island  the  head  and 
shoulder  of  a  hi^h  willow  bar  was  revetted  430  feet,  but  not  finished,  and  old  Closins 
Dam  11,  begun  m  1896,  was  raised  to  4  feet  above  low  water  for  a  distance  of  1,140 
feet,  and  its  shore  protections  were  repaired. 

Vwinity  of  Island  288  {miles  820^21  ).-s-Old  closinff  dams  13  and  14  were  raised  to 
4  feet  above  low  water  for  a  distance  of  700  and  500 leet,  respectively  (the  latter  dam 
Irving  been  extended  upstream  135  feet),  and  repairs  were  made  to  their  shore  pro- 
tections. Closing  dams  16  and  15  were  built,  the  former  between  the  first  and  second 
small  islands  below  Island  283,  and  the  latter  one  between  the  fourth  small  island 
below  Island  283  and  the  left  bank.  Just  below  this  point  were  built  wing  dams 
19  and  20  from  same  shore. 
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VieinUy  of  Island  286  (miles  Sgl'^gf),—Kjlomng  Dam  17  was  built  between  thia 
island  and  Island  286,  and  Closing  Dam  18  between  it  and  the  right  bank.  Frcnn 
Island  286  wing  dams  21  and  22  were  bnilt,  but  the  latter  dam  was  not  completed. 

Revetment  was  commenced  on  shoulder  of  small  island  opposite  Island  285,  bat 
was  not  finished. 

Mr.  R.  Monroe,  junior  engineer,  acted  as  inspector  on  the  work,  and  deserves 
much  credit  for  intelligent  and  faithful  performance  of  service. 

List  of  works  comtructed  and  repaired  and  ofmateriais  uied  durmo  the  aeaton  of  1904, 
under  contract  with  Fstter  &  Crosby ^  between  BeUeme  and  Ledaire. 


Deflignation. 


Sheet  48  (miles  818-322}  : 

Clofdng  Dam  11,  raised 

Closiiig  Dam  18,  repaired 

CloaiDgDam  14,  repaired 

Closing  Dam  16 

Closliig  Dam  16 

Closing  Dam  17 

Closing  Dam  18 

Wing  Dam  19 

Wing  Dam  20 

Wing  Dam  21 

Wing  Dam  22  (unfinished) 

Shore  protection  on  head  of  wlliow  har,  opposite  foot 
of  Island  282 

Shore  protection  on  head  of  fourth  island,  below  Is- 
land 288 


Total. 


Length. 


jRjrf. 


640 
460 
500 
460 
896 
370 
425 
460 

480 

460 


Height 
above 

low 
water, 

1864. 


4 
4 
4 
4 
4 
4  and  10 
4 
4  and  6 
4 
4 
1 

8 

8 


Rock. 


Cub.  yds. 

1,510.6 

66S.1 

577.4 

2,068.9 

1,988.2 

795.5 

1,888.9 

1,290.2 

782.4 

985.8 

872.0 

580.9 

689.7 


18,988.6 


Ftodnee. 


Cub, 


^.yds. 

1,962.6 

840.6 

275.8 

4,107.6 

4,820.4 

884.0 

2.806.1 

2,780.5 

1,725.6 

2,517.7 

1,969.5 

544.9 

465.5 


24,240.2 


Financial  sUUement  for  work  between  BeUevue  and  Ledaire^  performed  under  contract 
with  Fetter  &  Orosby  during  season  of  1904, 

Amonnt  paid  contractor $32,9^.23 

Add  cost  of  local  inspection 1, 125. 1 2 

Add  quota  of  general  superintendence  and  office  expenses 1, 216. 70 

Add  plant  charges 60.53 

Total 35,384.58 

Material  put  in  works: 

Rock cubic  yards..  13,033.6 

Fascines do 24,240.2 

Total do....  38,173.8 

Average  cost  per  cubic  yard  in  place $0,926 

Average  cost  per  cubic  yard  for  inspection .  029 

Contract  of  1904. — Under  project  approved  May  21,  1904,  and  allotment  of  $36,000, 
a  contract,  dated  August  15, 1904,  was  entered  into  with  A.  B.  Teasdale  for  the  con- 
struction and  repair  of  dams  and  shore  protections  of  rock  and  fascines,  at  35  cents 
per  cublic  yard  for  fascines  and  $1.24  per  cubic  yard  for  rock  in  place. 

Work  was  commenced  on  September  12,  1904,  and  closed  for  the  season  on  Novem- 
ber 5,  1904,  but  lack  of  a  suitable  fleet,  scarcity  of  outfit  and  barses,  and  high  water 
toward  the  close,  greatly  delayed  progress  and  was  the  cause  of  the  poor  showing 
made.  Operations  earned  on  were  for  the  further  betterment  of  the  crooked  channel 
through  the  wide,  shoal,  and  flat  stretch  of  river  between  the  foot  of  Elk  Slough  and 
Island  286. 

Vicinity  of  Island  289  (miles  318-319). — From  shoulder  of  high  willow  bar  opposite 
foot  of  this  island  revetment  was  carried  downstream  and  finished. 

Vidniiy  of  Island  £83  (mile  ^;^t?).— Revetment  was  commenced  at  the  head  of  second 
island  below  Island  283,  but  was  not  completed. 

Mr.  R.  Monroe,  junior  engineer,  served  as  inspector,  and  performed  his  duties 
very  satisfactoiily. 
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LmA  of  works  (xmstnActed  and  repaired  and  of  materials  used  during  ike  season  of  1904, 
under  contract  with  A,  B.  Teasdale,  between  Bettevw  and  Ledaire, 


Designation. 

Length. 

Height 
above 

low 
water, 

1864. 

Rock. 

Fucines. 

Sheet  43  (miles  818-821) : 

Shore  protection  on  willow  bar  opposite  foot  of  la- 
land  282  extended 

625 

90 

Feel. 

8 

9 

• 

Cub.ydt. 

667 
128 

Cub.vda. 
988.8 

21&8 

Total 

796 

1, 147. 1 

Mnancial  statement  for  work  between  BeUevue  and  Ledaire,  performed  under  contra^ 
vrith  A.  B.  Teasdale  during  season  of  1904- 

Amonnt  paid  contractor $1, 248. 56 

Add  retained  percentage  on  contract 138.73 

Add  coHt  of  local  inspection 840. 98 

Add  quota  of  general  superintendence  and  office  expenses 79. 56 

Add  plant  charges 8. 75 

Total 2,316.57 

Material  pat  in  works: 

Rock cubic  yards. .  796. 0 

Fascines do 1,147.1 

Total.  1,942.1 

Average  cost  per  cubic  yard  in  i>lace $1,193 

Average  cost  per  cubic  yard  for  inspection .433 

IMPROVING  ROCK  ISLAND  RAPIDS. 

The  section  of  river  comprising  the  Rock  Island  Rapids  extends  from  mile  348  to 
mile  364  below  St  Paul. 

The  portion  of  the  fleet  required  for  eariy  active  service  was  put  in  desirable  con- 
dition first  and  the  remainder  as  soon  afterwards  as  practicable.  The  work  of  drill- 
ing, blasting,  dredging,  etc.,  was  begun  by  drill  boat  No,  lOS  on  April  21, 1904,  followed 
soon  afterwards  by  (uedge  Ajax,  and  much  later  on  by  drill  boat  No,  6  and  derrick 
baige  No,  UtO. 

Danw.— Wing  Dam  3  (sheet  47),  abreast  of  Campbells  chain,  was  raised,  widened, 
and  repaired  from  the  shore  end  out  for  a  distance  of  600  feet;  width  on  top,  12  feet, 
and  height  3^  feet  above  low  water.  Wing  Dam  6},  abreast  of  Oampbells  chain, 
was  repaired,  widened,  and  raised  its  entire  length,  700  feet,  to  a  width  of  8  feet  and 
a  height  of  3}  feet  above  low  water.  Rock  used  for  the  purpose  was  the  spoil 
obtained  by  dredge  Ajax  from  channel  at  various  points  on  the  rapids. 

Guide  pt«r«.— Some  of  the  guide  piers,  having  been  injured  by  the  action  of  ice 
goives  and  floods,  had  their  foundations  repured  and  strengthened.  Nos.  3, 6,  7, 12. 
and  24  received  necessary  attention,  and  their  upper  ends  and  sides  were  reenforoed 
with  riprap  rock  furnished  by  dredging. 

Rock  ea^caootion.— One  steam-drill  boat  only  was  employed  in  regular  blasting  oper- 
ations. Drill  boat  No.  JOS,  with  double  crew,  resuming  where  work  was  stopped  in 
the  fall  of  1903,  continued  operations  from  April  21  to  June  16, 1904,  on  the  long  and 
high  left  shoulder  of  lower  chain;  from  June  17  to  October  14  it  disrupted  the  high 
rock  patches  (three  of  them  quite  lar^e)  in  the  right  side  of  Smiths  chain,  with  the 
exception  of  6  days  spent  in  reblasting  at  lower  chain.  Between  October  14  wid 
November  9  the  drill  boat  blasted  the  small  projecting  shoulder  of  Sycamore  chain, 
the  high  shoulder  at  left  side  of  Cottonwood  chain,  and  the  rough  rock  shoulder  at 
the  foot  of  Moline  chain.  The  areas  worked  over  were  33,000,  49,694,  3,431,  900, 
and  3,000  souare  feet,  respectively,  and  the  depth  of  drilling  ranged  from  3.1  to  6.5 
feet.  Very  hard  rock,  covered  deeply  in  places  with  gravel  and  sand  and  occasionallv 
containing  pockets  of  fire  clay,  was  encountered  in  most  of  the  localities  znentionea. 
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Considerable  reblastii^  was  done,  and  many  high  solid  rock  points  were  foond  by 
sweeping  over  the  river  bottom  and  handled  in  the  usual  way. 

The  drill  boat  was  laid  up  for  the  winter  on  November  9,  1904. 

Drill  boat  No.  6,  with  sinele  crew  (used  partly  for  blastine  purposes),  was  fitted 
up  with  steel  drag  rails,  blocKs,  ffrapplingS;  etc.,  and  from  July  27  to  31,  1904,  swept 
over  the  channel  bottom  in  the  lower  section  of  Smiths  chain  and  from  August  1  to 
November  9 — ^the  date  of  closing  for  the  season — dragged  over  the  entire  reach  from 
Smiths  chain  down  to  foot  of  Sycamore  chain,  a  distance  of  5,600  feet,  and  a  small 
portion  of  the  left  shoulder  of  the  reef  opposite  Stubbs  Eddy.  Several  small  hi^h  solid 
rock  patches  and  numerous  isolated  pomts,  from  0.3  to  1.5  feet  above  grade,  includ- 
ins  a  lan<e  bowlder  in  the  latter  locality,  which  had  broken  up  a  raft  and  severely 
injured  its  towboat,  were  discovered  and  blasted,  together  witn  a  great  many  scat- 
tered loose  rocks  removed  and  saved  for  use,  excepting  small  lots  difficult  to  take  out, 
which  were  raked  into  deep  water. 

Derrick  barge  No.  BISO^  with  single  crew  (used  for  sweeping,  etc.),  was  likewise 
provided  with  drag  rails,  grapplings,  etc.,  and  from  August  2  to  September  19,  1904, 
operated  on  the  left  shoulder  of  Sycamore  and  lower  chains,  searching  for  and 
removing  from  the  tope  of  reefs  and  ed^  of  cuts  the  debris  that  could  not  be  reached 
by  the  dredee.  A  considerable  quantity  of  such  rock,  much  of  which  was  greatly 
scattered  and  of  large  size,  was  hoisted  out  and  loaded  on  barges  with  derricks  and 
by  hand  until  the  weather  finally  became  too  cold  for  further  operations  in  the  water. 

Dredaing  rock. — Dredge  Ajcue^  with  single  crew,  from  April  26  to  June  4,  1904, 
worked  at  removing  the  debris  resulting  from  blasting  in  former  years  from  the  right 
shoulder  of  Campbells  chain.  From  June  5  to  July  27  it  removed  blasted  rock  from 
the  left  shoulder  of  lower  chain,  and  from  July  28  to  November  9  (except  20  days  in 
September  while  employed  on  work  outside  of  division)  it  removed  broken  rock 
from  the  right  shoulder  below  Smiths  chain,  from  disrupted  patches  in  Smiths  chain, 
and  from  a  small  projecting  shoulder  from  the  right  edge  of  Sycamore  chain. 

All  boats  belonging  to  the  fieet  were  run  into  Silver  Lake  Harbor  imimediately 
upon  discontinuance  of  work  for  the  season,  and  by  November  12  were  safely  Quartered 
there  for  the  winter  Those  pieces  needing  extensive  repairs  were  banked  ana  blocked 
up,  while  the  remainder,  w^hich  required  but  little  attention,  was  kept  afloat. 

Owing  to  the  expense  of  thoroughly  cleaning  up  the  various  odds  and  ends  of  light 
and  muchnscattered  blasting,  sweepinflr,  and  dredging  under  project  of  1899  (now  near- 
ing  completion)  and  of  moving  the  diSerent  boats  over  extensive  areas  of  unfinished 
river  bottom,  the  cost  of  the  work  was  greatly  increased  over  that  of  former  years. 

Mr.  J.  B.  Gordon,  overseer,  and  Mr.  John  B.  Corken,  clerk,  deserve  much  credit 
for  efficient  performance  of  their  duties. 

Details  of  operations,  season  of  1904* 

Towboat  Buih: 

Hours  in  use  under  steam 793 

Miles  run,  light 1 1,226 

Miles  run,  towing 1,683 

Miles  run,  total 2,909 

Towboat  Jfoc: 

Hours  in  use  under  steam 780 

Miles  run,  light 910 

Miles  run,  towing 1, 213 

Miles  run,  total 2,123 

Launch  Emily: 

Hours  in  use  under  steam 1, 171 

Miles  run,  light 2,055 

Miles  run,  towing 1, 798 

Miles  run,  total 3,853 

Drill  boat  No.  lOS: 

Hours  worked 2,695 

Hours  lost  owing  to  accidents,  rafts,  storms,  etc 65 

Holes  drilled 3,228 

Holes  blasted 2,918 

Linear  feet  of  holes  drilled 11,204.8 

Ledge  rock  blasted cubic  yards. .  3, 929. 4 

Pounds  dynamite  used 7, 532 

Range  poles  set  in  rock  bottom 293 

Ring  bolts  set 10 

Water  gauges  set 7 

Buoys  reset 3 
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Drill  boat  No,  6  (sweeping,  etc.) : 

Hours  worked 747 

Hours  lost  owing  to  accidents,  rafts,  storms,  etc 13 

Holesdrilled 426 

Holes  blasted 416 

Linear  feet  of  boles  drilled 1, 581. 6 

Ledge  rock  blasted cubic  yards..  415. 1 

Pounds  dynamite  used 1, 308. 5 

Range  poles  set  in  rock  bottom 3 

Ring  bolts  set 6 

^  Water  gauges  set 0 

Buoys  reset 1 

Cubic  yards  loose  rock  and  bowlders  removed , 265 

Derrick  bai^  No,  £S0  (sweeping,  etc.) : 

Hours  worked 314 

Hours  lost  owing  to  accidents,  rafts,  storms,  etc 18 

Cubic  yards  loose  rock  and  bowlders  removed 275 

Dredee  Ajax: 

Hours  worked 1, 190 

Hours  lost  owing  to  accidents,  rafts,  storms,  etc : 34 

Cubic  yards  loose  rock,  fire  clay,  gravel,  etc.,  dredged  and  removed  . .  9, 501 

(7ojrt  of  rock  excavation^  including  charges  for  use  and  deterioration  of  plant. 


Designation. 


Ledge  rock 
\  excavated. 


Blasted  and  removed: 

Rock  patches  in  Smith  chain 

Shoulder  of  Sycamore  chain 

Rock  patches  in  Sycamore  chain 

Rock  patches  in  Cottonwood  chain  . 

Rock  patches  in  MoUne  chain 

Shoulder  of  lower  chain 


Cubic  yd*. 

1.610.0 

277.0 

415.1 

45.0 

68.0 

1,084.4 


Total. 


I 


Dredged  only: 

Rock  patches  in  Smith's  chain  a. 
Shoulder  of  Campbell's  chain  b.. 
Shoulder  of  lower  chain  a 


Total 

Grand  total. 


5,018.8 


Average 
To,alco«t.l«»X 
yard. 


8,444.5 

$27,883.78 

•7.95 

400.0 

1,161.3 
28.0 

1,574.3 

2,751.46 

1.748 

80,135.24  I 


Note.— The  material  covered  by  the  items  marked  "a"  in  the  above  table  was  blasted  in  1903  at 
a  cost  of  $1,184.40,  or  $2.80  per  cubic  yard,  which,  added  to  cost  of  dredging  in  1904,  S739.28,  gives 
$1,923.68,  or  $4.55  per  cubic  yard  for  total  amount  of  material  in  those  localities. 

The  material  in  item  "6"  was  blasted  in  1897,  at  a  cost  of  $3,757.84,  or  $8,264  per  cubic  yard,  which 
added  to  cost  of  dredging  in  1904,  $2,012.13,  gives  $6,769.97,  or  $5.01  per  cubic  yard  for  total  amount  of 
material  in  that  place. 

Coa  of  repairs  to  old  piers,  including  charges  for  use  and  deterioration  of  plant. 


Material. 

yaX       Total  c»t. 

Cost  per 
cubic 
yard. 

Riprap  rock  in  place 

889  j        $587.30 

$0.70 

JjiM  of  dams  repaired  and  amounts  of  material  used  for  same  during  the  season  of  1904. 


Designation. 


Sheet  No.  47: 

Wing  Dam  3,  repaired. . 
Wing  Dam  6^,  repaired. 
Wing  Dam  16,  repaired. 


Length. 


Feet. 
600 
850 
700 


Height 
above 
low  wa- 
ter, 1864. 


Feet. 
3,6 
3.5 
3.5 


Total. 


Rock. 


Cubic  yds. 

2,793 

1,198 

773 


4,764 


BNG    1905   M- 
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Cost  of  (lamSy  hirluding  charge  for  use  and  diieriorathn  of  plant. 

Cubic  yards  riprap  rock  in  place 4,  7<vl 

Total  cost  of  nprap  rock  in  place ^3, 334.  <S0 

Cost  per  cubic  yard  for  towinj? $().  20S*) 

Cost  per  cubic  yard  for  puttinjr  in  place $().  4^M  1 

Total  cost  per  cubic  yard $0.  7(» 

FirumciaL  tttcUetnent  for  imj/rovement  of  Hock  Island  Rapids  for  reason  of  JU04. 

Amount  expended  in  field >^2^),  536.  3H 

Add  quota  of  general  superintendence  and  office  expenses 1 ,  054. 95 

Add  for  use  and  deterioration  of  plant 4, 757. 1 1 

Total 35,348.42 


Distributed  as  follows:. 

Rock  excavated  and  removed 27, 383.  78 

Rock  broken  up  in  1897  and  1903,  but  dredged  in  1904 2,751.46 

Rock  unavoidably  raked  into  deep  water 1, 291 .  08 

Dams  3,  6},  and  15,  repairs  to 3,334.80 

Guide  piers  3,  6,  7,  12,  and  25,  repairs  :u 587.30 

Total :^5,348.42 


Between  May  16  and  August  5,  1904,  two  surveys  were  made  of  the  stretch  of  river 
in  the  vicinity  of  Pomme  de  Terre  Prairie — one  for  each  of  the  two  contracts  covering 
work  of  improvement  in  that  locality,  and  on  August  20  a  survey  of  river  at  Fulton, 
III.,  was  made,  to  ascertain  the  condition  of  the  troublesome  bar  immediately  in  front 
of  that  town. 

%  BUOVH  ON   ROCK    ISLAND    RAPIDS. 

The  buoys  in  stock  were  thoroughly  overhauled  and  repaired,  and  10  new  buoys 
were  provided  for  emergencies.  Between  May  3  and  July  16  the  buoys  of  the  system 
were  reset  bv  towboat  Ruth  as  needed;  the  ranges  were  then  adjusted  and  all  view- 
obstructing  brush  cleared  away.  Buoys  torn  from  their  fastenings  by  boats  or  rafts 
during  the  season  were  immediately  replaced. 

At  the  close  of  the  season  the  ranges  were  again  gone  over,  and  on  November  7, 
1904,  the  buoys  were  taken  up  and  laid  away  for  the  wnnter  with  the  fleet  pertaining 
to  this  work. 
Total  number  of  buoys  in  the  system,  42;  cost  of  buoyage  for  the  season,  $500. 
Very  respectfully,  your  ol^edient  servant, 

J.  C.  McElhkrne, 

As^siant  Engineer, 
Maj.  J  AS.  L.  LusK, 

Corps  of  Engineers, 


report   of   MH.  C.  W.  DURHAM,  PRINCIPAL   ASSISTANT   ENGINEER. 

United  States  Engineer  Office, 
Rock  Island,  III.,  January  SO,  1905. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mississippi  River  between  Rock  Island  (mile  363)  and  Burlington  (mile 
442) ,  the  division  in  my  local  charge,  for  the  calendar  year  ending  December  31, 1904. 

ROCK   island  to   BURLINGTON. 

1.  Under  project  appro ve<i  April  6,  1903,  and  allotment  of  $35,000  from  appropri- 
ation of  March  1 3,  1903,  contractors  Fetter  <fe  Crosby  on  April  13,  1904,  resume^l 
operations  (which  had  been  suspended  November  21,  1903)  on  their  contract  expir- 
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ing  August  5,  1904,  and  completed  the  coiitrart  May  11.  The  prices  paid  under  this 
contra^  were  11.46  per  cubic  yard  for  rock  and  58  centn  per  cubic  yard  for  fascines, 
in  place. 

The  work  done  in  1904  was  the  conj?tructi(>n  of  three  wing  dams  and  one  trailing 
dam  opposite  and  a  little  below  MontiH»lier  (miles  .S7H-379).  These  dams,  although 
built  to  the  required  crest  grade  of  4  feet  above  low  water,  could  not  be  properly 
trimmed  and  leveled  on  account  of  the  high  stage  of  water  prevailing  during  the 
remainder  of  the  life  of  the  contract,  and  such  work  was  postponed  and  afterwards 
performed  under  a  subsequent  contract. 

Liitt  of  uvrk'H  constructed  and  of  material*  used  {hiring  the  tteason  of  1904  under  the  190S 
contract  with  Fetter  it*  Crosby  between  Rock  Island  and  Burlington* 


Deflignation. 


Sheet  50  (niik>  o7S-:i79): 

Wiugdam  12 

Wing  dam  13 

Wing  dam  14 

Trailing  dam  15 


Total. 


length. 


Feet. 
200 
250 
600 
800 


Height 
above 

low 
water, 

1864. 


Feet. 


Rock. 


Cub.  yds. 
495.1 
661.5 
479.0 
788.6 


Fascines. 


Cub.  yds. 
1,441.2 
2,007.3 
1,385.3 
2,509.6 


2,419.1 


7,348.4 


Financial  statement  ,for  work  performed  {entire  190S  contract)  between  Rock  Island  and 
Burlington^  under  contract  with  Fetter  &  Crosby. 

Amount  paid  contractor $32, 179. 13 

Cost  of  local  insi)ection,  etc 1, 548. 94 

Quota  of  general  superintendence  and  office  expenses 1 ,  244. 35 

For  use  and  deterioration  of  plant 33. 16 

Total 35,005.58 

Material  put  in  works: 

Rock cubic  yards.-      12,660.4 

Fascines do 23,612.0 

Total do....      36,272.4 

Average  cost  per  cubic  yard  in  place $0. 965 

Average  cost  per  cubic  yard  for  inspection .  043 

2.  Under  project  approved  May  21,  1904,  and  allotment  of  $35,000  from  appropri- 
ation of  April  28,  1904,  contractors  Fetter  &  Crosby  commenced  operations  August  8, 
1904,  on  their  contract  expiring  August  29,  1905.  Work  was  carried  on  until  Novem- 
ber 18,  on  which  date  the  contractors'  plant  departed  for  Quincy  Bay  to  go  into 
winter  Quarters.  The  prices  paid  under  this  contract  were  $1.42  per  cubic  yard  for 
rock  ana  52  cents  per  cubic  yard  for  fascines,  in  place. 

The  work  done  during  1904  consisted  in  trimming  and  repairing  Dams  11,  12,  13, 
and  14,  wings  from  Smiths  Island  (mile  370) ;  in  raising  and  repairing  Dams  17  and  23, 
wings  from  Horse  Island  (mile  368);  in  trimming  Dams  11,  12,  13,  and  14,  wings 
from  Andalusia  Lsland,  and  Trailing  Dam  15  (miles  877-378);  in  extending  the  shore 
protection  above  head  of  Hershey  Chute  1,070  feet  (mile  385);  in  repairing  shore 
protection  at  head  of  Island  330  (mile  3S4);  in  repairing  3,250  linear  f(»ot  of  shore 
protection  on  right  bank  of  Hershey  Chute  and  extending  the  same  at  the  foot  of  the 
chute  200  feet  (mile  387);  in  repairing  the  shore  protection  at  Dam  13  (mile  387); 
in  constructing?  4,150  linear  feet  of  shore  protection  on  right  bank  above  Port  I^uisa 
(miles  402-403),  and  Dam  10  (mile  417),  a  wing  from  Blackhawk  Island  above 
Keithsburg  Bridge,  and  in  closing  Blackhawk  Chute. 

The  width  of  all  shore-protection  mat  was  25  feet. 
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Lht  of  u'orhif  comtrurled  and  of  maieriaU  tised  during  the  season  of  1904  under  ilie  1904 
contract  with  Fetter  ct  Crosby,  Ijetween  Rock  Island  and  Burlington.       ^ 


D&signatod. 


Length. 


Sheet  48  f  mile  368): 

Wing  Dam  17,  raised 

Wing  Dam  23,  repaired 

Sheet  49  (mile  370):  Wing  Dams  11, 12,  13,  and  14,  trim- 
med  

Sheet  50  (miles  877-378):  Dams  11, 12, 13, 14  and  15.  trim- 
med  

Sheet  51  (miles  884-387): 

Shore  protection,  head  Island  330,  repaired 

Shore  protection,  head  Hershey  Chute,  extended 

Shore  protection,  right  bank  Hershey  Chute,  repaired. 
Shore  protection,  foot  of  Hershey  Chute,  extended  .. 

Dam  13,  repaired  shore  protection  at  end 

Sheet  53  (miles  40-^-403):  Shore  protection,  right  bank  i 

above  Port  Louisa ' 

Sheet  54  (mile  416):  Cloidng  Dam  1,  Blackhawk  Chute,  I 

not  completed I 

Sheet  55  (mile  417):  I 

Wing  Dam  10 1 


Feet. 


1,070  I 


200 


Height 
above 

low 
water, 

1864. 


FeeL     I 
4  to  8  I 
4 

4 

4 

10 
10 
10 
10 
4 


4,150 
1,260 
900  \ 


10 

2to4 

4 


Rock. 


Cub.  y<U. 
154.5 
136.3 

246.7 

216.1 

H7.8 
989.0 
597.8 
199.7 
98.4 

4,461.6 

3,036.8 

1,930.4 


Fascines. 


Oub.yiU. 
174.5 


230.0 


164.8 
1,059.1 


200.0 


Total. 


r 


12,208.1 


4,40L4 
4,800.0 
4,014.0 


15,048.8 


Financixd  statement  for  work  performed  in  1904  between  Rock  Island  and  Burlington, 
under  the  1904  contract  uith  Fetter  &  Crosby. 

Amount  paid  contractors $22, 636. 06 

Retained  i)ercentage  on  contract 2, 515. 12 

Cost  of  local  inspection 878.  53 

Quota  of  general  superintendence  and  office  expenses 929.  76 

Use  and  deterioration  of  plant 21. 40 

Total 26,980.87 

Material  put  in  works: 

Rock cubic  yards . .      12, 203. 1 

Fascines do 15, 043. 8 

Total do....       27,246.9 

Average  cost  per  cubic  yard  in  place $0. 990 

Average  cost  per  cubic  yard  for  inspection .  032 

HARBOR  OF  REFUGE  AT  AND   BELOW   DAVENPORT,  IOWA. 

Dredge  Vulcany  with  single  crew,  commenced  dredging  operations  in  Rockingham 
Slough  June  8,  and  continued  work  until  September  2,  1904,  when  she  was  relieved 
by  dredge  AjaXy  which  was  engaged  until  September  19.  The  dredged  material,  con- 
sisting of  sand,  fire  clay,  gravel,  shells,  coal,  and  loose  rock,  was  in  great  part  dumped 
between  the  wing  dams  extending  from  the  trailing  dam  at  foot  of  Credit  Island,  but 
a  considerable  portion  of  the  spoil  was  given  to  the  contractors  engaged  in  raising 
and  enlarging  the  closing  dam  across  the  head  of  Rockingham  Slough,  and  a  small 
amount  was  cast  on  the  adjacent  banks. 

The  grade  of  the  dredging  was  5  feet  below  low  water  of  1864;  the  area  covered, 
298, 450  square  feet,  and  the  total  quantity  dredged  was  42, 726. 1  cubic  yards.  Average 
cost  of  dredging,  including  plant  charges,  13i  cents. 

Pile  driver  104  commenced  driving  the  piles  for  mooring  purposes  at  section  A  on 
June  18,  and  the  pile  driving  was  continued  on  sections  A,  B,  C,  and  on  the  cross 
lines  of  protection  piling,  until  September  12.  The  piles,  which  were  of  white  oak, 
14  inches  in  diameter  at  the  butts,  were  chained  together  in  clusters  or  bunches. 
Two  alternating  rows  of  protection  piling  in  clusters  of  5,  50  feet  apart,  were  driven 
across  the  slough  just  above  the  upper  mooring  sites.  Mooring  piles  were  driven  the 
entire  length  of  the  three  selected  locations  in  clusters  of  3  piles,  about  60  feet  apart  . 
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The  depth  to  which  the  piles  were  driven  before  rock  was  encountered  varied  from 
6i  to  11  feet,  but  those  of  insufficient  penetration  were  afterwards  reenforce<l  with 
dredged  material. 

The  dam  across  the  head  of  Rockingham  Slough,  which  had  been  raised  by  the 
United  States  in  1903  to  a  crest  elevation  of  8  feet  above  low  water,  was  still  further 
raised  to  an  elevation  of  13  feet  by  the  Davenport  Suburban  Railway  Company,  which 
placed  tracks  on  it  to  connect  the  Iowa  shore  with  a  pleasure  resort  on  Credit  Island. 
This  dam,  which  is  now  high  enough  fo  prevent  any  river  ice  from  running  through 
the  slough,  is  of  great  strength,  and  will  doubtless  be  maintained  in  good  condition 
in  the  future  by  uie  railway  company. 

To  prevent  a  field  of  ice  (al>out  1  mile  in  length,  extending  from  the  closing  dam 
at  the  head  of  the  slough  to  the  upper  limits  of  harbor  sites  A  and  C)  from  moving 
down  and  doing  damage  to  boats  and  barges  in  the  harbor,  two  rows  of  protection 
piles  M^ere  driven  as  alK>ve  described,  and  it  is  thought  that  no  trouble  can  come  from 
the  ice  in  the  slough;  124  protection  piles  were  driven. 

For  mooring  purposes,  and  to  prevent  boats  from  going  aground,  piles  were  driven 
in  bunches  of  3  on  or  near  the  low- water  line  alonij  the  three  mooring  sites  in  such  a 
manner  that  deep  water  exists  just  outride  the  piling.  The  three  mooring  sites  may 
be  briefly  described  as  follows:  **A,"  on  the  Iowa  shore,  commencing  just  below  the 
protection  piling  and  at  the  point  where  the  Rockingham  road  first  touches  the 
slough,  and  nmning  downstream  1,130  feet,  with  23  clusters  of  piling  about  50  feet 
apart;  *'  B,"  on  the  Iowa  shore,  running  up  from  a  point  nearly  opposite  the  foot  of 
Credit  Island,  1,700  feet,  with  29  clusters  of  piling,  about  60  feet  apart;  **C,'*  on  the 
island  shore,  commencing  just  below  the  protection  piling  and  running  downstream 
about  700  feet,  with  12  clusters  of  piling,  about  60  feet  apart.  Thei»e  harbors  are 
sufficient  in  extent  to  accommodate  all  the  boats  engaged  on  this  portion  of  the  river, 
but  it  is  feare<l  that  little  or  no  advantage  will  be  taken  of  them. 

The  amount  of  material  dredged  at  each  harbor  site  was  as  follows:  At  *'A," 
17,453.8  cubic  yards;  at  *'B,'*  14,813  cubic  yards,  and  at  **C,"  10,459.3  cubic  yards; 
total,  42,726.1  cubic  yards.  This  amount  is  about  13,000  cubic  yards  less  than  was 
estimated  in  the  project,  due  to  the  necessary  curtailment  in  length  of  the  harbors 
by  meeting  with  solid  rock,  which  the  dredge  itould  not  remove. 

Shimmary  of  items  of  cost  of  construction  of  ice  harbor  below  Darenport,  Iowa. 

Raising  Dam  No.  1 $3,256.18 

Mooring  and  protection  piles 2, 907.  84 

Dredging 4,000.95 

Superintendence,  engineering,  and  contingencies 1 ,  534. 54 

Total 11,699.51 

^  HARBOR  AT   MUSCATINE,  IOWA. 

The  river  and  harbor  act  of  June  13, 1902,  provides  **the  sum  of  ten  thousand  dol- 
lars, or  so  much  thereof  as  may  be  necessary,  for  the  improvement  of  the  harbor  at 
Muscatine,  Iowa." 

This  appropriation  was  made  without  any  reference  to  this  office  or  prior  survey. 
An  examination  made  in  August,  1903,  showed  that  the  dre<lged  area  of  1897-98  had 
not  filled  up,  and  that  the  harbor  was  in  excellent  condition  ho  far  as  depth  of  water 
was  concerned,  and  it  so  remains  at  the  present  time. 

At  the  instance  of  the  Muscatine  city  council  a  project  was  submitted  October  25, 
1904,  providing  for  about  800  linear  feet  of  riprap  shore  protection  and  5,000  square 
yards  of  brick  or  stone  paving. 

EgtxTnate. 

5,000  square  yards  brick  or  stone  paving,  at  $1.60 $8, 000 

800  linear  feet  riprap  shore  protection,  at  $2.60 2, 000 

Total 10,000 

Of  the  above  estimate,  the  riprap  only  was  approved  by  the  Chief  of  Engineers. 
It  is  proposed  to  perform  the  work  at  a  favorable  opportunity. 
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FIJNT  (  UERK   TO    IOWA    RIVER    LEVEE. 

[Miles  411  lo  440  on  the  upper  Mississippi  River.] 

During  the  fall  of  1904  thorough  repairs  were  made  to  all  of  the  wooden  outflow 
valves  and  the  niasonrv  supjwrting  them.  Many  of  the  valves  were  badly  broken 
or  warped,  and  a  few  oi  them  lost.  Repairs  were  also  made  to  portions  of  the  em- 
bankment where  the  earth  had  slonghed  ifway.  In  November  a  thorough  in.*<j)et- 
tion  of  the  entire  levee  was  made.  This  inspection  developed  the  need  of  extensiv*- 
repairs  to  the  earthwork,  revetment,  and  shore  protections,  as  well  aa  con^?ide^ablo 
new  shore  protection  along  the  Iowa  River  and  in  Iowa  Slough. 


Buoys  were  placed  as  usual  to  mark  the  k)cation  of  the  ends  of  certain  dams  that 
are  dangerous  to  raft  navigation  at  stages  when  the  crests  of  the  dams  are  covered 
with  water  to  a  depth  of  less  than  3J  feet. 

The  regular  buoys  in  this  division  are  13  in  number. 

IN   GENERAL. 

The  localities  in  this  division  most  in  need  of  improvement  appear  to  be  above 
Keithsburg  Bridge  (mile  416),  at  foot  of  Muscatine  Prairie  (mile  397),  below  Musi'a- 
tine  (miles  391-392),  and  at  Johnsons  Island  (mile  424).  The  following-named  work 
is  also  recommended,  viz:  The  protection  of  the  east  bank  of  Turkey  Island  (mile  406 ) 
for  about  3,000  linear  feet;  of  the  Illinois  shore  opposite  Turkey  Island  and  below, 
about  10,000  linear  feet  (miles  407-408) ;  of  the  llhnois  shore  between  New  Boston 
and  Keithsburg  (mile  416),  3,000  feet,  and  of  the  Illinois  shore  in  the  vicinity  of 
Johnsons  Island  (miles  422-424),  about  10,000  feet.  The  protection  of  the  Iowa 
shore  below  Port  Louisa  should  be  extended  about  1,500  feet  and  the  old  work  re- 
paired (miles  404-405).  A  series  of  short  wings  from  the  Iowa  shore  above  Fairport 
(mile  381)  is  desirable  to  keep  the  channel  away  from  the  flat,  rocky  shore.  The 
chute  between  Islands  348  an«i  349  (mile  402)  should  be  closed  to  prevent  a  too  great 
diversion  of  the  channel  water  and  the  Iowa  shore  opposite  protected. 
Verv  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Principal  Assistant  Engineer. 
Maj.  Jas.  L.  Lusk, 

Corps  of  Engineers. 


report  op   MR.  M.  MEIGS,    UNITED  STATES  CIVIL   ENGINEER. 

United  States  Engineer  Office, 

Keoknky  lowa^  February  7,  1905. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  in  the  division  in  my  local  charge,  extending  from  Burling- 
ton, Iowa  (mile  442),  to  Hannibal,  Mo.  (mile  541),  for  the  calendar  year  1904: 

BURLINGTON   TO   HANNIBAL. 

Under  project  approved  April  6, 1903,  and  allotment  of  $35,000  from  appropriation 
of  March  3,  1903,  Contractor  Albert  Kirchner  resumed  operations  May  2, 1904,  under 
contract  dated  July  14,  1903,  and  finished  the  contract  on  June  30,  1904.  The  prices 
paid  under  this  contract  were  $1.39  per  cubic  yard  for  rock  and  58  cents  per  cubic 
yard  for  fascines.  The  work  done  under  this  contract  waa  the  construction  and  repair 
of  dams  and  shore  protections  between  Keokuk  and  Hannibal.  One  dam,  No.  29 
(mile  532),  was  built  1,400  feet  above  Dam  28,  from  the  Missouri  shore  at  Whitneys 
bar,  completing  the  system  at  that  locality.  The  fleet  was  then  moved  to  Fabius 
Island  (mile  527),  where  1,950  feet  of  shore  protection  was  repaired.  On  May  23, 
the  fleet  began  repairs  to  the  shore  protection  of  La  Grange  Prairie  (mile  515),  and 
on  Illinois  shore  opposite  Cottonwood  Island  (mile  519).  During  Mav  repairs  were 
also  made  to  the  shore  jjrotection  below  Quincy  Brid^  (mile  521).  In  June,  Dams 
20  (mile  522)  and  21  (mile  521)  were  built.  Dam  20  is  of  light  construction,  consist- 
ing largely  of  fascines,  and  was  built  to  induce  deposit  between  Dams  1  and  14. 
Dam  21,  930  feet  long,  was  built  to  retain  the  sand  deposited  by  suction  dredge 
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Iferla.  It  was  of  the  lightest  fascine  construction  and  was  buried  in  the  sand  as 
fa«t  as  built.  The  proportions  of  faHcines  to  i-ock  in  this  dam  was  about  1  of  rock  to 
4  of  fascines.  This  dam  was  afterwards  lengthened  260  feet,  to  prevent  scour  around 
the  end  of  the  shore  nrotet-tion  above  Quincy  bar.  Shore  protection  for  2,487  feet 
in  length  was  repaired  on  Island  419  (mile  511).  The  contract  was  finished  on  June 
30,  1904,  and  the  plant  was  then  removed  to  the  vicinity  of  Clinton,  Iowa. 

Lifsl  of  iwrk'ii  ronMrrtrted  and  of  materials  lifted  during  the  season  of  2904  under  contract 
dated  July  24,  190S,  with  Albert  Kirchner,  between  Burlington  and  Hannibal. 


Designation. 


Height 

above 

Length.        low  Roelc. 

water, 

1864. 


Sheet  6(>  (miles  504-513):  Shore  protection  on  Island  419. 

ropaired 

Sheet  67  (miles  613-520): 

Shore  protection  on  La  Grange  Prairie,  repaired 

Shore  protection  on  Lone  Tree  Prairie,  repaired 

Shore  protection  opposite  Cottonwood  Island,  repaired  . 
Sheet  68  (miles  5*20-529):  i 

Shore  protection  at  West  Quincy,  repaired 

Wing  bam  21 i 

Wing  Dam  20 

Sheet  70  (miles  530-538): 

Shore  protection  on  Island  481.  repaired 

Wing  6am  29 


Feet. 


Feet. 
15 


930 
1,000 


600 


Total. 


18 


Ckibic  yds. 

1,408.1 

331.8 
1,982.5 
527.8  : 

1,455.9 
746.7 
556.6 

899.7 
2,192.7 


Fascines. 


C\ihic  yds. 


10,101.8 


l,r>23.6 
3,IK).l 
1,744.9 


4,791.9 


11,240.5 


Financial  staiemtnt  for  work  performed  in  t90S  and  2904  between  Burlington  and  Hannibal 
under  contract  dated  July  24,  290S,  with  Albert  Kirchner  {entire  contract). 

Amount  paid  contractor $32, 968. 18 

Cost  of  local  inspection,  etc 1, 326. 83 

Quota  of  general  superintendence  and  office  exi)enses 1, 326. 43 

Add  for  use  and  deterioration  of  plant 40. 17 


Total 35,660.61 


MateriflA  put  in  works: 

Rock cubic  yards. . 

Faficines do 


Total. 


.do. 


15,872.3 
18, 802.  9 

34, 675.  2 


Average  cost  per  cubic  yard  in  place $1. 028 

Average  cost  per  cubic  yard  for  inspection .  038 

Under  project  approved  May  21, 1904,  and  allotment  of  135,000  from  appropriation 
of  April  28, 1904,  contractor  Albert  Kirchner  commenced  operations  August  11, 1904, 
under  contract  expiring  August  25,  1905,  and  completed  this  contract  Ocjtober  30, 
1904,  laying  up  his  fleet  at  Quincy  Bay.  The  prices  paid  under  this  contract  were 
$1.35  per  cubic  yard  for  rock  and  53  cents  per  cubic  yard  for  fascines.  The  work 
during  the  season  of  1904  was  the  completion  and  extension  of  certain  shore  protec- 
tions, and  the  building  and  repairing  of  certain  dams  between  Keokuk  and  Hanni- 
bal. Six  hundred  and  twenty  feet  of  new  shore  protection  on  the  Missouri  shore 
(mile  491)  was  built,  and  5,400  feet  of  shore  protection  below  Alexandria  and  on  Fox 
Island  was  raised  to  top  of  bank.  This  latter  shore  protection,  which  had  never 
been  raised  to  full  height,  had,  in  the  course  of  years,  been  flanked  in  places  by  the 
river  and  had  a  very  flat  slope  behind  it.  Dam  6  (mile  491),  1,400  feet  long^  was 
raised  to  a  4-foot  stage.  A  sand  bar  at  the  end  of  this  dam  occasioned  the  most  diffi- 
cult navigation  in  the  division  for  a  few  days.  Raising  the  dam,  which  had  settled 
to  about  a  1.5-foot  stage,  soon  scoured  out  the  obstruction.  Dam  3  (mile  490),  a 
closing  dam  at  the  head  of  Fox  Slough,  was  repaired  and  restored  to  a  4-foot  height 
above  low  water.  New  shore  protection,  2,400  feet  in  length,  was  built  and  old  shore 
protection  2,100  feet  long  was  raised  to  the  top  of  bank  on  the  Missouri  shore  (miles 
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500-602).  Wing  Dam  21  (mile  521)  was  extended  260  feet  on  the  Illinois  shore  at 
foot  of  Quincy  Say.  After  heing  buried  in  sand  from  the  suction  dredge  Hecla  thia 
same  dam  was  completed  with  960  feet  of  shore  protection  on  the  lower  side  of  the 
dam.  The  dam  was  of  light  construction  in  order  to  retain  the  sand  pumped  by  the 
dredge.  The  shore  protection  expended  to  13  feet  above  low  water  in  order  that  the 
river,  in  flood  times,  might  not  overtop  *the  sand  dredged  and  again  deposit  it  in 
front  of  the  steamboat  landini?.  At  Curtis  Point,  on  the  Missouri  shore  (mile  500), 
900  feet  of  new  shore  protection  was  finished  to  top  of  bank,  and  1,500  feet  to  an 
8-foot  stage  only.  Wing  dams  8  (mile  501)  and  9  (mile  500)  were  partly  finished. 
These  dams  were  built  the  full  length,  but  the  exhaustion  of  the  allotment  prevented 
the  entire  completion  of  the  work. 

List  of  foorka  constructed  and  repaired  and  of  materiaU  used  during  the  season  of  1904, 
under  contract  dated  August  11,  1904,  vrUk  Albert  Kirchner,  between  Burlington  and 
Hannibal. 


Designation. 


Sheet  63  (miles  484-192): 

Shore  protection  below  Alexandria,  raised 

Shore  protection  on  IlUnoisshoreoppofiiteFoxIsland. 
repaired 

Closing  Dam  No.  8,  repaired 

Shore  protection  on  Fox  Island,  raised  (5  to  15  feet) . 

ShDre  protection  on  Fox  Island 

Wing  Dam  No.  6,  repaired 

Wing  Dam  No.  8,  repaired 

Sheet  64  (miles  492-499): 

WMngDam  No.  4,  repaired 

Wing  Dam  No.  5,  repaired 

Sheet  66  (miles  49^-604) : 

Wing  Dam  No.  9 

Shore  protection  at  Curtis  Point 

Wing  Dam  No.  8 

Shore  protection  at  Curtis  Point,  raised 

Sheet  68  (miles  520-529): 

Shore  protection  at  West  Quincy 

Wing  Dam  No.  21,  extension 

Shore  protection  at  Quincy  bar  cut 

Levee  at  St.  Charles  Bay,  repaired 


Length. 


Feel. 


Total. 


1. 100 
2,400 
2,000 


Height 
above 
low  wa- 
ter, 1864. 


260  , 
960 


fM. 


15 


8  I 
14 


Rock. 


Cub.  yds. 
448.9 

71.7 
264.2 
1,143.5 
1,409.8 
927.8 
190.6 

260.1 
884.5 

783.8 
4,446.0 
2,029.8 
1,915.0 

96.8 

288.0 

1,802.7 

144.6 


Fascines. 


Cub.  yd*. 


186.4 
1,000.7 
1,416.2 
2,409.0 

183.0 

291.6 
846.1 

2.445.7 
6,459.5 
6,729.9 


1,202.8 
2,827.4 


16,600.8  I        28,496.3 


Financial  statement  for  work  performed  in  1904  between  Burlington  and  HannQ>al,  under 
contract  dated  August  11, 1904,  "^ith  Albert  Kirchner. 

Amount  paid  contractor: 

From  general  appropriation $29, 91 1 .  75 

From  Quincy  bar  allotment 4, 951. 70 

34,863.45 

Cost  of  local  inspection,  etc 777. 20 

Quota  of  general  superintendence  and  offitre  expenses 1, 095. 79 

Add  for  use  and  deterioration  of  plant 39. 52 

Total :^6,776.96 

Material  put  in  works: 

Rock cubic  yards . .       16, 600. 3 

Fascines do 23,496.3 

Total 40,096.6 

Average  cost  per  cubic  yard  in  place |0. 917 

Average  cost  per  cubic  yard  for  inspection . 019 
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BAR   AT  QUINCY. 

Work  was  carried  on  under  a  project  of  Maj.  Jas.  L.  Losk,  dated  October  2,  1903, 
and  under  the  following  allotments:  Sundry  civiT  act,  March  3,  1899,  *•  Removing 
Sand  Bar  at  Quincy,"  balance,  $6,819;  same  act,  ''Dredging  Channel  at  Quincy 
Bay,"  iMilance,  $l,3o3 ;  and  river  and  harbor  act  of  June  13, 1902,  **  Improving  Quincy 
Bay  and  Removing  Sand  Bar,"  $20,000.  The  estimate  under  this  project  was  as 
follows : 

Dredging  and  removing  30,000  cubic  yards  mud  and  sand  at  mouth  of  bay, 

at  15  cents $4,500 

2,500  linear  feet  riprap,  at  $2.50 6,250 

Suction  dredge  working  on  bar  outside  of  line  BCD,  including  the  brush 
bulwarks,  a  few^  days'  work  of  dipper  dredge,  and  contingencies 17, 250 

Total 28,000 

The  bar  in  front  of  the  Quincy  steamboat  landing  has  been  gradually  encroaching  on 
the  steamboat  channel  since  about  1890.  It  was  formed  by  a  gradual  movement  of  sand 
following  the  Illinois  shore  above  Quincy,  the  progress  of  which  is  clearly  shown 
by  surveys  made  at  intervals  since  1882.  The  lower  end  of  the  bar  had  enveloped 
th.'  steamboat  landing  so  that  boats  had  to  back  down  quite  a  distance  after  touching 
C^nincv,  in  order  to  get  room  to  resume  their  voyage.  There  was  no  lack  of  depth 
next  tlie  shore,  but  the  channel  had  become  narrow  and  there  was  fear  that  it  would 
finally  close  in  on  the  landing  and  shut  it  out.  Another  difficulty  was  that  the  prog- 
re.'^s  of  the  bar  had,  at  low  water  stages,  cut  off  the  city  waterworks  from  a  supply 
of  pure  water,  nothing  going  into  the  intake  when  the  bar  was  out  of  water  but  the 
backwater  from  Quincy  Bay,  much  contaminated  with  sewage  and  constituting  a 
menace  to  the  health  of  the  city.  The  two  considerations  united  made  the  call  lor 
relief  verv  persistent  and  loud. 

A  relief  was  attempted  in  1896  by  dredging  a  100-foot  cut  through  the  dry  bar  at  the 
foot  of  the  bay  and  riprapping  the  upper  side  of  the  cut.  This  channel  was  about 
6  feet  below  low  water  and  100  feet  wide.  The  protection  put  on  the  slopes  was  mostly 
of  brush,  with  just  enough  rock  to  sink  it,  and  the  top  of  this  protection  was  at  a 
level  with  the  crest  of  the  bar,  about  3  feet  above  low  water.  This  cut  had  a  direc- 
tion not  far  from  perpendicular  to  the  direction  of  the  main  current  of  the  river. 
During  the  year  of  its  construction  it  answered  its  purpose  and  w^ashed  away  the 
filthy  water  from  the  intake  of  the  waterworks  and  tne  water  from  near  the  landing. 
It  was  but  a  short  time,  however,  before  a  high  water  occurred,  which,  sweeping 
across  it,  soon  filled  the  cut  with  sand,  and  thereafter  the  brush,  being  firmly 
anchored  in  the  sand,  resisted  any  deepening  of  the  bar  and  even  tended  to  add  to 
the  accumulations. 

To  remove  the  bar  radically,  it  was  therefore  planned,  first,  to  erect  a  dam  of  light 
brush  and  rock  construction  extending  at  an  angle  with  the  current  from  the  foot  of 
Quincy  Bay  until  it  reached  the  1,300-foot  channel  line  of  the  main  river,  this  dam 
to  be  carried  up  to  the  highest  of  the  ordinary  river  banks,  13  feet  above  low  water. 
Then  it  was  planned  to  make  a  cut  200  feet  wide  with  the  suction  dredce  below  this 
dam  and  pump  the  sand  over  the  dam  to  its  upper  side,  where  it  could  never  again 
get  into  the  cut.  It  was  thought  that  this  cut  being  made,  the  current  would  draw 
through  it  and  attack  the  bar  on  all  sides,  gradually  washing  it  dovvnHtreain  by  the 
iorce  of  the  river  itself,  and  occasioning  the  least  possible  expense  in  the  rtinoval,  as 
the  force  of  the  river  would  be  utilized.  Accordingly,  the  suction  dre<lge  Iferla  waH 
commissioned  to  do  the  dredging,  and,  after  a  preliminary  trial  in  September  and 
October,  1903,  various  changes  in  her  machinery  were  found  to  be  desirable  and  were 
made  during  the  winter  of  1903-4.  The  dredge  began  work  May  10,  1904.  It  was 
attempted  at  first  to  build  out  a  wing  dam  of  sand  from  the  shore,  without  any  brush, 
to  cat<!h  and  hold  the  sand  after  it  was  pumped.  This  attempt  was  found  abortive. 
The  sand,  pouring  from  the  dischai^  pipe  into  water,  was  found  to  have  such  a  very 
small  specific  gravity  that  it  would  almost  fioat.  Great  masses  of  it  could  be  seen 
from  time  to  time  breaking  away  and  floating  off  downstream,  and  it  was  discovereii 
that,  even  when  the  deposit  kept  several  hundred  feet  above  the  line  of  the  cut,  it 
was  not  long  before  the  sand  flowed  back  into  the  excavated  channel  and  had  to  be 
pumped  over  again.  Such  deposits  of  sand,  when  brought  to  the  surface,  for  some 
time  retained  the  properties  of  quicksand,  and  to  walk  over  it  meant  to  be  instantly 
mired  down,  nor  could  one  extricate  himself  without  assistance.  On  the  other 
hand,  when  the  deposit  reached  such  a  height  that  the  dischaij^e  poured,  not  into 
the  water,  but  onto  the  sand  bank  above  water,  the  deposit  was  like  oeach  sand,  firm 
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and  hard,  bo  that  it  could  be  walked  over  without  any  sinking  in  at  all.  It  in  [)n>lH 
able  that  the  reason  for  the  flotation  of  the  sand  when  de|K)8ittKl  in  the  water  in  ih-xt 
eacrh  of  the  iMirticles  becomes  envelo})ed  by  an  adhering  lilni  of  air,  making  it  exctti- 
sively  light,  while  that  pouring  onto  a  sand  bar  alK>ve  water  and  running  down  a 
slope  of  pand  loses  this  air  and  l)ecomes  at  once  a  compact  mass.  Whatever  the 
CHUPe,  it  was  soon  found  necessary  to  build  a  light  barrier  of  brush  Ixilow  the  saml 
deposit,  to  restrain  this  flotation.  Wing  Dam  21  (sheet  68,  mile  521)  was  therefon* 
built  on  the  upper  margin  of  the  cut  to  be  made.  The  largest  amount  of  brush  wai» 
used  that  could  be  readily  sunk,  and  it  fille<l  with  sand  almost  as  fast  as  it  was  built. 
This  dam  was  made  a  part  of  the  jjroject  for  improving  the  river,  and  the  force  of 
Contrat^tor  Albert  Kirchner  was  utilized  for  the  purpose,  at  the  contract  prices  pre- 
vailing, namely,  for  rock,  $1.35  jx^r  cubic  yanl,  and  for  brush  53  centa  per  cubic 
yard.  This  dam  was  built  between  June  9  and  23  to  a  length  of  930  feet,  and  in  Se\t- 
tember  an  extension  of  260  feet  was  added,  to  cut  off  a  current  that  was  found  to  l>e 
working  disadvantageously  around  the  upper  end  of  the  dam. 

The  work  of  the  dredge  was  found  to  be  far  more  satisfactory  nfter  certain  cbangea 
had  been  made  in  her  machinery.  The  percentage  of  sand  in  tue  discharge  rose  from 
alx)ut  1  or  2  per  cent  to  as  highas  24  per  cent  at  times,  though  a  satisfactory  average 
was  found  to  be  about  10  per  cent.  Two  different  patterns  of  runner  were  tned.  Tlie 
Edwards  runner,  with  three  blades  and  shrouds,  was  found  to  give  the  best  percent- 
age of  sand.  This  runner,  however,  was  of  ordinary  cai?t  iron  and  would  not  hist 
more  than  a  week  before  some  stone  in  the  discharge  would  fracture  the  blades  and 
shrouds  beyond  repair.  A  five-blade  open  ninner  with  renewable  blades  gave  nmcb 
better  results  as  regards  durability,  but  had  considerably  less  eflSciency.  The  i»cr- 
centa^  of  sand  lifted  with  the  open  runner  rarely  got  above  15  per  cent,  and  yet  it*^ 

Eractical  virtues  made  it  more  desirable  than  the  less  durable  but  more  efficient'threi- 
lade  runner.  There  were  constant  tests  made  of  the  discharge  from  the  pump  by 
means  of  a  cock  situated  halfway  up  the  side  of  the  discharge  pipe  where  it  issuer 
from  the  pump  and  where  it  is  thoroughly  united  with  water  oy  the  action  of  the 
runner.  Tests  at  top,  bottom,  and  sides  of  this  pipe  show  that* the  halfway  cock 
gave  a  fair  average  of  the  entire  discharge.  It  was  most  useful  for  studying  the  char- 
acter of  the  discharge  at  any  time  and  the  influence  upon  it  of  various  forms  of  stirrintt 
jets  and  suction  heads.  The  tabulation  of  all  the  observations  for  percentage  of  s;unl 
made  with  this  cock  gave  an  average  of  about  9i  feet  per  second.  Both  the  percen ratre 
and  the  velocity  are  less  than  what  should  be  obtained,  but  to  get  these  percen  tailed 
taxed  severely  the  capacity  of  the  boilers.  Tests  of  different  coals  were  ma<le  from 
time  to  time,  and  it  was  discoverer!  that  the  lowest-priced  coals  w^ere  not  the  cheapcFt. 
It  seems  certain  that  with  the  present  Scotch  boilers  installed,  it  will  always  l>ea 
difficult  matter  to  make  steam  enough,  and  only  the  best  of  coal  will  show  good  results 
in  work  accomplished. 

The  output  of  the  dredge  was  estimated  by  observed  percenta^  and  velocities. 
It  is  certam  that  these  estimates  were  on  the  whole  somewhat  high.  There  w  aa  a 
great  waste  of  time  at  every  move  of  the  dredge  when  the  suction  was  raisecl  and 
only  clear  water  being  pumped,  and  this  could  not  well  be  allowed  for.  The  loss  of 
time  from  breakdowns,  choking  of  the  suction,  and  such  matters  amounted  to  often 
50  per  cent  of  the  time  under  steam.  Such  a  dredge  should  be  made  to  move  with- 
out raising  the  suction,  so  that  the  work  would  l^  continuous.  Such  a  suction  is 
now  Ijeing  prepared  for  her  next  season's  work. 

After  the  sand  taken  from  the  cut  had  been  raised  to  a  height  of  about  10  feet 
al>ove  low  water,  scra^)ers  were  used  to  make  a  ridge  or  levee  on  the  upper  line  of 
the  cut  about  4  feet  wide  on  top  with  1  on  2  slopes,  and  these  sloj^es  and  the  shtjie? 
on  the  upper  side  of  the  cut  continuous  with  the  levee  w^ere  covered  with  brush  and 
rock.  The  object  in  thus  raising  the  height  of  the  sand  deposit  was  to  prevent  hi?h 
water  from  sweeping  the  loose  sand  back  into  the  cut.  In  a  few  years  all  this  an^a 
wiU  be  covered  with  willows,  and  such  action  is  no  longer  to  be  feared.  The  length 
of  this  shore  protection  on  the  upper  side  of  the  cut  was  960  feet,  with  the  260  feet  of 
dam  extending  above  it  already  mentioned. 

From  July  12  to  Septeml)er  6,  1904,  the  Ilecla  was  at  work  in  the  Des  Moinet' 
Rapids  Canal,  and  removed  two  sand  bars  that  had  formed  at  the  mouths  of  two 
creeks  and  threatened  navigation.  On  September  7  the  dredge  and  tender  returned 
to  Quincy  and  worked  continuously  up  to  October  27,  removing  the  bar  and  piling  it 
up  behind  Dam  21.  The  result  of  the  dredging  operations  is  a  channel  between  the 
bar  and  Dam  21 ,  which  is  1,200  feet  long.  At  low  water  it  is  400  feet  wide;  at  4i  feet 
below  low  water  it  is  200  feet  wnde,  and  at  6  feet  below  low  water  it  is  100  feet  wide. 
The  current  through  this  cut  was  very  strong  at  stages  of  the  river  of  5  feet  above 
low  water  and  less,  and  the  movement  of  sand  from  scour  was  rapid.  The  results  of 
the  work  seem  to  be  all  that  could  be  expected  in  such  a  short  time.    The  bar  below 
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Dam  21  has  shnmk  from  an  area  of  832,000  square  feet  at  low  water  to  461,000  square 
fiH*t,  or  nearly  50  per  cent,  measured  November  7,  1904,  when  the  last  survey  wa** 
made.  Area  dredged,  413,9*50  pquare  feet;  cubic  yards  dredged,  279,310;  time  spent 
ill  pumping,  960  hours;  total  time  lost,  393  hours. 

Between  April  19  and  May  12,  1904,  pile  driver  No.  104 j  with  launch  Louise  were 
emploved  in  driving  mooring  piles,  100  feet  apart,  to  mark  the  line  of  the  proposed 
<lam  (\o.  21)  and  to  fasten  the  dredge  and  barges  to.  On  May  12  the  pile-ariver 
outfit  was  discharged  and  went  to  Fort  Madison,  to  drive  piling  for  the  new  pier  at 
Fort  Madison  Bridge.    The  number  of  piles  driven  at  Quincy  bar  was  21. 

DREDGING   QUINCV   BAY. 

Under  authority  of  project  approved  October  12, 1903,  an  emergency  contract,  dated 
December  4,  1903,  expiring  August  31,  1904,  waa  made  with  H.  S.  Brown  for  remov- 
ing the  deposit  which  haa  collected  in  the  vicinity  of  the  lower  railroad  bridge  at 
the  entrance  of  the  bay,  where  two  sewers  had  built  up  considerable  of  an  ol)h trac- 
tion. The  old  brash  mattress  below  Dam  21  (sheet  68)  was  also  removed,  at  an 
expense  of  $350,  and  a  burned  steamboat  wreck  was  taken  out  near  the  west  abut- 
ment of  the  railroad  bridge  where  it  had  sunk.  One  cut  was  made  alon^  the  levee 
front  from  150  feet  above  the  Diamond  Jo  warehouse  to  the  bridge,  in  addition  to  the 
deposit  of  the  Broadway  street  sewer.  Above  the  bridge  an  area  of  100  by  40  feet 
was  dredged  to  6  feet  below  low  water,  and  one  cut  was  made  along  the  west  side  of 
the  draw  rest.  From  August  5  to  19,  1904,  the  dredging  was  continued  by  widening 
the  channel  made  by  the  Hecla  where  it  joined  that  along  the  levee  front,  cutting  off 
the  (;onier  of  the  bar  where  the  Hecla  could  not  reach  for  want  of  sufficient  suction 
pipe. 

Area  dredged,  174,000  square  feet;  cubic  yards  dredged,  30,064.9. 

Financial  staiemeids  for  Quincy  Bay  and  bar  at  Quincy, 

Removing  bar  by  suction  dredge  Hecla: 

Labor $3,668.41 

Fuel 3,148.01 

Subsistence 664.43 

Supplies 187.79 

Current  repairs  and  sundrv  expense 753. 30 

$8,411.94 

(Cost  per  cubic  yard  for  material  dredged,  3  cents. ) 

Piling 379.91 

Contract  dredging  at  mouth  of  Quincy  Bay  (dipper  dredge) : 

30,064.9  cubic  yards,  at  15  cents  per  yard 4,509.73 

Inspection,  etc 217. 68 

4,727.41 

(Cost  per  cubic  yard,  15.7  cents.) 

Building  Dam  21  (sheet  68)  and  shore  protection: 

Rock  and  brash  in  place 4,951.  70 

Labor  and  team  hire 141.50 

5,093.20 

Removing  old  brash  mattress  below  Dam  21  (70  hours*  work  of 

dredge,  at  $6  per  hour) 350.00 

Add: 

General  superintendence  and  office  expenses 250. 00 

Freight  paid  on  lumber  for  barge  207 176. 48 

Total 19,388.94 


In  November  surveys  were  made  in  the  vicinity  of  Montrose  (miles  469-472), 
vicinity  of  Curtis  Point  (miles  498-501),  and  vicinity  of  Quincy  (mile  521).  Other 
surveys  were  made  from  time  to  time,  incidental  to  the  progress  of  dredging  at  Quincy 
bar. 

IN   GENERAL. 

The  general  high  water  prevailing  during  the  working  seasons  of  the  past  two 
years  has  prevented  the  dressing  of  the  tops  of  all  dams  built  during  that  perioil. 
The  showing  made  during  a  brief  period  of  low  water,  when,  for  a  few  days,  some  of 
these  dams  were  exposed,  indicates  that  they  are  Substantially  at  grade  and  need 
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ily  light  trimming  to  put  them  in  first-class  condition.    The  shoalest  water  develope<i 
tliia  district  during  the  year  was  at  the  end  of  Dam  6  (mile  491 ),  where,  for  a  few 


onlji 

ill  1 

(lays,  the  depth  was  only  4.5  feet.    The  repairs  to  the  dam,  raising  it  to  a  4-fo«>t 

sta^,  restored  a  good  channel.    A  second  shoal  developed  at  Curtis  Point  ( mile  501 '. 

where  the  channel  is  in  a  state  of  change.    The  construction  of  Dam  8  (naile5()li 

will  in  all  probability  eliminate  this  shoal. 

The  contractor,  Mr.  Albert  Kirchner,  showed  commendable  energy  in  the  execu- 
tion of  lK)th  his  contracts,  working,  as  he  did,  under  many  difficulties  due  to  the  high 
water  and  trouble  in  securing  fascmes  during  a  large  part  of  the  season. 

Mr.  W.  T.  Pierce,  inspector,  and  assistant,  Mr.  Josef  Mershon,  deserve  commenda- 
tion for  faithful  and  eflicient  performance  of  their  duties. 
Very  respectfully,  your  obedient  servant, 

M.  Metos, 
United  States  Cwil  Engineer, 
Maj.  J  AS.  L.  LrsK, 

CorpB  of  Engineers. 


rrport  op  mr.  a.  l.  richards,  assistant  engineer. 

United  States  Engineer  Office, 
Rock  Mamly  Ill.j  January  17,  1905. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  imjprov- 
ing  the  Mississippi  River  between  Hannibal  and  the  mouth  of  the  Missouri  River, 
the  division  in  my  local  charge,  during  the  calendar  year  ending  December  31,  1904: 

HANNIBAL  TO   MOUTH   OP   MISSOURI   RIVER. 

The  improvement  of  this  section  of  the  river  was  carried  on  under  project  approval 
May  21,  1904.  This  work  was  performed  by  hired  labor  and  the  useoi  Government 
plant,  the  U.  S.  towboat  Coal  Bluff  doing  the  towing. 

Brush,  delivered  on  United  States  barges,  w^as  purchased  under  emergency  contract's 
and  written  notices,  without  advertising,  and  was  furnished  by  John  C.  Rupp,  of 
Quincy,  III.,  and  H.  Holmes,  of  Foley,  Mo.  The  prices  paid  were  17,  17 J  and  IH 
cents  per  cubic  yard,  delivered  on  United  States  barges. 

Rock  was  delivered  on  United  States  barges  at  the  quarries  and  towed  by  the 
United  States.  It  was  purchased  under  emergency  contracts  and  written  notices,  and 
was  furnished  by  the  Grafton  Quarry  Company,  of  Grafton,  111.,  and  George  W. 
Camery  and  Hanes  &  Camery,  of  Hannibal,  Mo.  The  prices  paid  were  58,  65,  63, 
and  60  cents  per  cubic  yard. 

The  working  season  opened  July  8,  and  closed,  owing  to  the  allotment  for  this 
division  having  been  expended,  October  29, 1904. 

The  Voal  Bluff  and  30  pieces  of  pkuit  were  laid  up  for  the  winter  in  the  harbor  at 
Portage  Island,  where  they  will  be  repaired  before  being  placed  in  commission  next 
season. 

yicinity  of  Ouhre  Island  {mile  616). — Closing  Dam  17  was  built  from  near  the  head 
of  Cui  vre  Island  across  the  chute  to  Island  503.  Wing  Dams  7  and  8,  built  in  1898-99, 
were  raised  from  3  and  4  feet,  respectively,  to  an  elevation  of  7  feet  above  low  water. 

VicmUy  of  loim  Island  (miles  6?;^-tf^i).— Wing  Dam  27,  built  in  1898  to  a  3-foot 
stage,  was  rained  to  an  elevation  of  7  feet  above  low  water.  Wing  Dam  28,  built  in 
1898,  was  leveled  up.  Wing  Dam  32,  from  Illinois  shore  950  feet  below  Dam  27; 
W' ing  Dam  33,  from  Illinois  shore  825  feet  below  Dam  32,  and  Wing  Dam  34,  from 
Bolters  Island,  at  a  point  1,000  feet  above  Dam  9,  were  built.  Wing  Dam  35,  from 
Bolters  Island  1,300  feet  above  Wing  Dam  34,  and  Closing  Dam  36,  from  Enterprise 
Island  to  Missouri  shore,  were  built.  Closing  Dam  9,  built  in  1894-95,  was  raised  to 
an  elevation  of  8  feet  above  low  water.  The  shore  protection  above  head  of  Squaw 
Island  was  extended  down  river  for  a  distance  of  1,500  feet. 

Vicinilyof  Grafton,  111.  {mile  6S5). —V/ing  Dams  24  and  25,  built  in  1895,  were 
repaired  at  their  shore  ends.    Closing  Dam  32,  built  in  1895,  was  repaired. 

Vicinity  of  Portage  Mand  {miles  640-641)  .—Closing  Dam  15,  built  in  1894,  wss 
repaired.     Dam  48  (Portape  roadway),  built  in  1897,  was  repaired  at  outer  end. 

Vicinity  of  Louisiana. — Kepairs  to  ferry  dike  were  completed. 
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lAgt  of  vxrrks  constructed  and  repaired  and  of  materials  used  during  the  season  of  1904 
between  Hannibal  and  mouth  of  Missouri  River. 


Desi^ation. 


Sheet  81  (mUe8  615-ei6): 

Cloeing  Dam  17 

Wing  Dam  7,  repaired 

Wing  Dam  8,  repaired 

Sheet  83  (miles  «27-631 ): 

Wing  Dam  27,  ndsed 

Wing  Dam  32 

Wing  Dam  33 

Wing  Dam  34 

W ing  Dam  85 

CloMing  Dam  36 

Closing  Dam  9.  raised  and  repaired 

Shore  protection,  Squaw  Island,  extended  . 
Sheet  84  (miles  635-641 ) : 

Wing  Dam  24,  repaired 

Wing  Dam  25,  repaired 

Closing  Dam  32,  repaired 

Cloeing  Dam  15,  repaired 

Dam  4S  ( Portage  roadway) ,  repaired 


Total, 


i  Height 
1864. 


Feet. 
560 


700 
250 
800 
400 
1,160 


1,600 


Feet. 

7 
7 
7 

7 
7 
7 
7 
7 
7 
8 
4-18 


Cub.  yds, 
2,m.6 
1,865.4 
1,820.9 

1,118.9 
1,620.1 
941.2 
4,299.0 
2,455.7 
4,861.1 
2,229.8 
2,198.6 

63.5 

146.3 

2.744.8 

2,932.4 

121.8 


81,721.1 


Fascines. 


Cub.  yds. 
3,525.7 
3,088.5 
2,464.8 

2,475.2 
2.271.4 
1,464.7 
8.335.6 
5,598.4 
8,850.7 
3,535.6 
3,324.4 


8,535.5 
4,174.8 


52,085.3 


Financial  statement  for  work  of  constructing  dams  and  shore  protections  between  Hannibal 
and  mouth  of  Missouri  River ^  performed  by  hired  labor ,  during  season  of  1904. 

Amoant  expended  in  field  durine  calendar  year  1904 $46, 054. 27 

Add  quota  of  general  superintendence  and  office  expenses 1, 644. 63 

Plant  charge 6,271.43 

Total 52,970.33 

Material  put  in  works: 

Rock cubic  yards..      31,721.1- 

Fascines do 52,085.3 

Total do....      83,806.4 

Agerage  cost  per  cubic  yard: 

On  barges 10.339 

For  towing .073 

For  putting  in  place .  109 

For  local  supenntendence  and  office  expenses .  026 

For  general  superintendence  and  office  expenses .  019 

For  plant .061 


.627 


CHANNEL  AND  HARBOR  AT  HANNIBAL. 


An  emergency  contract  for  improving  the  harbor  at  Hannibal,  Mo.,  by  dredging, 
was  entered  into  September  8,  1903,  with  H.  8.  Brown,  of  Quincy,  111.,  for  dredging 
30,000  cubic  yards  of  material,  at  15  cents  per  cubic  yard,  trom  in  front  of  the  steam- 
boat and  ferry  landings  at  that  city. 

This  work,  which  was  discontinued  October  3,  1903,  on  account  of  high  water,  was 
igain  resumed  August  23,  1904,  and  continued  until  September  22,  when  the  contract 
A'as  completed. 

Daring  the  season  the  dredging  was  carried  to  the  required  grade  of  4.5  feet  below 
'ow  water,  and  24,609.8  cubic  yards  of  material  were  removed. 
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During  the  season,  surveys  were  made  in  the  following  localities:  From  head  oi 
Slim  Island  to  foot  of  Portage  Island  (miles  637-641);  vicinity  of  Iowa  Islaml.- 
(miles  626-631);  vicinity  of  Stag  Island  (miles  603-605);  vicinity  of  Hamburg,  HI. 
(miles  589-593) ,  and  from  Gilbert  Island  to  head  of  Hickory  Chute  (miles  550-o»".l  i . 
In  all  a  total  distance  of  24  miles  of  river  was  surveyed,  and  the  not^  are  now  bein;^ 
plotted  in  thii^  office. 

IN  GENERAL. 

The  sta^  of  water  during  the  entire  season  was  very  favorable  for  construction 
work,  which  advantage  materially  decreased  the  cost  of  construction  as  compartMl 
with  the  last  three  seasons'  operations,  during  which  time  the  river  was  at  an  exces- 
sively high  stage. 

The  most  noticeable  results  were  obtained  this  season  in  the  vicinity  of  Iowa  Is- 
land. The  river  at  this  point  was  in  very  bad  condition,  threatening  to  be  the  head 
of  navigation.  Four  new  wing  dams  were  built  at  this  point  and  two  old  oxu.- 
repaired,  and  at  the  time  the  first  dam  was  completed  a  noticeable  improvement  in 
the  channel  was  evident,  and  by  the  time  all  the  dams  were  built  the  channel  wa> 
in  excellent  condition,  and  will  remain  so  as  long  as  the  constructed  work  is  kept  in 
good  repair.  No  work  was  done  in  the  vicinity  of  Stag  Island,  as  the  survey  at  that 
point  indicate<i  that  the  channel  was  not  in  the  proper  position  to  permit  of  improve- 
ment at  that  time,  and  it  is  in  fair  condition  at  present. 

The  total  length  of  works  constructed  under  day-labor  work  during  the  season  of 
1904  is  as  follows:  Dams,  3,860  feet;  shore  protection,  1,500  feet. 

The  day -labor  work  next  season  will  probably  be  confined  between  the  head  of 
Gilbert  and  North  Fritz  islands,  as  the  surveys  indicate  that  this  stretch  is  in  great 
need  of  improvement,  and  the  channel  is  now  in  the  proper  position  to  be  regulated. 

No  work  was  done  on  the  Fetter  &  Crosby  contract,  but  it  is  intended  to  work  out 
this  contract  early  next  season,  confining  the  work  mostly  to  shore  protection  in  the 
vicinities  of  Pharrs  and  Hosiers  islands. 

It  will  be  necessary  to  establish  a  new  winter  harbor  for  the  fleet  of  thifi  divipi<»n 
(or  dredge  out  the  one  now  in  use),  as  the  present  harbor  at  Portage  is  accessible 
only  at  high  stages  of  water,  it  being  entirely  landlocked  at  present 
Very  respectfully,  your  obedient  servant, 

A.  L.  Richards, 

Assigtant  Engineer. 

Maj.  J  AS.  L.  LusK, 
Corps  of  Engineers. 


repobt  op  mh.  c.  w.  durham,  principal  assistant  engineer,  on  plant. 

United  States  Engineer  Office, 
Bock  Mandf  III.,  February  9,  1905. 

Major:  I  have  the  honor  to  present  the  following  report  on  the  condition,  etc.,  of 
the  floating  stock  or  plant  belonging  to  the  improvement  of  the  Mississippi  River 
between  the  mouth  of  the  Missouri  Kiver  and  St.  Paul,  December  31,  1904. 

In  this  report  "good'*  is  in  fine  condition,  wanting  slight  repairs  or  none;  "fair" 
requires  extensive  repairs  or  such  as  are  advisable;  "bacr'  should  be  condemned  or 
rebuilt.     Pieces  condemned  during  1904  are  omitted. 

The  plant  in  question  is  as  follows:  One  large  towboat(Q)a/  jB/«/f ),  good;  2 
medium-sized  towboats  (Fary^  Alert) y  good;  1  medium-sized  towboat  (  Vixen) ,  bad; 
4  small  towboats  {Ruthj  Ada,  Elsie,  Lucia),  good;  2  small  towboats  (Mac,  Emihi), 
fair;  1  small  towboat  (Louise),  bad;  1  eisoline  launch  (Myra),  good;  1  ansoline 
launch  (Edith),  bad;  1  dipper  dredge  (Phoenix),  good;  1  dipper  dredge  (  Vulcan), 
fair;  2  suction  dredges  (Hecla,  Gey)*er),  good;  1  dump  boat,  good;  3  dump  boats,  fair; 
1  steam-drill  boat,  good;  1  steam-<irill  boat,  fair;  I  steam-dnll  boat,  bad;  21  pontons, 
good;  1  pile  driver,  good;  2  pile  drivers,  fair;  6  large  quarter  boats,  good;  5  large 
quarter  boats,  fair;  1  large  quarter  boat,  bad;  5  small  quarter  boats,  good;  3  small 
quarter  boats,  fair;  2  small  quarter  boats,  bad;  4  lai^e  office  boats,  good;  9  small 
office  boats,  good;  4  small  office  boats,  fair;  1  small  office  boat,  bad;  1  derrick  boat, 
good;  1  derrick  boat,  bad;  2  store  boats,  good;  1  store  boat,  fair;  5  building  boats, 
good;  1  building  boat,  bad;  36  large  barges,  good;  44  lai^ge  bargee,  fair;  6  lai^ge  ttai^ges, 
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bad;  2  small  baiTKen,  j^ood;  3  small  barges,  fair;  1  small  Imrge,  bad;  and  a  large  num- 
ber of  grasshoppers,  loading  boats,  powder  boats,  and  skiffs,  mostly  in  good  condi- 
tion. 

To  the  snag-boat  service  belongs  the  side- wheel  steamer  Colonel  A.  ^facken^iey  good. 

The  Des  Moines  Rai)id8  (^anal  ha*^  a  atiiall  i)lant,  consisting  of  1  small  towboat 

{Crrare) J  good;  I  small  towbo&t  (StelUt)^  bad;  1  gasoline  launch   {Madge)y  good;  1 

dipper  dredge  {Ajnx)^  fair;  4  dump  boats,  gooil;  1  small  barge,  good;  2  small  barges, 

fair. 

The  western  section  Illinois  and  Mississippi  Canal  has  1  gasoline  launch,  goo<i,  and 
1  large  barge,  good. 

There  has  been  exi)€nded  on  the  plant  belonging  to  general  improvement,  to 
December  31, 1904,  $1,009,867.34,  and  its  estimated  value  on  January  1,  1905,  was 
$148,091.74. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Principal  AssisUxnt  Engineer, 
Maj.  Jas.  L.  Lusk, 

Corps  of  Engineers. 

Y3. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Rapids  Canal  was  open  to  navigation  during  the 
fiscal  j^ear  235  days,  during  which  time  there  passed  through  it  928 
steamboats  and  285  barges,  earr3ing  33,906  passengers,  14,451  tons  of 
merchandise,  and  3,700  bushels  of  grain.  There  also  passed  through 
the  canal  17,190,000  feet  B.  M.  of  lumber,  4,475,000  feet  of  logs, 
4,655,000  shingles,  and  8,262,000  laths.  This  statement  is  about 
double  that  of  1904,  the  canal  business  in  both  3^ears  being  much 
smaller  than  usual  on  account  of  the  prevailing  high  stages  of  the 
river,  which  permitted  most  of  the  rafts  and  many  boats  to  pass  over 
the  rapids  outside  of  the  canal. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Rapids  Canal 
and  dry  aock  have  been  during  the  past  year  ^3,668.83,  the  same 
being  provided  for  under  an  indefinite  appropriation  made  by  act  of 
July  5,  1884.  Nominal  repairs  were  made  to  the  locks  and  buildings. 
Dredging  was  carried  on  from  «July  1  to  September  10  and  from 
October  14  to  November  15, 1904,  and  from  April  17  to  June  30, 1905, 
and  amounted  to  161,970  cubic  yards,  whicn  makes  the  aggregate 
taken  from  the  canal  since  June  30,  1878,  2,011,261  cubic  yawls. 

The  dry  dock  was  in  constant  use. 

Details  of  canal  and  dry -dock  operations  may  be  found  in  the  report 
of  United  States  Civil  Engineer  M.  Meigs. 

Money  stateiaent, 

July  1,  1904,  balance  on  hand  ($3,538.31  unexpended ) $2, 540. 83 

June  30,  1905,  amount  drawn  from  Treasury  during  fiscal  year  under 
indefinite  appropriation 41, 469. 81 

44,010.64 
June  30,  1905,  amount  expended  during  fiscal  year 43, 668. 83 

July  1,  1905,  balance  on  hand  ($6,645.86  unexpended) 341. 81 

July  1,  1905,  outstanding  liabilities 3,017.12 
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ABOTRACT  OP  APPBOPRIATION8  AND  ALLOTMSNIB. 


By  act  approved — 

ApnlSO,  1878 $7,500.00 

June  18,  1878  (allot- 
ment)          32,500.00 

March  3,  1879 40,000.00 

June  14,1880 30,000.00 

March  3, 1881,  expend- 
ed during  fiscal  year 
ending — 

June  30, 1882 41, 771. 17 

June  30, 1883 77, 926.  79 

June  30, 1884 43, 283. 42 

July  5,  1884,  expend- 
ed during  fiscal  year 
ending — 

June  30, 1885 44,506.50 

June  30, 1886 43, 009. 53 

June  30, 1887 42, 152. 84 

June  30, 1888 42, 802. 36 

June  30, 1889 38, 885. 37 

June  30, 1890 43, 995. 80 


By  act  approved- 
July  5,  1884,  expend- 
ed during  fiscal  year 
ending — 

June  30, 1891 $44, 998. 20 

June  30, 1892 43,  968. 92 

June  30, 1893 57, 057. 21 

June  30, 1894 55,  366. 48 

June  30, 1895 41, 052. 80 

June  30, 1896 37, 555. 21 

June  30, 1897 33,  440. 54 

June  30, 1898 38, 604. 95 

June  30, 1899 35, 118.  85 

June  30, 1900 39, 120.  73 

June  30, 1901 48,  596. 91 

June  30, 1902 41, 805. 50 

June  30, 1903 40,  623. 37 

June  30, 1904 *  45,161.69 

June  30, 1905 43,  668.  83 

Total  expended.  1,174,362.96 


Expenditures  Jot  operating  and  care  of  Des  Moines  Rapids  Canal  for  fiscal  year  ending 

Jun 


June  SO,  1905, 


Month. 


Office  and  administiation. 


8«l»rie8.  supplies.!  «j|^«^^     Total. 


Canal  and  locks. 


Labor.    Supplies.   ^^J^^      Total. 


1904. 

July 

August 

September... 

October 

November  . . . 
December. . . . 


1906. 

January 

February  ... 

March 

April 

May 

June 


1750. 00 
875.00 


750.00 
525.00 


525.00 
525.00 
525.00 
S75.00 


12.25 


S3. 23 
1.23 

18.16 
1.46 
.46 


2.18 
9.75 


850.00 


84.91 


19.95 
3.27 


$758.23 

376.23 

18.15 

751.46 

527.71 


525.00 
527.18 
534.75 
375.00 
54.86 
853.27 


$2,695.00 
1.440.00 

124.50 
2,685.00 

981.01 


1,020.37 
942.00 
968.34 

1,547.96 


1,484.00 


$195.32 

4.20 

240.83 

186.68 

120.25 

28.13 


4.85 
28.02 

9.55 

98.65 

85.88 

203.29 


$89.10 

221.47 

1,908.08 

890.62 


96.98 
125.26 
473.92 
188.48 
28.88 
60.14 


$195.32 
2,599.20 
1,769.98 
482.65 
4,708,28 
1,394.66 


1,121.35 
1,095.27 
1,446.81 
1,774.99 
114.66 
1,747.43 


Total. 


5,200.00  37.16  1        59.68     5,296.84  13,783.18     1,145.00  ]  3,622.87 


18,460.56 


Month. 


Dredging  canal. 


Labor. 


Supplies. 


Cunent  re- 
pairs. 


Total. 


Grand 
total. 


July 

August 

September. , 
October  ... 
November., 
December . 


1904. 


$1,286.06 

2,586.32 

173.00 


1,427.90 


$1,297.87 

604.05 

1,292.90 

825.99 

234.57 


January . . 
February . 

March 

April 

May 

June 


190). 


800.19 


795.50 


24.05 

469.82 

3.87 

l,435.t* 


$525.67 
1.285.86 
1,687.06 
1,071.29 
178.45 
75.84 


430.54 
289.76 
713.23 
611.78 
8.15 
391.05 


$3,109.60 
4,876.23 
8,152.95 
1,897.28 
1.840.92 
75.84 


430.54 
289.76 
737.28 

1,881.79 
7.02 

2.622.28 


$8,304.92 
7,728.66 
5,299.11 
1,898.08 
7,300.66 
1,998.21 

2,076.89 
1.912.21 
2,718.84 
4,031.78 
176.54 
5,222.98 


Total. 


7,068,97 


5,588.80 


7,263.67  ,    19,921.44 


43, 668. « 
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OOMMBRCIAL  STATISTICS. 

7}raffic  statement  of  the  De»  Moines  Rapids  Canal  for  the  fiscal  year  ending  June  30,  1905. 


Month. 


1904. 

July 

August 

September , 

October 

November 

1906. 

April 

May , 

June 

Total 


Boats 
up. 

87 
81 
71 
72 
42 

40 
68 
66 

Boats, 
down 

Barges 
up  and 
down. 

Passen- 
gers. 

Merchan- 
dise. 

Qrain. 

83 
86 
80 
68 
47 

8 
28 
7 

40  '      11,430 
69  1        6,488 
47  1        6,343 
83          8,728 
46  1           887 

21  1           243 

11  1        2,690 
19  1        8,787 

Tbnt. 
2,948 
2,3W 
2,284 
1.482 
370 

1.244 
2.267 
1,612 

Bushds. 

2,700 
1.000 

626 

402 

»5 

38,906 

14,461 

8,700 

Month. 
1904. 

Lumber. 

Logs. 

Laths. 

Shingles. 

Lockage 
atone 
lock. 

July 

Feet. 
8,040,000 

360,000 
5,100,000 
3,700,000 

Feet. 

Number. 
1,726.000 
30,000 
1,487.000 
6,070,000 

Number. 
2,380,000 
86,000 
1,160.000 
1,090,000 

166 

August 

1,326,000 
3.150.000 

164 

September 

177 

October 

180 

November .... 

66 

April 

1906. 

66 

M^.::::: ::;::::::::::::::     :::::::::: 

101 

June 

89 

Total ... 

17,190,000 

4,476,000 

8.262,000 

4,666,000 

968 

Table  showing  amounts  of  material  removed  from  the  Iks  Moines  Rapids  Canal  from 
June  SO,  1878,  to  June  SO,  1996. 


Cubic  yards. 

1879 8,700 

1880 39,277 

1881 9,003 

1882 67,789 

1883 113,575 

1884 52,616 

1885 38,097 

1886 66,970 


1887. 
1888. 
1889. 
1890. 
1891. 


78, 537 
47,333 
86,278 
23,830 
46,751 


1894 
1895 
1896 
1897 
1898 


Cubic  yards. 
58,025 


48,128 

57,269 

54,551 

48,148 

1900 102,208 

1901 149,948 

1902 131,786 

1903 1 107,221 

1904 130,679 

1905 161,970 


Total 2,011,261 


1892 149,818 

1898 113,954 

Note. —Of  the  above  total  152,169  cubic  yards  was  removed  by  contract,  1,228 
cubic  yards  was  removed  by  teams,  and  the  remainder,  1,857,864  cubic  yards,  was 
removed  by  United  States  dredge. 


report  of  mr.  m.  mei06,  u.  8.  civil  engineer. 

Unffed  States  Engineer  Office, 

Keokuk,  Iowa,  July  1,  1905. 
Major:  I  have  the  honor  to  submit  the  following  report  on  "  Operating  and  c^re 
of  the  Des  Moines  Bapids  Canal "  during  the  fiscal  year  ending  June  30.  1905: 

The  canal  was  closed  for  the  winter  on  November  20, 1904,  and  opened  for  the  sea- 
son's navigation  April  1,  1905,  being  open  235  days  and  closed  130  days.  Like  last 
ye»r,  the  stage  in  the  river  has  been  unusually  high,  though  the  flood  of  June,  1905 
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(18.4  feet),  did  not  attain  the  great  height  it  did  in  1903.  The  high  stage  of  water 
has  permitted  much  of  the  traffic  to  pasa  over  the  rapids,  and  hence  it  does  not  show 
in  the  traffic  statement.  One  serious  fiocKl  occurred  in  the  canal,  June  10, 1905,  that 
surpassed  all  previous  experiences.  In  a  few  hours,  on  the  night  of  June  9,  there  fell 
an  amount  oi  water  amounting  to  V2  inches  or  more.  A  cubical  box,  of  12-iuch 
dimensions,  which  stood  in  an  open  place  on  one  of  the  canal  dredces,  was  more 
than  filled  during  the  night.  The  sluices  at  the  middle  and  lower  Iocks  were  of  lit- 
tle use,  as  the  water  rose  so  suddenly  that  the  men  wen^  driven  from  the  sluice  walls. 
An  enormous  flood  poured  into  the  canal  from  the  three  large  and  the  several  smiill 
creeks  and  escaped  partly  through  the  guard  lock,  whose  gates,  despite  the  hijih 
stage  of  the  river,  were  forwd  open,  anil  partly  over  the  sluices  and  gates  at  the 
middle  and  lower  locks,  and  the  rest  ran  over  the  embankment  f mm  station  25  tn 
station  32,  considerably  over  a  mile  in  extent  The  dry  dock  waa  floode<i  at  once  by 
water  pouring  over  the  sides  of  the  dock,  and  the  U.  S.  light-house  tender  Lilu  and 
the  U.  S.  towDOat  DaM  Tipton  were  both  lifted  from  the  cradles.  Fortunately  no 
damage  was  done  to  these  boafc»,  as  they  settled  back  on  the  cradles  where  they  had 
been  placed,  but  the  Tipton  (only  partly  calked)  was  covered  by  the  water  and  filltKl 
with  mud,  which  had  to  be  removed  at  considerable  expense.  The  dry  dock  wii*»j 
filled  with  from  4  to  6  inches  of  mud,  the  removal  of  which  will  be  expensive. 
The  water  swept  across  the  dry-dock  grounds  about  knee-deep,  and  some  little  lum- 
ber floated  away  into  the  river.  Owmg  to  the  fact  that  the  canal  embankment  is 
incased  on  both  sides  by  a  rock  slope  wall,  very  little  damage,  except  from  mud, 
waa  done  by  this  cloud-burst.  An  enormous  amount  of  mud  waa  added  to  the 
deposits  in  the  canal,  and  can  onlv  be  removed  by  dredging.  The  mud  in  the  dry 
dock  will  have  to  be  removed  by  nand. 

The  flood  reached  the  unprecedented  height  of  13. 4  feet  in  the  upper  level  of  the 
canal,  when  9. 5  feet  has  hitherto  been  about  the  highest  water  known,  and  8  feet 
is  flood  level.  The  upper  gates  at  the  middle  lock  were  somewhat  sprung,  but  can  l>e 
straightened.  The  water  was  about  4  feet  above  the  top  of  these  gates,  pouring  into 
the  lock  chamber.  On  the  whole,  surprisingly  little  damage  was  done.  At  the 
lower  lock  the  river  rose  8  feet  in  about  six  hours,  which  is  the  record  for  rapidity 
of  rise. 

REPAIRS  TO   LOCKS. 

But  little  lock  repairs  have  been  needed.  Two  combination  timbers  were  replaced 
in  the  upper  guard  lock  gates,  and  some  decking  was  replaced  in  the  upper  gates  of 
the  middle  lock. 

The  guard  lock  gates,  rebuilt  during  the  winter  of  1890-91,  can  not  be  safelv  used 
another  season,  and  should  be  rebuilt.  The  cost  of  this  work  is  estimated  at  |<>,500, 
including  the  two  necessary  cofferdams.  The  cost  in  1891  was  $5, 700,  but  there  baa 
been  a  great  advance  in  the  prices  of  lumber  and  labor  since  that  time. 

At  the  lower  lock  several  leaks,  due  to  pitting,  have  developed  in  the  hydraulic: 
pipes  on  the  east  side  of  the  lock,  which  have  been  repaired  from  time  to  time  with 
clamps.  Considering  that  the  pipes  have  been  unaeiTsround  twenty-eight  years, 
they  have  given  very  good  service,  but  it  is  thought  that  by  occasional  inexpensive 
repairs  they  may  be' made  to  last  several  years  longer. 

The  lock  buildings  should  be  painted,  as  they  have  had  no  general  painting  for 
eight  or  ten  years. 

CANAL   EMBANKMENT. 

This  embankment,  7}  miles  long,  has  stood  remarkably  well  for  twenty-eight  years 
without  any  serious  leakage  or  breaks.  The  fact  that  it  is  incased  with  riprap  stone 
on  both  sicies  no  doubt  has  been  the  cause  of  its  immunity  from  crevasses.  It  is  only 
a  levee  of  earth,  and  but  for  the  stone  on  its  outside  would  have  been  broken  many 
times  in  ita  28  years  of  life.  The  flood  of  June  10,  1905,  flowed  across  it  for  a  dis- 
tance of  a  mile,  as  above  stated,  with  but  little  damage  other  than  the  washing  off  of 
a  small  amount  of  earth  from  its  top,  which  will  have  to  be  replaced. 

DREDCHNG   CANAL. 

The  extraordinarv  amount  of  deposit  brought  into  the  canal  during  the  last  fiscal 
year  shows  that  either  the  allowance  for  dredging  must  be  increased  or  the  navigable 
width  of  the  canal  reduced,  in  order  to  keep  up  with  the  deposits. 

The  dipper  dredge  Phoenix  and  tender  were  employed  in  dr«iging  the  canal  from 
July  1  to  September  10,  1904,  from  October  14  to  November  15,  1904,  and  from  June 
1  to  30,  1905.  The  hydraulic  dredge  Heda  worked  from  July  15  to  September  6, 1904, 
fmd  from  April  18  to  June  30,  1905. 
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TwD  great  storms  occurred  during  the  fiscal  year,  one  in  August,  1904,  and  one  in 
June,  1905.  These  two  storms  deposited  enormous  quantities  of  mud  in  the  canal. 
During  the  latter  storm  the  water  flowed  into  and  over  the  dry  dock  for  about  .**ix 
hours,  leaving  a  deposit  from  4  to  6  inches  in  depth.  After  each  of  these  storms  it 
was  necessary  to  put  the  dredges  at  work  at  once  at  Prices  Creek  and  Sandusky  Creek 
to  open  navigation.  The  hydraulic  dredge  Hecla  was  found  to  be  very  poorly  adapted 
to  the  removal  of  the  creek* bars  and  heavy  deposit,  which  consists  of  the  nxik,  gravel, 
and  vegetable  trash  that  drops  immediately  at  the  mouth  of  each  creek.  The  stones 
break  the  pump  and  the  trash  clogs  the  suction.  On  the  contrary,  the  dredge  is 
admirably  adapted  to  removing  the  mud  that  accumulators  at  greater  distances  from 
the  outlet  of  each  creek.  During  the  winter  of  1904-5  radical  changes  were  made  in 
the  machinery  of  this  dredge.  The  crane  supporting  the  suction  pipe  was  removed 
and  the  pump  moved  to  the  center  of  the  boat,  her  suction  l>eing  carried  on  a  pon- 
ton 56  feet  long  and  swinging  on  a  pivot  at  the  center  of  the  length  of  the  dredge. 
The  other  machinery  was  correspondmgly  altered  and  a  double-spool  winding  engine 
was  added  to  swing  the  ponton.  As  now  arranged  the  suction  makes  a  cut  of  about 
95  feet  in  width,  various  tests  of  the  efficiency  of  the  suction  were  made  with  results 
of  from  10  to  75  per  cent  of  mud.  The  average  percentage  of  mud  carried,  reduced 
to  the  density  of  mud  in  the  canal  bottom  (98  pounds  per  cubic  foot),  is  10  per  cent. 
Kearly  50  per  cent  of  the  working  time  of  the  dredge  is  consumed  in  small  delays  to 
the  machinery,  shifting  the  pipe  line,  getting  out  of  the  way  of  steamers,  repairing 
the  runner  and  pump,  etc.  Could  these  delays  be  eliminated  the  output  would  be 
enormous  compared  with  anything  that  has  been  done  with  dredges  in  the  canal 
heretofore.  As  it  is  the  expense  is  about  half  that  with  the  dipper  dredge,  barring 
the  stone  and  gravel  immediately  at  the  mouths  of  the  creeks.  The  dipper  dredge 
Phoniijc  is  well  suited  to  this  kind  of  work,  and  as  these  bars  are  quite  limited  in 
extent  and  lie  close  to  the  mouths  of  the  creeks,  she  has  done  efficient  w'ork  in  their 
removal. 

One  unexpected  result  of  using  the  Sandusky  sluice  for  getting  rid  of  the  dredged 
material  has  been  observed:  The  upper  level,  from  the  guard  lock  to  about  1  mile 
below,  was  found  to  have  filled,  in  one  season,  with  from  2  to  3  feet  of  mud.  Evi- 
dently the  large  volumes  of  muddy  water  introduced  into  the  canal  when  sluicing  at 
Sandusky  tend  to  neutralize  the  work  done  at  a  distance  from  the  lock  by  causing 
new  deposits.  The  large  amount  of  stone  that  is  picked  up  by  the  dredges  every- 
where in  the  canal  has  settled  outside  the  sluice  gates  and  formed  a  bar  of  an  acre  or 
more  out  in  the  river,  shutting  off  in  a  great  degree  the  efficiency  of  the  sluice.  It 
is  e^^dent  that  the  sluice  can  not  be  used  much  longer  for  sluicing  dredged  material, 
and  all  must  be  either  pumped  by  hydraulic  dre<lge  over  the  embankment  or  towed, 
as  in  former  years,  out  into  the  river  through  the  guard  or  lower  lock.  By  far  the 
larger  part  can  be  most  cheaply  removed  by  a  hydraulic  dredge.  The  dipper  dredge 
will  have  to  be  relied  on  to  take  out  the  more  solid  deposits. 

The  following  statement  shows  the  localities  where  dredging  was  done  and  the 
quantities  dredged  during  the  fiscal  year  ending  June  30,  1905: 

Cubic  yards. 

Above  guard  lock 6, 840 

Below  guard  lock 50,010 

Vicinity  of  Ballingers 23, 798 

Vicinity  of  Sandusky 49,082 

Vicinityof  Prices  Creek 22,982 

Below  lower  lock 10,258 

Total 161,970 

This  is  the  largest  amount  ever  dredged  during  one  year  from  the  canal.  The 
canal  is  dredged  only  sufficiently  to  keep  it  in  good  navigjvble  condition,  and  at  no 
time  in  its  history  has  it  had  so  much  sediment  in  it  as  it  has  to-day.  The  dredg- 
ing, while  preeer\dng  navigation,  has  not  kept  up  with  the  sedimentation.  The 
pools  that  were  below  grade  and  needed  no  dredging  are  shortening  year  by  year,  as 
shown  by  the  annual  surveys,  and  the  width  of  the  canal  prism  is  decreasing.  All 
these  pomt  to  the  necessity  for  increased  dredging  in  the  future  to  keep  up  with  the 
increasing  muddiness  of  the  river  and  creeks. 

MACHINE  SHOP   AT   LOWER   LOCK. 

During  the  winter  months  minor  repairs  were  made  to  the  snag  boat  Col.  A.  Mac- 
kenzie,  towboats  Coal  Bluff  SLud  Elinor ^  launches  Luda  and  Stella^  and  dipper  dredge 
Vulcan, 
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Heavy  work  wss  done  in  the  alterinff  of  hydraulic  dredge  Heda  from  an  end  sdcv 
lion  to  a  side  saction  dredge.  A  double-spool  winding  engine  was  built  for  this 
dredge,  her  pipe  work  changed  and  overhauled,  pumps  repaired,  aud  two  spud- 
hoisting  cylinders  built  and  installed.  The  position  of  the  main  engine  was  changeil 
from  the  center  to  the  end  of  the  boat,  and  the  Edwards  pump  was  moved  from  the 
end  to  the  center.  Accordion  joints  were  built  for  the  flexible  suction  pipe,  and  a 
new  18-inch  suction,  supported  on  pontons,  was  substituted  for  the  15-inch  suction 
originally  used.  As  now  arranged,  the  suction  swings  from  a  pair  of  connected  pon- 
tons pivoted  at  the  center  of  the  length  of  the  dredge,  and  is  swung  by  a  wire  rope 
operated  by  a  double-drum  winding  engine.  A  spud  at  each  end,  lifted  alternately, 
allows  for  the  progression  of  the  dredge.  The  spuds  are  lifted  by  hydraulic  cylin- 
ders operated  from  the  boiler  feed  pump  at  a  pressure  of  about  125  pounds. 

The  engines  of  the  towboat  David  Tipton  were  overhauled  and  repaired  where 
broken  by  the  accident  to  her  shaft  and  a  new  shaft  was  put  on. 

Heavy  repairs  were  made  to  the  matihinery  of  dredge  Phoenix. 

A  new  dredge  tender  for  the  canal,  the  Grace,  measuring  80  feet  long,  17-foot  beam, 
and  with  T^-inch  cylinders  and  lever  engines,  was  completed,  and  a  trial  trip  made 
m  September,  1904. 

One  cylinder  at  the  lower  east  side  tower  of  the  middle  lock  was  repaire<i. 

OPERATING   DRY   DOCK. 

The  dry  dock  was  in  operation  the  whole  year.  The  new  dredge  tender  Grace  was 
launched  July  29,  1904,  and  finishe<l  in  September.  The  Phcenix  was  docked  three 
times  for  minor  calking  and  repairs  to  spud  well.  Dredge  Heda  was  docked  to  alter 
the  position  of  her  spuds,  and  a  double  ponton  was  built  for  her.  The  towboat 
Dand  Tipton  was  in  dock  from  November  19, 1904,  to  June  29, 1905,  having  her  hull 
rebuilt  with  new  sides,  rake,  and  bow.  The  guard  lock  boom  was  docked  all  winter 
to  dry  out,  and  heavy  repairs  were  made  to  its  fence  and  counterbalances.  The  snag 
boat  Col.  A.  Mackenzie  was  docked  for  calking  and  painting  of  the  hull;  also  the 
U.  S.  light-house  tender  Lilt/y  for  calking  and  repairs  to  rudder.  Coal  flat  No.  54  had 
new  rakes  built  and  some  calking  done.  Two  commercial  boats,  the  Quinry  and 
Duhuqne,  of  the  Diamond  Jo  Line,  were  docked;  the  dockage  fees  amounting  to 
$143.75. 

On  June  10, 1905,  a  great  flood  filled  the  dock  by  pouring  over  the  gat^s,  and  a 
heavy  layer  of  mud  was  deposited.  The  removal  of  this  mud  will  l)e  expensive. 
Some  lumber  floated  away,  and  the  David  Tipton,  which  was  on  the  ways,  was  fiUed 
with  mud.    Otherwise  but  little  damage  was  done. 


A  complete  survey  of  the  canal  was  made  April  11  and  12,  1905,  and  a  resurvey 
was  made  June  22  1905,  after  the  flood. 

MISCELLANEOUS. 

At  various  places  trees  growing  on  the  canal  embankment  have  been  cut,  and 
repairs  have  been  make  to  the  canal  buildings  when  required.  These  buildings  have 
not  been  painted  for  many  years  and  all  ne^  a  coat  of  paint. 

I  have  been  assisted  by  Mr.  John  R.  Carpenter,  superintendent;  Mr.  O.  S.  Willepr, 
clerk,  and  Mr.  W.  T.  Chambers,  recorder,  whose  services  have  been  uniformly  satis- 
factory and  efficient. 

Very  respectfully,  your  obedient  servant,  M.  Meigs, 

United  States  Civil  Engineer. 
Maj.  C.  8.  Rich6, 

Corps  of  Engineers. 

Y4. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  AT  MOLINE,  ILLINOia 

The  river  and  harbor  act  of  March  3,  1905,  apijropriates  $100,000 
for  improving  Mississippi  River  at  Moline,  111.,  in  accordance  with 
report  submitted  in  House  Document  No.  397,  Fifty-eighth  Congress, 
second  session  (reprinted  without  map  in  Report  Chief  of  Engineers, 
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1904,  pp.  2206-2215),  and  provides  that  contracts  may  be  entered  into 
b^^  the  Secretary  of  War  for  such  materials  and  work  as  may  be  required 
to  complete  the  project,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  tne  aggregate  $286,000, 
exclusive  of  the  amount  herein  appropriated. 

The  approved  project  comprises  the  construction  of  a  lock  and  dam, 
with  auxiliary  rock  excavation,  and  dredging  of  mud  and  sand.  No 
through  channel  at  present  exists  on  the  line  of  the  proposed  improve- 
ment. 

The  amount  expended  to  June  30,  1905,  was  $792.36,  used  for 
designing  and  preparing  plans  for  the  lock  and  in  repairing  plant. 

Money  statement. 

Amormt  appropriated  by  river  and  harbor  act  approved  March  3,  1905.  .$100, 000. 00 
Jane  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   792.36 


July  1,  1905,  balance  unexpended 99,207.64 

Amount  (estimated)  required  for  completion  of  existing  project 286, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1905 286,000.00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of 
June  4,  1897. 


ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3, 1905 $100,000 


Y5. 

OPERATING  AND  CARE  OF  ILLINOIS  AND  MISSISSIPPI  CANAL  AROUND 
LOWER  RAPIDS  OF  ROCK  RIVER,  AT  MILAN,  ILLIN'OIS. 

During  the  past  fiscal  year  the  canal  was  in  operation  from  July  1 
to  November  30,  1904,  and  from  March  29  to  June  30,  1905,  a  period 
of  two  hundred  and  forty-seven  days,  during  eighteen  of  which  Lock  37 
was  flooded.  There  passed  through  it  1,261  boats  and  barges,  of  an 
aggregate  tonnage  of  83,887  tons,  carrying  2,310  passengers  and  10,655 
tons  of  merchandise.  The  traflSc  was  much  larger  than  that  of  the 
previous  year,  but  will  continue  to  be  small  until  the  coal  mines  are 
reopened. 

Repairs  to  locks,  gates,  buildings,  etc.,  were  nominal.  The  south 
embankment,  running  west  from  the  Mill  Creek  sluices,  was  raised  to 
a  grade  of  138  feet  opposite  mouth  of  creek,  and  sloping  to  135.5  feet 
at  each  end  of  the  raised  section,  which  was  one-half  mile  in  length. 
A  section  of  the  embankment  250  feet  long  was  raised  8  inches.  The 
revetment  of  both  banks  of  the  canal  from  Mill  Creek  to  Lock  37  was 
thoroughly  repaired.  To  prevent  overflow  of  the  village  of  Milan 
from  Mill  Creek,  Water  street  was  raised  and  widened  for  a  length  of 
2,930  feet,  to  serve  both  as  a  levee  and  roadway.  Considerable  dredg- 
ing was  done  at  the  Mississippi  River  entrance  to  Lock  37  and  at  the 
upper  entrance  of  Lock  35. 
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The  expenses  of  the  fiscal  3'ear  ending  June  30, 1905,  were  $13,601. 96. 
the  same  being  provided  for  under  ai^-t  of  July  5,  1884. 

The  canal  was  in  local  charge  of  Mr.  J.  C.  McEIherne,  assisbint 
engineer. 

There  are  no  outstanding  liabilities. 

M<m  ey  std  ton  tn  t, 

July  1,  1904,  balance  on  hand $391. 5.S 

June  30, 1905,  amount  drawn  from  Treasury  durinj?  fiscal  year  under  indefi- 
nite appropriation 13,  24S.  47 

13,  &40. 00 
June  30,  1905,  amount  exj)ende<l  <iurinp  fincal  year 13,  601. 96 

July  1,  19a'>,  lialanceon  hand 38.04 


ABSTRACT  OP   ALLOTMENTS. 

By  act  approved  July  5,  1884,  expended: 


During  fiscal  year  ending — 

June  30, 1895 $225.00 

June  30, 1896 5,309.17 

June  30, 1897 4,752.46 

June  30, 1898 4,502.39 

June  30, 1899 3,304.92 

June  30, 1900 5, 379.  84 

June  30, 1901 . .% 4, 806. 18 


During  fiscal  year  ending — 

June  30, 1*902 $11,014.93 

June  30, 1903 11,398.94 

June  30, 1904 13, 198.  47 

June  30, 1905 13,601.96 

Total 77,524.26 


Sumina'nj  of  expeiiditures  for  operating  and  rare  of  western  section,  Illinois  and  Mississippi 
Canal,  forfsrni  year  ending  June  SO,  J 905. 


Month. 


July 

August 

September. 

October 

November . 
December . 


January . . 
February . 

March 

April 

May 

June 


Total  . 


19ai. 


Superinteud- 
ence.  office 
expenses, 

wipplicH,  en- 
gineering, 

and  contin- 
gencies. 


$17. 75 
33.78 

58.10 
186.38 
89.38 


190.") 


9.00 


786.89 
375. 78 


Operating 

and  care, 

locks  and 

bridges. 


$295.00 
295.00 
590.00 
295.00 
245.00 


249.31 
245.00 
248.33 


295.00 
690.00 


Repairs.       ^f^^^"       Total. 


$27.84 

593.42 

967.51 

1.491.48 

2,512.77 

17.00 


I 


149.17 

'i's'ii.is 


1,557.06  I      8,347.64        7,080.37 


S7.38 


559.33  I 
1,050.18 


$27.84 

906.1" 

1,296."J9 

2,139..t8 

2,994.15 

351.38 


249.31 
245.  IW 
264.71 
149. 17 
1,641.22 
8,337.14 


1,616.89  I  13,601.96 


Digitized  by  VjOOQIC 


APPENDIX  Y — KEPORT  OF  MAJOB  RICH:^. 


1655 


COM  M  ERCI A  I.  STATISTICS. 


Traffic  tAatemeiU  of  wesleni  section  of  Illinois  and  Mississippi  Canal  for  the  fiscal  year 

ending  June  30^  1905. 


Month, 

Steamers. 

Barges. 

Number 
of  pas- 
sengers. 

Tons  of 
freight. 

Lockages 
at  three 
locks. 

Number. 
139 

Tons. 

Number. 

Tons. 

July 

2, 679. 5 

69 
54 
10 
22 
69 

11,820 

9,010 

690 

1,612 

6.838 

866 
620 
866 
270 
47 

8 
140 
192 
301 

1,794 
1,885 

315 

Aug^ust  .                    

144 

2,269.7 

564.4 

1   iWlO.K 

266 

Scotcmlii  1' 

113 

October      .            

190 
998 

5 

1,057 

3,910 

721 

159 

Novembf  r 

March       

83  I    2,995.7 

1 

3            10.0 

81       2,750.0 

115      3,436.0 

120       2,997.0 

148 
7 

April 

44 
113 
49 

6,917 

20,870 

7,358 

210 

Mav .        .             

385 

Junt; 

170 

Total 

831     19  2T2.1 

430 

61,615 

2,310 
d  approa 

10,556 

1,768 

ing  amoi 

Stdteint  ui  shou 

mts  dredged  fro7n 

canal  an 

ches. 

During 
year. 

(}ub.  yiU. 

10,551 

891 

Location. 

Total 
to  date. 

Below  Lock  No.  37 

Cub.  ydg. 
61,946 

Above  lAxk  No.  35 

4,595 

Blotfinombunr  Landing 

5,000 

Crofisinir  at  ]^iilicr8  Island                                        -  - . . .  . . . 

5,830 

Total 

11,445 

77,371 

Y  6. 

OPERATING  AND  CARP:  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS 

During  the  past  fiscal  year  the  lock  was  open  to  navigation  from 
July  1  to  November  18,  1904,  and  from  March  26  to  June  30,  1905,  a 
period  of  two  hundred  and  thirty-four  days,  during  eighty  of  which 
the  lock  was  flooded  by  high  water.  There  passed  through  it  2,162 
boat^  and  barges,  carr3'inff  10,628  passengers  and  2.940  tons  of  mer- 
chandise. The  traffic,  altnough  very  small,  was  a  little  larger  than 
that  of  the  previous  year. 

Small  repairs  were  made  to  lock,  dam,  and  grounds,  and  a  deposit  of 
mud  was  removed  from  the  upper  entrance  and  chamber  of  lock. 

A  survey  of  the  entire  improvement  was  made  in  May,  1905,  show- 
ing necessary  dredging  to  the  amount  of  66,000  cubic  yards  to  restore 
a  3-foot  grade  above  the  lock  and  4  feet  in  Harris  Slough. 

The  improvement  was  in  local  charge  of  Mr.  J.  C.  McElherne, 
assistant  engineer. 

The  expenses  of  the  fiscal  year  ending  June  30, 1905,  were  $3,833.28. 

There  are  no  outstanding  liabilities. 

Money  statemefit.   . 

July  1,  1904,  balance  on  hand  ($3,082.51  unexpended) $346.24 

June  SO,  1905,  amount  drawn  from  Treasury  during  fiscal  year  under  in- 
definite appropriation 3, 500. 00 

3, 846. 24 
June  30,  1905,  amount  expended  during  fiscal  year 3, 833. 28 

July  1,  1905,  balance  on  hand  ($2,166.72  unexpended ) 12. 96 
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ABSTRACT  OF  APPROPRIATIOMS  AND   ALLOTMSNTB. 

By  act  approved — 

September  19, 1890,  purchaae  of  improvement $100, 000.  OO 

July  5,  1884,  expended  during  fiscal  year  ending- 
June  30,  1894 635.68 

June  30,  1895 6,000.00 

June  30,  1896 3,400.00 

June  30,  1897 8,5S8.20 

June  30,  1898 5,890.05 

June  30,  1899 3,226.87 

June  30,  1900 8,750.94 

June  30,  1901 12,077.01 

June  30,  1902 9,166.68 

June  30, 1903 2,937.27 

June  30,  1904 2,916.49 

June  30,  1906 3,833.28 

Total 167,422.47 


Summary  of  expenditures  for  operating  and  care  of  Oalena  River  improvement  for  fucal 

year  ending  June  SO^  1906, 


Month. 

Superintend- 
ence, office 

expenses,  in- 
ciaental  re- 
pairs, and 
contingen- 
cies. 

Operating. 

Repairs. 

Labor. 

Supplies. 

Total. 

July 

1904. 

$160.00 

1160.00 

August 

814.72 
17.83 

14-72 

September 

160.00 
160.00 
820.00 
160.00 

120.00 
160.00 
120.00 
160.00 
320.00 

8686.50 
48.50 
186.00 
867.00 

196.60 
18.86 

712.88 

October 

208.60 

November 

826.80 

480.80 

December     .                  . .    . 

617.00 

January  

1905. 

417.71 
10.30 

7.90 
68.70 
12.00 
66.97 

742.11 

February 

242.85 

March 

182.00 

May 

216.97 

June.... i -  - 

91.00 

411.00 



Total... 

460.06 

1,840.00 

166.87 

1,876.86 

8,888.28 

COMMERCIAL  STATISTICS. 

Traffic  statement  of  the  Gaiena  River  improvement  for  (he  fiscal  year  ending  June  80, 1905. 


Month. 


Boats  up 

and 

down. 


Paaaen- 
gers. 


Merchan- 
dise. 


Lock- 
ages. 


1904. 

July 

Augus  t 

September , 

October , 

November , 

1906. 

March 

April 

May 

June 

Total 


446 
298 
278 
286 
65 


16 
288 
148 
894 


3,387 

1,334 

1,429 

704 

144 


62 

877 

1,897 

1,804 


2,162    10,628 


Tont. 
58 
148 
329 
b77 
206 


96 

217 

198 

1,111 


2,940 


881 
212 
214 
150 
58 


13 
113 


1,086 
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Y7. 
IMPROVEMENT  OF  HARBOR  AT  LA  CROSSE,  WISCONSIN. 

Seven  hundred  linear  feet  of  shore  protection  was  built  on  Barrens 
Island,  and  some  repairs  were  made  to  closing  Dam  2  (mile  142). 

Money  statement, 

Jnly  1,  1904,  balance  unexpended $1,964.35 

Jane  30,  1905,  amount  expended  daring  fiscal  year 1, 598. 96 

July  1,  1905,  amount  unexpended 365. 39 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  approved — 

June3,  1896  (allotment) $5,000 

March  3,  1899 12,000 

Total 17  000 


Y8. 

'establishment  of  harbor    lines    in    MISSISSIPPI  RIVER  AT 
HANNIBAL,  MISSOURI. 

CITT   OF  HANNIBAL. 

Hannibal,  Mo.,  FArwary  2^,^  190 J/.. 
Sir:  In  pompliance  with  the  resolution  adopted  by  the  citv  council 
of  the  city  of  Hannibal,  Mo.,  at  a  regular  session  held  on  Thursday, 
February  18,  1905,  and  approved  by  his  honor  the  mayor  of  said  city, 
a  copy  of  which  is  transmitted  herewith,  together  with  the  plat^ 
referred  to  in  said  resolution,  to  you,  and  through  you  in  the  proper 
official  channel  to  the  Secretary  of  War,  we  respectfully  request  that 
you  give  the  purpose  of  the  resolution  your  personal  and  official 
indorsement,  so  far  as  you  can  do  so  consistently  with  your  official 
duties. 

It  is  the  desire  of  the  people  of  the  city  of  Hannibal  to  improve  the 
appearance  and  utility  of  their  river  frontage  and  seek  to  do  so  in  com- 
pliance with  the  regulations  of  the  Government  which  may  be  appli- 
cable to  such  conditions. 
Very  respectfully, 
[seal.]  Chas.  F.  Shepherd, 

City  Clerk  of  the  City  of  Hannibal^  Mo. 
Maj.  James  L.  Lusk, 

United  States  Engineer^  Rock  Island^  III. 

«Not  printed. 
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[First  Indorsement.] 

r.  S.  Engineer  Office, 
Rork  Maud,  IIL,  Febnm'y  26.  1904. 
Respectfully  forwarded  to  the  Chief  of  Enprineers,  U.  S.  Army. 
The  conditions  affecting  navigation  at  Hannibal  are  such  as  to  make 
it  desirable,  from  the  point  of  view  of  the  United  States,  that  harbor 
lines  be  established — at  least  l)etween  the  limits  set  forth  within — ami 
probably  beyond  those  limits. 

It  is  therefore  recommended  that  a  special  survey  be  made,  and  that 
$300  be  allotted  for  the  purpose  from  the  appropriation  for  ''  Exam- 
inations, Surveys,  and  Cfontingencies  of  Rivers  and  Harbors/'  and  that 
after  the  completion  of  the  survey  and  resulting  map,  a  public  hear- 
ing for  all  interested  parties  be  held. 

James  L.  Lusk, 
Major^  Corps  of  Engineers, 

[Second  indorBement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

^yasKington^  Fehruary  29^  190Jf„ 
Respectfully  returned  to  Major  Lusk,  who  is  authorized  to  proceed 
as  recommended  in  first  indorsement  hereon. 

The  sum  of  $300  is  hereby  allotted  for  the  purpose  from  the  appro- 
priation for  "  Examinations,  Surveys,  and  CSontingencies  of  Rivers  and 
Harbors."  n 

To  be  returned. 
By  command  of  Brig.  Gen.  Mackenzie: 

H.  F.  Hodges, 
MajoT^  Corps  of  Eng inters. 

[Third  indraement.] 

U.  S.  Engineer  Office, 
Rock  Island^  III.,  April  15,  1906. 
Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  report  of  this  office  dated  April  13,  1905. 
In  the  absence  and  b}^  direction  of  Major  Rich^.: 

C.  W.  Durham, 
Assistant  Engineer, 

[Sixth  indorsement.] 

War  Dkpartment, 
Office  of  the  Chief  of  Engineers, 

Washington,  May  8,  1906. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  city  council  of  Hannibal,  Mo.,  requests  the  establishment  of 
harbor  lines  on  the  water  front  of  the  Mississippi  River  at  that  place. 
The  matter  was  presented  through  the  district  engineer  officer,  who 
reported  that  the  establishment  of  such  lines  was  also  desirable  in  the 
interests  of  navigation. 

The  lines  which  it  is  proposed  to  adopt  have  been  determined 
after  a  preliminary  survey  and  a  public  hearing,  held  February  23, 
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19Q5,  at  which  the  lines  were  agreed  upon  by  the  various  interests 
involved. 

Concurring  in  the  views  of  the  local  officers,  I  recommend  that  har- 
bor lines  be  established  at  Hannibal  and  that  the  lines  selected,  which 
are  delineated  on  the  accompaning  tracing  *  and  described  in  a  separate 
paper,  be  approved  by  the  Secretary  of  War. 

I  further  recommend  that  the  Secretary  indicate  his  approval  on 
the  tracing"  and  description,  both  of  which  have  been  prepared  for 
his  signature. 

A.  Mackenzie, 
Iir!<j,  Gm,^  Chief  af  EnguuTr^^  l\  iS,  Army, 


RE80LITTI0N   OF  THE  CITY   OK  HANNIBAL,  MO. 

A  resolvXion  by  Alderman  Plowman. 

Be  U  resolved  by  the  city  council  of  the  city  of  Hannibaly  Mo.,  That  the  city  engineer 
be,  and  is  hereby,  instructed  to  furnish  a  suitable  tracing  of  the  river  front  of  the 
city  of  Hannibal,  showing  the  formation  of  the  bank  from  the  north  line  of  North 
street  soutii  to  the  mouth  of  Bear  Creek,  and  that  the  same  be  transmitted  with  an 
accompanying  communication  throueh  the  proper  oflScial  channel  to  the  Secretary 
of  War,  requesting  that  Department  of  the  Government  to  cause  the  necessary  survey 
to  be  made  for  the  purpose,  and  to  establish,  in  accordance  with  the  regulations  of 
the  Government  in  such  cases,  a  wharf  or  harbor  line  along  the  river  frontage  of  the 
city  of  Hannibal  from  the  north  line  of  North  street  to  the  mouth  of  Bear  Creek. 

Adopted  February  18,  1904. 

Approved  February  18,  1904. 

[seal.]  John  N.  Baskett,  Mayor, 

Attest: 

Chas.  F.  Shepherd,  City  Clerk. 

State  of  Missouri,  County  of  Marlon,  City  of  HannibaJ,  ss: 

In  the  oflSce  of  the  city  clerk  of  the  city  of  Hannibal,  Mo. 

I,  Charles  F.  Shepherd,  city  clerk  of  the  city  of  Hannibal,  in  the  county  of  Marion, 
State  of  Missouri,  hereby  certify  that  the  foregoing  words  are  and  constitute  a  full, 
true,  and  complete  copy  of  a  resolution  passed  by  the  citv  council  of  the  city  of 
Hannibal,  as  fully  as  the  same  remains  on  file  and  of  record  in  my  office  as  said  city 
clerk. 

In  witness  whereof  I  hereto  set  my  hand,  name,  and  official  signature  and  affix 
hereto  the  corporate  seal  of  said  city  at  my  office  as  said  city  clerk,  in  the  city  of 
Hannibal,  Mo.,  this  23d  day  of  February,  A.  D.  1904. 

[seal.]  Chas.  F.  Shepherd, 

City  Clerk  of  the  City  of  Hannibal^  Mo. 


report  of  maj.  0.  8.  rxchl^:,  corps  of  engineers. 

United  States  Engineer  Office, 

Rock  Island,  III.^  April  13^  1906. 
General:  I  have  the  honor  to  present  the  following  report  in 
re^rd  to  the  establishing  of  harbor  lines  at  Hannibal,  Mo. : 

Maj.  Jas.  L.  Lusk,  Corps  of  Engineers,  my  predecessor  in  charge  of 
the  Rock  Island  district,  received  from  Mr.  Chas.  F.  Shepherd,  city 
clerk  of  Hannibal,  Mo.,  a  communication,  dated  February  24,  1904, 
requesting  the  establishment  of  harbor  lines  at  Hannibal  in  accordance 

«  Not  printed. 
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with  the  regulations  of  the  Government.     With  Mr.  Shepherd's  letter 
was  a  copy  of  a  resolution  of  the  city  council  of  Hannibal,  as  follows: 

Be  it  resolved  by  the  city  council  of  the  city  of  ffannibal.  Mo, ,  That  the  city  eneineer  be, 
and  is  hereby,  instructed  to  furnish  a  suitable  tracing  of  the  river  front  of  the  city  of 
Hannibal,  showing  the  formation  of  the  bank  from  the  north  line  of  North  street  M)utli 
to  the  mouth  of  ]^ar  Creek,  and  that  the  same  be  transmitted  with  an  accompai.yin^ 
communication  through  the  proper  oflScial  channel  to  the  Secretary  of  War,  requehtin^ 
that  Department  of  the  Government  to  cause  the  necessary  survey  to  be  made  f<  -r  the 
purp>ose,  and  to  establish,  in  accordance  with  the  regulations  of  the  Government  in 
Kuch  casep,  a  wharf  or  harbor  line  along  the  river  frontage  of  the  city  of  Hannibal 
from  the  north  line  of  North  street  to  the  mouth  of  Bear  Creek. 

Adopted  February  18,  1904. 

Approved  February  18, 1904.  ,         ^^  ^ 

John  N.  Baskbtf,  Mayor. 

Mr.  Shepherd's  letter  was  forwarded  to  the  Chief  of  Engineers  by 
Major  Lust  February  28, 1904,  with  the  following  (first)  indorsement: 

*  *  *  The  conditions  affecting  navigation  at  Hannibal  are  such  as  to  make  it 
desirable,  from  the  point  of  view  of  the  United  States,  that  harbor  lines  be  estab- 
lished— at  leafit  between  the  limits  set  forth  within,  and  probably  beyond  thoee  limits. 

It  is  therefore  recommended  that  a  special  survey  be  made,  and  that  $300  beallotte<l 
for  the  purpose  from  the  appropriation  for  **  Examinations,  Surveys,  and  Contingencies 
of  Rivers  and  Harbors,"  and  that  after  the  completion  of  the  survey  and  resulting 
map,  a  public  hearing  for  all  interested  parties  be  held. 

The  Chief  of  Engineers  returned  the  letter  with  the  following  (sec- 
ond) indorsement,  dated  February  29,  1904: 

Respectfully  returned  to  Major  Lusk,  who  is  authorized  to  proceed  as  recommended 
in  first  indorsement  hereon. 

The  sum  of  $300  is  hereby  allotted  for  the  purpose  from  the  appropriation  for 
''Examinations,  Surveys,  and  Contingencies  of  Rivera  and  Harbors. 

A  survey  of  the  river  and  adjoining  shores,  including  the  entire  river 
frontage  of  Hannibal  (about  2  miles  in  length),  was  made  in  November, 
1904,  and  detail  maps  have  been  plotteo,  one  on  a  scale  of  1  inch  to 
100  feet,  and  one  on  a  scale  of  1  inch  to  400  feet. 

Notice  of  a  public  meeting  to  be  held  at  11  a.  m.,  February  23, 1905, 
in  the  county  court-house  at  Hannibal,  was  published  in  the  Ck)urier 
Post  and  the  Journal,  of  Hannibal.  Written  notices  were  sent  to  the 
mayor  of  Hannibal,  to  the  superintendent  of  the  Diamond  Jo  Line  of 
steamers,  and  to  the  presidents  and  chief  engineers  of  the  Chicago, 
Burlington  and  Quincy,  the  Wabash,  the  Missouri,  Kansas  and  Texas, 
the  Missouri  Pacific,  and  the  St.  Louis  and  Hannibal  railway  compa> 
nies,  all  of  whom  are  interested  parties.  The  meeting  was  well  attencled 
by  representatives  of  the  city,  of  the  railroads  and  steamboats,  and  by 
sevei-al  private  property  holders.  The  maps  showing  the  tentative 
harbor  hnes  were  suomitted;  discussion  was  invited  and  freely  indulged 
in.  The  proposed  harbor  lines  met  the  approval  of  all  after  some  slight 
changes  had  been  made. 

I  now  have  the  honor,  in  accordance  with  the  provisions  of  section 
11  of  the  river  and  harbor  act  of  March  3,  1899,  to  submit,  for  the 
action  of  the  Secretary  of  War,  the  harbor  lines  as  agreed  upon  at  the 
public  meeting  and  as  laid  down  in  red  on  the  accompanying  map,  and 
to  recommend  their  adoption.  A  copy  of  the  description  also  accom- 
panies this  report. 

Very  respectfully,  your  obedient  servant, 

C.  S.  Rich*, 
Ma^or^  Corps  of  Migineers. 

Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A.  ' 
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DESCRIPTION  OF  THE   HARBOR    LINBS   FOR  THE   MISSISSIPPI   RIVER   AT   HANNIBAL,  MO. 

B^ginningat  a  point  on  the  center  line  of  the  Wabash  Railway  bridge  crossing  the 
Mississippi  Kiver  at  Hannibal,  said  point  being  a  copper  bolt  leaded  horizontally  in 
the  east  lace  of  the  west  abutment  of  bridge  alwut  1  foot  below  top  of  abutment,  and 
being  245.5  feet  from  the  center  of  the  west  draw-rest  pier  measured  alon^  the  axis 
of  the  bridge,  and  also  being  75.5  feet  from  precise  bench  mark  No.  16  of  the  Missis- 
sippi River  Commission,  said  bench  mark  being  a  bolt  in  face  of  natural  rock  at  east 
t.'ntrance  of  the  tunnel  at  the  Missouri  end  of  the  bridge,  said  lx)lt  being  7  feet  south 
of  entrance  to  tunnel  and  about  4  feet  above  level  of  n)adway;  thence  southeasterly 
in  a  straight  line  making  an  angle  of  94°  30^  w  ith  the  center  line  of  the  bridge  to 
a  point  bearing  northeasterly  126.8  feet  from  United  StatcH  iiKmunient  No.  1,  said 
monument  being  set  86.4  feet  from  the  west  line  of  Hridire  8tn  et  measured  at  a  right 
angle  with  said  west  line  from  a  point  629.9  feet  st)uth easterly  fmm  the  stone  mark- 
ing the  southwest  comer  of  Ridge  and  Bridge  streets,  said  point,  said  monument  No. 
1,  and  said  harbor  line  point  being  in  the  same  straight  line;  thence  southeasterly  in 
a  straight  line  to  a  point  in  the  southeasterly  or  down-river  line  of  Ferry  street,  said 
point  being  96.3  feet  northeasterly  from  United  States  monument  No.  z,  said  monu- 
ment being  set  on  the  southeasterly  line  of  Ferry  street  and  being  106.7  feet  from  the 
southwest  corner  of  Ferry  and  Bridge  streeb*;  thence  southeasterly  in  a  straight  line 
to  a  point  in  the  prolongation  northeasterly  of  the  southeasterly  line  of  Hill  street, 
said  point  being  122.2  feet  northeasterly  from  United  States  monument  No.  3,  said 
monument  being  set  on  the  southeasterly  line  of  Hill  strtet  prolonged  and  being 
136.8  feet  from  the  southwest  corner  of  Hill  and  First  streets;  thence  southeasterly 
in  a  straight  line  to  a  point  in  the  prolongation  northeasterly  of  the  southeasterly 
line  of  Broadway,  said  point  being  437.6  feet  from  United  States  monument  No.  4, 
said  monument  being  set  on  the  southeasterly  line  of  Broadw^ay  prolonged  and  being 
102.4  feet  from  the  northeast  comer  of  the  stone  foundation  of  the  Empire  mill, 
which  foundation  comer  lies  on  the  southeasterly  line  of  Broadway;  thence  south- 
easterly in  a  straight  line,  making  an  angle  of  168°  1(K  with  the  narbor  line  last 
described,  2,885  feet,  to  a  point  54.7  feet  northeasterly  from  United  States  monument 
No.  5,  said  point  and  said  monument  Ijeing  set  on  a  straight  line  at  a  right  angle 
with  a  straight  line  (shown  in  red  on  map)  connecting  the  point  of  curve  (P.  C.)  and 
tangent  point  (P.  T. )  of  the  Chicago,  Burlington  and  Quincy  Railway,  said  P.  C.  and 
P.  T.  being  marked  by  rail  monuments  set,  with  cross  in  tops,  vertically  in  the  cen- 
ter of  the  main  track,  said  monument  No.  5  being  set  20.3  feet  from  said  straight 
line,  the  right  angle  being  turned  from  a  point  on  said  straight  line  150.8  feet  from 
the  P.  T.  monument;  thence  southeasterly  in  a  straight  line  making  an  angle  of 
194°  30^  with  the  harbor  line  last  described,  3,060  feet  to  a  point  in  the  south  city- 
limits  line  of  the  city  of  Hannibal,  said  point  being  126.2  feet  due  east  of  United 
States  monument  No.  6,  said  monument  being  set  on  said  city-limits  line  77.1  feet 
northeasterly  from  the  northeast  comer  of  stone  foundation  of  dwelling  house 
(shown  on  map)  located  on  west  side  of  wagon  road. 

The  United  States  monuments  are  of  granite,  8  inches  square  on  top,  about  10 
inches  square  at  base,  and  30  inches  long;  the  top  is  dressed  square  and  has  a  hole 
three-fourths  inch  in  diameter  drilled  in  center.  The  center  of  the  drill  hole  is  the 
point  of  reference.  The  letters  **U.  S."  and  the  number  of  the  monument  are  cut 
on  top. 

The  proposed  harbor  lines  are  intended  to  represent  both  the  pierhead  and  the 
bulkhead  lines. 

War  Department, 
Washington^  May  11^  1906. 
Approved.  ' 

Robert  Shaw  Oliver, 
Assistant  Secretary  of  War, 
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APPENDIX  Z. 


RESKRVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER;  IMPROVEMENT 
OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO  MINNEAPOLIS,  MINNE- 
SOTA; OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY  TO 
THE  MISSISSIPPI  RIVER;  OF  WARROAD  HARBOR  AND  RIVER,  MIN- 
NESOTA, AND  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 
NORTH  DAKOTA. 


REPORT  OF  MAJ.  GEO.  M'C.  DERBY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS 

IMPROVEMENTS. 

1.  Mississippi  River  between  St.  Paul  and  '  6.  Red  River  of  the  North,  Minnesota 

Minneapolis,  Minnesota.  I  and  North  Dakota. 

2.  Reservoirs  at  headwaters  of  Missis-  i   7.  V^arroad  Harbor  and  Warroad  River, 

sippi  River,  and  Mississippi  River  I  Minnesota. 

l)etween     Brainerd     and      Grand  8.  Survey  of  Otter  Tail  Lake  and  Otter 

Rapids,  Minnesota.  Tail  River,  and  Red  Lake  and  Red 

3.  Operatinf?  and  care  of  reservoirs  at  '  Lake    River,   Minnesota,  and    Big 

headwaters  of  Mississippi  River.  Stone  Lake  and  I^ake  Traverse,  Min- 

4.  St.  Croix  River,  Wisconsin  and  Min-  i  nesota  and  South  Dakota. 

nesota.  |  0.  Gauging  Mississippi  River  at  or  near 

5.  Minnesota  River,  Minnesota.  St.  Paul,  Minnesota. 


rMTEi)  States  Enginekh  Office, 

St.  Paul,  Minn,,  July  16,  1905. 
General:  I  have  the  honor  to  submit  herewith  report  upon  the 
works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

G.  McC.  Derby, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


Z  1. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  ST.  PAUL  AND 
MINNEAPOLIS,  MINNESOTA. 

The  approved  project  will  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1905,  rart  1,  page  431. 

The  expenditures  during  trie  past  fiscal  year  were  $103,886.37. 

The  work  during  the  past  year  has  been  the  completion  of  Lock 
a  id  Dam  No,  2  and  all  preliminaries  preparatory  to  excavation  for 
iiock  No.  1. 
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The  year  has  been  marked  by  unusual  and  long-continued  hi^h  waters, 
which  have  retarded  the  work  at  both  locks.  At  Lock  No.  2  the  maneu- 
vering machinery  for  lower  lock  gate  was  installed,  the  middle  (last) 
section  of  Dam  No.  2  built,  and  the  cofferdam  removed.  On  March 
30  the  bear- trap  sluice  gates  were  i-aised  and  the  river  allowed  to  pass 
over  the  dam.  Soundings  taken  in  September,  1904,  showed  a  aeep 
scour  below  the  sluices  at  west  end  of  Dam  No.  2  and  a  scour  of  less 
degree  above  the  sluices.  Steps  were  immediately  taken  to  cover  with 
large  blocks  of  stone  the  bed  of  the  river  for  80  feet  above  the  sluices, 
160  feet  below  the  sluices,  and  below  the  west  66  feet  of  dam  adjoin- 
ing the  sluices,  where  the  entire  volume  of  the  river  had  been  flowing 
during  the  construction  of  the  middle  section  of  the  dam.  It  was  also 
decided  to  pave  the  bed  of  the  river  for  30  feet  in  width,  3  feet  thick, 
below  the  middle  section  of  the  dam  before  the  cofferdams  were 
removed,  to  protect  this  portion  of  the  dam  from  injury  bv  a  possible 
scour  below  the  apron.  The  riprapping  was  accomplished  late  in  the 
fall,  during  the  winter,  and  in  the  early  spring,  using  7,064  cubic  yards 
of  stone.     Many  of  the  stones  weighed  2i  tons  each. 

On  April  4  the  river  was  diverted  through  the  lock,  which  had  been 
specially  designed  for  such  use,  to  permit  the  strong  current  to  wash 
away  a  bar  and  other  obstructions  at  the  lower  entrance  to  the  lock. 
The  lock  gate  was  opened  too  suddenly,  and  the  lock  floor  was  injui-ed 
during  the  process.  The  necessary  repairs  have  not  yet  been  made 
because  of  the  high  stage  of  water. 

At  Lock  No.  1  the  cofferdam  was  finished,  grade  for  cableway  tracks 
completed,  60  feet  of  cableway  tracks  laid  on  each  bank,  and  three- 
fourths  of  cableway  towers  built.  A  large  building  to  contain  shops, 
storeroom,  and  oflSce  was  built;  also  a  storage  house  on  east  bank  of 
the  river.  A  pumping  plant  was  installed,  a  steam  derrick  set  up,  and 
tracks  laid  for  conveying  to  spoil  banks  the  waste  material  obtained 
in  excavation.  The  excavation  for  the  lock  should  have  been  well 
advanced  by  this  time,  but  unusual  high  water  has  limited  work  of 
that  character  to  ten  days  only. 

Details  of  work  done  will  be  found  in  the  accompanying  report  of 
Mr.  A.  O.  Powell,  assistant  engineer. 

Money  statement. 

July  1,  1904,  balance  unexpended '. . .  $457, 039.  78 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   103,886.37 


July  1,  1905,  balance  unexpended 353,153.41 

July  1,  1905,  outstanding babilitiee 20,752.63 

July  1,  1905,  balance  available a32,400.78 

July  1,  1905,  amount  covered  by  uncompleted  contracts 2, 550. 85 


Amount  (estimated)  required  for  completion  of  existing  project 299, 543. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 
1907,  for  works  oi  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 299,543.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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ABSTRACT  OP   APPROPRIATION8. 

AugaetlS,  1894 $61,000.00 

July  13,  1892  (allotted  by  act  of  August  18,  1894) 49, 877. 67 

Junes,  1896 100,000.00 

March  3,  1899 150,000.00 

June  6,  1900 185,000.00 

March  3,  1901 157,000.00 

June  28,  1902 250,000.00 

March  3,  1903.... f.  223,579.33 

Total 1,166,457.00 


AB8TRACT  OF  CONTRACTS  (KMERGKNCY)    IN   FORCE. 


E.O.  FellowsCoalCo '  June  19 


COMMKBCIAL   STATISTICS. 

The  principal  commerce  over  this  part  of  the  river  is  that  of  drifting  about 
124,000,000  feet  B.  M.  of  loose  loes  (about  434,000  tons)  over  the  upper  and  middle 
sections  and  rafting  the  same  wiui  steamboats  on  the  lower  section.  The  estimated 
value  of  these  Iocs  was  $1,250,000. 

The  excursion  business  on  the  lower  and  middle  sections  amounted  to  about  $15,000. 
The  river  is  also  much  used  by  numerous  steam  and  naphtha  pleasure  boats. 


REPORT  OF  MR.  A.  O.  POWELL,  ASSISTANT  BNOINBBR. 

St.  Paul,  Minn.,  July  18,  1906, 
Major:  I  have  the  honor  to  submit  a  report  of  operations  upon  the  improvement 
of  the  Mississippi  River  between  Minneapolis  and  6t  Pftul  during  the  fiscal  year 
ending  June  30,  1905. 

CONDITIONS  AT  RBGINNINO  OF  THE  YEAR. 
LOCK   AND   DAM   NO.  2. 

The  construction  scheme  for  No.  2  divided  the  site  into  three  sections.  The  east 
section  comprised  the  lock  only;  the  west  section  included  the  two  bear-trap  sluicen, 
each  50  feet  wide,  and  90  feet  of  the  roll  dam;  and  the  middle  or  last  section  built 
consisted  of  431  feet  of  the  roll  dam. 

By  June  30,  1904,  the  east  and  west  sections  were  completed,  except  the  removal 
of  lock  cofferdam,  installation  of  maneuvering  machinery  for  lower  lock  gate,  and 
the  building  of  7  ifeet  in  depth  of  cribwork  on  90  feet  of  dam  inclosed  in  the  west 
section,  which  was  pur|K)se1y  omitted  to  provide  additional  escape  for  water  while 
the  middle  section  was  in  process  of  construction.  The  closing  cofferdams  for  middle 
section  were  built,  incloeure  pumped  out,  and  everything  in  readiness  for  a  vigorous 
prosecution  of  the  work. 

LOCK   AND   DAM   NO.  1. 

Koads  to  the  east  and  west  approaches  to  the  lock  and  dam  had  been  built,  grades 
for  cableway  tracks  were  nearly  finished,  the  lock  cofferdams  almost  completed,  and 
a  few  buildings  erected. 
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CONDITIONS   AT   BND   OF  THE   YEAR. 
LOCK    AND   DAM    NO.  2. 

The  lock  and  dam  are  completed  with  the  exception  of  about  two  weeks'  work  to 
complete  riprapping  above  and  below  eluioea  at  west  end  of  dam  and  repairs  to  the 
lock  floor. 

LOCK    AND   DAM   NO.  1. 

All  roads  and  approaches  to  both  ends  of  the  lock  and  dam  are  built;  all  grading 
finished  for  cableway  tracks,  60  feet  of  track  on  each  bank  laid,  ties  collected  ana 
distributed  for  balance  of  track,  and  both  towers  about  three-fourths  completed;  the 
lock  cofferdam  completed,  and  all  buildings  erected. 

OPERATIONS   DURING   THE   PAST  FISCAL  YEAR. 

The  stage  of  water  that  has  prevailed  almost  continuously  during  the  open  season 
for  the  past  twelve  months  has  been  unusually  high  and  seriously  intenered  with 
construction  work,  both  in  delay  and  increased  cost 

LOCK  NO.   2. 

Maneuvering  machinery  for  lower  lock  gate  was  installed  and  tested.  The  oper- 
ating power  for  the  present  will  be  by  hand,  but  provision  is  made  for  attaching  anv 
form  of  mptor  that  tne  future  needs  of  commerce  mav  require.  80  much  of  the  lock 
cofferdam  was  removed  as  was  necessary  to  provide  for  navigation.  It  was  expected 
to  open  the  lock  for  navigation  in  April,  but  it  was  first  necessary  to  remove  a  shoal 
and  the  remains  of  the  cofferdam  tnat  partially  blocked  the  entrance  to  the  lower 
end  of  the  lock.  A  dredge  was  not  available  for  the  work,  and  on  April  4  an  attempt 
was  made  to  scour  the  bar  by  opening  the  lock  to  the  passage  of  water.  The  obstruc- 
tion was  removed  sufficiently  to  enable  steamers  to  enter  tne  chamber,  but  the  lock 
floor  was  injured  to  such  an  extent  that  it  is  necessary  to  repair  the  floor  before  boats 
can  be  locked  through.  The  high  stage  of  water  has  prevented  repairs  being  made 
up  to  this  time. 

DAM  NO.  2. 

The  middle  section  of  the  dam  was  built  as  well  as  the  crib  superstructure  on  the 
90  feet  of  dam  built  the  previous  year.  The  construction  of  the  cut-ofif  wall  was  a 
slow  and  tedious  process;  many  difficulties  were  encountered  but  overcome,  and  the 
wall  was  put  down  to  the  predetermined  depth  except  sections  5  and  6,  covering  a 
space  of  26  feet,  83  feet  west  of  the  chamber  face  of  the  river  wall  of  the  lock.  At 
this  point  the  sand  rock  was  deep  and  soft.  The  sections  were  jetted  to  the  required 
depth,  but  could  not  be  cleaned  to  the  full  depth  because  of  the  caving  of  the  sides 
and  washing  in  of  ^vel.  The  first  efforts  at  cleaning  were  carried  to  within  5  feet 
of  grade;  the  sections  were  then  grouted  in  hopes  that  the  grout  would  so  tsLr 
str^gthen  the  sides  of  the  cuts  that  they  could  be  safely  reopened  down  to  grade. 
After  the  grouting  was  done,  three  subsections  of  4  feet  each  (one  at  east  end  of  No. 
5,  one  between  No.  5  and  No.  6,  and  one  at  west  end  of  No.  6)  were  drilled  out 
The  cleaning  was  carried  down  to  within  2  feet  9  inches  of  grade,  beyond  which  no 
progress  was  made.  The  time  before  the  spring  freshet  was  growing  so  short  that 
no  mrther  efforts  were  made  to  grout  sections  5  and  6  down  to  grade.  The  space 
between  prout  and  grade  lines  is  closely  packed.with  gravel  and  pulverized  sand 
rock,  which  in  itself  makes  a  fair  wall.  As  an  additional  precaution,  holes  were 
drilled  down  through  the  grout  and  some  loose  material  below  the  grout  was  pumped 
out,  after  which  grout  made  from  50  bags  of  cement  was  injected  into  the  holes.  It 
is  believed  that  this  portion  of  the  cut-off  wall  is  perfectly  safe. 

The  grouted  portion  of  the  cut-off  wall  is  from  4  inches  to  6  inches  or  more  wide, 
and  extends  on  an  average  10  feet  into  the  sand  rock  to  a  depth  of  23  feet  3  inches 
below  natural  ordinarv  low  water.  For  the  middle  section  of  the  dam  the  cutrofi 
wall  above  the  tops  of  the  grouted  sections  was  made  of  concrete  4  feet  thick  and 
tightly  joined  to  the  upstream  slope  of  the  dam  at  an  elevation  of  4  feet  6  inches 
above  natural  ordinary  low  water.  For  the  90  feet  of  dam  built  the  previous  year, 
the  concrete  extension  was  only  from  2  to  4  feet  high.  Above  that  elevation  reliance 
was  placed  on  the  timber  core  made  of  two  thicknesses  of  2-inch  plank,  backed  by 
earth  and  gravel. 
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In  excavating  for  the  apron  crib  middle  section  of  dam  a  weak  spot  in  the  sand 
rock  was  uncovered.  The  exposed  water-bearing  seam  showed  the  rock  to  be  so  soft 
and  the  volume  of  water  discharged  so  large  that  it  was  deemed  dangerous  to  wholly 
uncover  the  seam,  and  for  this  portion  the  excavation  was  carried  down  to  only  9 
feet  11  inches  below  ordinary  low  water,  instead  of  13  feet  3  inches,  as  in  the  case  of 
the  remainder  of  the  apron.  The  depth  of  the  crib  apron  was  maintained  at  8  feet, 
but  where  it  crossed  tne  bad  spot  it  was  raised  40  inches,  which  still  leaves  it  20 
inches  below  ordinary  low  water.  The  length  of  the  high  portion  of  the  apron  is 
199  feet,  and  its  center  is  338  feet  4  inches  west  from  the  chamber  face  of  the  river 
wall  of  the  lock. 

In  September  a  deep  scour  was  discovered  below  the  sluices  at  west  end  of  dam. 
The  nuiximum  scour  was  25  feet  below  ordinary  low  water.  Preparations  were  made 
at  once  to  heavily  riprap  the  bed  of  the  river  over  the  scoured  area,  and  also  to  rip- 
rap the  bed  of  the  nver  above  the  sluices  where  a  scour  of  less  degree  had  been 
detected.  Fortunately  an  excellent  limestone  quarry  was  available  on  adjacent  land 
owned  by  the  United  States.  The  quarrv  was  stripped  and  a  steam  derrick  installed, 
tracks  were  laid  from  the  quarry  to  the  lock,  and  from  here  the  stone  was  handled 
by  the  cableway  and  dumped  over  the  scoured  area.  Some  of  the  blocks  (»f  stone 
weighed  2i  tons.  The  river  bed  for  a  distance  of  30  feet  below  the  apron  of  middle 
section  of  dam  was  paved  with  like  stone  to  a  depth  of  3  feet.  Up  to  date  8,655} 
cubic  yards  of  stone  have  been  quarried,  at  a  cost  of  11.60  per  cubic  yard  for  prepa- 
ration, quarrying,  and  distribution,  as  follows: 

Cubic  yards. 

Below  apron  of  middle  section  of  dam 1,426 

Below  the  90  feet  of  dam  built  the  previous  year 795 

Below  sluices 4, 515 

Above  middle  section  of  dam Ill 

Above  the  90  feet  of  dam  built  the  previous  year 363^ 

Above  sluices 

In  crib  superstructure  of  dam 

For  concrete  in  cut-off  wall 

Stored  for  emeigency 41 

Most  of  the  Quarrying  and  distribution  of  stone  was  done  in  the  winter  time.  The 
riprapping  of  tne  bed  of  the  river  above  and  below  sluices  would  have  been  com- 

Eleted  early  in  the  season  had  there  not  been  continuous  high  water.  It  will  proba- 
ly  take  two  weeks,  with  a  favorable  stage  of  the  river,  to  finish.  The  dam  was 
completed  March  30,  the  bear-trap  gates  were  closed  the  same  day,  and  the  water 
turned  over  the  dam.  Last  month  me  river  reached  the  highest  stage  during  the 
past  eight  years.    So  far  as  is  now  apparent  the  dam  has  not  suffered. 

LOCK  NO,  1. 

Completed  cofferdam  filling.  Completed  grades  for  cableway  tracks  and  laid  90 
feet  of  track  on  each  bank  of  the  river.  Completed  three-fourths  of  the  cableway 
towers.  A  stora^  shed  was  built  on  the  west  side.  Erected  a  building  35  by  125 
feet  for  blacksmith  shop,  carpenter  shop,  storehouse,  and  office.  The  south  40  feet 
of  the  building  is  two  stories  hi^h.  The  bluffs  at  the  site  of  the  lock  were  so  pre- 
cipitous that  a  site  for  the  building  had  to  be  excavated;  for  the  same  reason  we  were 
also  forced  to  excavate  for  coal  bins.  An  engine  and  boiler  shelter  for  pumping  the 
lock  was  built  and  all  preparations  were  made  for  pumping  the  lock  cofferdam  inclos- 
ure  early  in  April ;  also  to  commence  excavation  for  the  lock.  Unfortunately  the  river 
has  been  at  such  a  high  stage  that  the  excavation  has  been  barely  commenced,  only 
732  cubic  yards  having  been  removed.  Three  attempts  were  made  to  pump  out  the 
lock,  but  each  time  a  rise  in  the  river  forced  a  suspension.  Prospects  are  not  bright 
for  the  commencement  of  work  until  late  in  the  fall.  The  little  excavation  done 
showed  that  the  soil  overlying  the  precipitous  part  of  the  sand-rock  portion  of  the 
bluff  would  cave  in  as  excavation  progressed,  and  it  became  evident  tnat  the  tracks 
for  removing  the  material  would  have  to  be  built  on  a  solid  foundation.  The  time 
lost  by  high  water  has  been  partly  utilized  by  excavating  into  the  side  of  the  bluff 
to  a  solid  foundation  for  the  material  tracks.  Most  of  this  work,  however,  might  as 
well  have  been  carried  on  while  excavation  was  in  progress. 

A'  laiige  quantity  of  lumber  has  been  purchased,  received,  sorted,  and  piled,  and  a 
quantity  of  surplus  material  from  Lock  and  Dam  No.  2  was  hauled  down  to  No.  1. 


Digitized  by  VjOOQIC 


1668       REPORT   OF   THE    CHIEF   OF    ENGINEERS,   U.   8.  ^RMT. 

KXPENDrrusn. 
The  cash  expenditures  have  been  itemized  in  the  following  table: 

Statement  of  expenditures  from  commencement  of  work  to  June  SO,  1906, 

LOCK  AND  DAM   NO.  2. 

Miscellaneous: 

Lands,  surveys,  borinss,  water  supply,  etc $90, 834. 17 

Roads,  ditches,  and  sidetracks 5, 041. 43 

Lock  tender's  house 300.58 

Carpenter  and  blacksmith  shop 1, 588. 68 

Cement  warehouse 864. 77 

Stone  and  sand  bins 2, 476. 52 

Clearing  Government  land 856. 70 

Booms .' 605.26 

Cleaning  up 348.03 

Removing  buildings  and  tube  mill 409. 65 

43,615.79 

Plant: 

Cableway 17,899.93 

Air  compressor 18, 894. 88 

Pumping  outfit 4,436.60 

Crushing  outfit 2,776.80 

Mixing  outfit 1,360.46 

Tube  mill 5,000.00 

Pile-driver  baiges 2,235.63 

Tracks  and  cars 4,494.43 

Tools 6,169.45 

62,268.08 

Lock  No.  2: 

Cofferdam 21,440.46 

Stepping  leaks 7,303.43 

Pumping 20,510.02 

Excavation 17,627.49 

Cut-off  walls 8,009.03 

Timber  and  iron 35,406.41 

Cement 36,832.67 

Silica  cement  (exclusive  of  cost  of  materials) 7, 776. 96 

Stone,  granite 18,148.37 

Breaking  stone 4,603.41 

Crushing  stone 9, 978. 70 

Crushed  sandstone 4,864.82 

Sand 7,556.47 

Mixing  and  placing  concrete 23, 703. 05 

Concrete  forms 15, 695. 63 

Removing  concrete 422. 34 

Grouting  foundation,  upper  lock  gate 2,997.85 

Permanent  subdrainage 4, 115. 68 

Repairs,  lock  floor 360.84 

Snubbing  poets 200.00 

Filling  back  of  land  wall 6,198.93 

Upper  lock  gate 14,470.04 

Lower  lock  gate 20,368.59 

Filling  valves 1,511.70 

Permanent  coffers 1, 352. 72 

Guide  piers 3,003.78 

Dredgmg 82.71 

294,342.09 
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Dam  No.  2: 

Cofferdam ^26,177.97 

Upper  closiDg  cofferdam 10, 435. 46 

Pumpinff 26,107.09 

Excavation 22,064.13 

Leaks 1,022.13 

Cutoff  wallfl 16,901.39 

Round  piles 6,857.11 

Sheet  piles 1,760.99 

Timber  and  iron 50,692.00 

Cement 19,190.62 

Silica  cement  (exclusive  of  materials) 1, 927. 30 

Stone 8,303,75 

Breaking  stone 900.56 

Crushing  stone 3,482.80 

Sand 708.58 

Mixing  and  placing  concrete 10, 357. 86 

Concrete  forms 5,126.30 

Sluicegates 24,341.88 

Filling  dam  and  behind  land  wall 6, 814. 51 

Protection  against  high  water  during  construction 6, 232. 46 

Riprapping  below  apron,  middle  section 2, 459. 20 

Riprapping  above  and  below  sluices  and  90  feet  of  dam 10, 409. 32 


261, 273. 41 

LOCK  AND  DAM   NO.    1. 

Miscellaneous: 

Lands,  surveys,  borings,  water  supply,  etc |15, 431. 18 

Roads,  ditches,  etc 10,856.38 

Buildings 7,939.66 

Clearing  Government  land 1, 144. 87 


35, 372. 09 


Plant: 

Baraes  and  pile  drivers 718. 81 

Cableway 4,808.95 

Moving  plant 1, 450. 97 

Tracks,  etc 111.64 

Tools 148.43 


7, 238. 80 


Lock  No.  1: 

Cofferdam 17,288.04 

Excavation 1,911.19 

Timber  and  iron 22, 651 .  62 

Pumping 929. 54 

Round  piles 355.23 


43,085.62 


Dam  No.  1: 

Cofferdams 2,481.44 

SUPBRINTENDENCB  AND  CONTINGENCIES. 

St  PauloflSce $43,964.37 

OfficeChief  of  Engineers 480.00 

0£Qce  Division  Engineer 462. 50 

Inspection 7,636i23 
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Watching $9,262.25 

Care  of  dredge 533. 74 

Models  for  Louisiana  Purchase  Exposition 1, 387. 18 

«3,726.27 

Total  expenditures 813,303.59 

Respectfully  submitted. 

A.  O.  Powell, 

Asgigkad  Engineer. 
Maj.  Geo.  McC.  Dbbby, 

Corps  of  Engineers. 


Z   2. 

CONSTRUCTION  OF  RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI 
RIVER  AND  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  BRAIN- 
ERD  AND  GRAND  RAPIDS,  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to  June 
30,  1904,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1905,  Parti,  page 432. 

The  expenditures  during  the  fiscal  year  were  $22^81.52. 

During  the  year  the  reconstruction  of  Pokegama  Falls  dam  was  com- 
pleted, the  plant  dismantled  and  removed  to  rine  River  dam  where  the 
preliminary  work  of  reconstruction  was  begun.  The  maps  of  reser- 
voir survey  were  completed,  as  were  also  the  lists  of  lands  affected  by 
reservoir  flowage.  Negotiations  for  the  purchase  of  lands  affected  by 
flowage,  or  easements  thereon,  were  commenced.  Agreements  were 
reached  and  the  flowage  rights  or  the  titles  to  the  land  have  been 
secured  on  283  tracts,  aggregating  5,735.26  acres. 

The  removal  of  snags  and  other  obstructions  in  the  channel  and 
overhanging  trees  and  brush  along  the  banks  of  the  Mississippi  River 
between  Brainerd  and  Grand  Iwpids,  Minn.,  was  continued  until 
October  24,  1904,  when  the  plant  was  laid  up  owing  to  shortness  of 
funds.  In  May,  1905,  necessary  repairs  to  the  phnt  were  made, 
and  work  on  the  river  was  resumed  atout  the  middle  of  June. 

Details  of  work  done  will  be  foifnd  in  the  appended  report  of  Mr. 
Thomas  Robinson,  assistant  engineer. 

Of  the  total  expenditure  during  the  year  there  was  for — 

Pokefflima  Falls  dam  reconstruction $2, 9S1. 30 

Pine  River  dam  reconstruction 6, 211. 16 

Surveys  and  mapping 278. 69 

Listing  flowage  lands,  preparation  of  abstracts  of  title,  and  purchase  of 

lands  or  easements 6, 864, 60 

Iinproving  Mississippi  River  between  Brainerd  and  Grand  Rapids,  Minn.  3, 597. 67 

Office  expenses 2,448.10 

It  is  expected  to  complete  the  reconstruction  of  Pine  River  dam 
and  resume  work  on  the  dikes  of  Pine  River  reservoir  during  the 
year;  to  continue  the  removal  of  obstructions  on  the  Mississippi  River 
between  Brainerd  and  Grand  Rapids,  and  continue  the  enorts  to 
acquire  l£inds,  or  easements  thereon,  affected  by  flowage  from  the 
reservoirs. 

On  completion  of  the  renewal  of  Pine  River  dam  and  the  construc- 
tion of  dikes  at  Pine  River  reservoir,  provision  should  be  made  for  the 


Digitized  by  VjOOQIC 


APPENDIX   Z REPORT    OF   MAJOR   DERBY.  1671 

renewal  of  Sandy  Lake  dam.  The  structure  is  in  fair  condition  now, 
but  the  timbers  are  rapidly  decaying.  It  is  estimated  that  it  will  cost 
1(125,000  to  rebuild  it  with  a  lock  for  steamboats  as  at  present,  or 
$75,000  without  the  lock. 

Provision  should  also  be  made  for  continuation  of  the  work  of 
improving  the  Mississippi  River  between  Brainerd  and  Grand  Rap- 
ids, Minn.  The  adjacent  territory  is  rapidly  settling  up,  and  the  rail- 
road facilities  are  quite  inadequate,  so  that  steamboat  traffic  should 
increase  if  the  river  is  kept  in  order. 

Total  expenditure  from  appropriation  for  construction  of  reservoirs  since  July  J,  1898, 
when  the  cadastral  surveys  and  the  renewal  of  the  old-  dams  were  begun. 

Contingencies: 

Main  office ^23,537.  79 

Inspection 1, 999. 39 

Road  between  Lake  VVinnibigoshish  and  Leech  Lake 

dama 684.53 

Examination  of  Ix)nff  Prairie  River 32. 42 

Examination  of  Willow  River 62.83 

r26, 306. 96 

Surveys: 

Plant 4,265.82 

Pine  River  reservoir 2,910.67 

Pokegama  Falls  reservoir 9,452.38 

Leech  Lake  reservoir 27,873.10 

Lake  Winnibigoehish  reservoir 33, 307. 15 

Sandy  Lake  reservoir 6, 223. 34 

At  Aitkin 877.94 

Below  Pokegama 714. 97 

85,625.37 

Lands,  easements,  etc. : 

Below  Pokegama 4, 244. 44 

Above  Pokegama 13,395.46 

17,639.90 

Pine  River  reservoir: 

Dikes  1,  3,  4,  and  14 9,070.24 

Damage  caused  by  crevasse  June  17,  1896 1, 733. 00 

10,803.24 

Pok^ama  Falls  reservoir,  booms % 1, 526. 83 

Reconstruction  of  Lake  Winnibigoehish  dam: 

Minor  buildings 3,074.53 

Plant 9,198.39 

Cofferdam 16,301.40 

Embankments z : 10,380.42 

Repairs  to  old  foundations 23, 213. 29 

Concrete 47,701.70 

Cement  house 2,311.22 

Log  sluice  gate 11,366.75 

Tamter  gates 15,751.53 

Piers  and  booms  above  dam  and  embankment 5, 029. 41 

144,328,64 

Reconstruction  of  Leech  Lake  dam: 

Repairs  to  buildings 1,333.50 

Miscellaneous 3,148.00 

Plant 7,362.08 

Cofferdams 13,080.19 

Removal  of  old  dam 2,013,05 

Repairs  to  old  foundations 14, 605. 98 

Concrete 21,655.54 

Stop  plank  and  hoisting  gear 2, 352. 75 

Embankments 4,003.40 

Bridge  over  dam 573. 38 

70,127.87 
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Reconstruction  of  Pokegama  Falls  dam: 

Excavation $1,707.54 

Embankments 1,729.00 

Cofferdam 10,820.66 

Steel  work,  f^tes,  etc 26, 645. 45 

Plant 5,626.69 

Concrete 33,744.83 

Removal  of  old  dam 7, 173. 30 

Repairs  and  alterations  to  buildings 3, 959. 14 

Repairs  to  old  foundations 861.33 

Fishway 85.58 

Miscel  laneous 2, 048. 60 

Bridge  over  dam  . .  > 295. 20 

$94,587.31 

Reconstruction  of  Pine  River  dam: 

A  butments 30. 00 

Cofferdamvf 664.33 

Concrete 801.21 

Plant 986.31 

Removal  of  old  dam 1 ,  393. 48 

Repairs  to  old  foundations 354. 03 

Repairs  to  buildings 925. 46 

Shelter  she<is 14.16 

5, 168. 98 

Telephone  line  between  Pequot,  Minn. ,  and  Pine  River  dam 1 ,  042. 18 

Improving  Mississippi  River  between  Brainerd  and  Grand 

Rapids: 

Plant 9S8.13 

Removal  of  obstructions 8, 305. 84 

Inspection 173. 59 

9,417.56 

Total 466,574.84 

Estimate  for  the  work  contemplated  in  the  approved  project. 

Completion  of  renewal  of  Pine  River  dam $70, 000 

Renewal  of  Sandy  Lake  dam 125, 000 

Construction  of  dikes,  Pine  River  reservoir 26, 000 

Purchase  of  lands  or  easements 76, 000 

Improving  Mississippi  River  between  Brainerd  and  Grand  Rapids,  Minn. 

(two  years) « 20,000 

Contingencies 40, 000 

366,000 
Balance  unexpended  July  1, 1905 215,000 

Amount  required 140, 000 

Money  stateinent. 

July  1,  1904,  balance  unexpended $80, 078. 55 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .  160, 000. 00 
Miscellaneous  receipts 34. 00 

240,112.55 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      22,381.52 

July  1,  1905,  balance  unexpended 217,731.03 

July  1,  1905,  outstanding  liabilities 4,262.70 

July  1,  1905,  balance  available 213,468.33 
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July  1,  1905,  amount  covered  by  uncompleted  contracts  (estimated) $1, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 140, 000. 00 

/  ^— ^— ^— . 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ^SO^ 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 125,000.00 

Submitted  in   compliance   with   requirements  of  simdry  civil  act  of 
,    June  4,  1897. 


ABSTRACT  OP   APPRO  FBI  ATIONS. 


By  act — 

Approved  June  14, 1880. . .  |75, 000 

Approved  March  3,  1881 . .  150, 000 

Passed  August  2, 1882 300, 000 

Approved  July  5,  1884 60, 000 

Approved  August  6, 1886. .  37, 500 

Of  August  11, 1888 12,000 

Approved    September    19, 

1890 80,000 

Approved  July  13,  1892. . .  60, 000 


By  act— 

Of  AiM^ust  18. 1894 $51,000 

Passed  June  3, 1896 80, 000 

Approved  March  3,  1899 .  210, 000 

Approved  June  13, 1902. .  250, 000 

Approved  March  3, 1905. .  160, 000 

Miscellaneous  receipts ...  34 

Total 1,525,534 


ABSTRACT  OP  CONTBACT  (EMERGENCY)    IN   FORCE. 


Name. 

Date. 

For— 

Ill  effect. 

Expires. 

Geo.  M.  Kldd 

Apr.  24,1906 

Hauling  500  tons  freight 

Apr.  26 

Nov.  SO,  1905 

COMMERCIAL  STATISTICS. 
[MissiOTlppi  River  between  Brainerd  and  Grand  Rapids.] 

Steamer  Irene  made  regular  trips  during  the  season  of  1904  between  Grand  Rapids 
and  Aitkin,  with  an  occasional  trip  to  Brainerd.  It  carried  about  2,000  tons  general 
merchandise,  valued  at  $101,000,  and  about  1,300  passengers  between  local  points. 

About  491,000,000  feet  B.  M.  of  logs  were  floated  down  the  river.  The  weight  of 
these  logs  was  about  1,716,000  tons,  and  their  value  about  $4,500,000. 

In  addition  to  loose  logs,  rafts  of  logs,  railroad  ties,  cedar  poles,  and  posts  were 
floated  down,  but  the  actual  quantities  could  not  be  obtained. 


REPORT  OF  MR.  THOMAS  ROBINSON,  ASSISTANT  ENGINEER. 

Crobslake,  Minn.,  June  SO ^  1906. 
Major:  I  have  the  honor  to  submit  report  on  reconstruction  of  reservoirs  at  the 
headwaters  of  the  Mississippi  River  and  the  improvement  of  that  river  between 
Brainerd  and  Grand  Rapids,  Minn.,  for  the  fiscal  year  ending  June  30,  1905. 

reconstruction  of  pokeqama  falls  dam. 

At  the  opening  of  the  year  the  work  was  nearly  completed.  During  the  months 
of  July  and  Aunist  the  stop-plank  hoist  and  carrier  was  received  ana  erected,  all 
the  steel  work  ol  the  dam  was  painted,  the  grounds  were  cleared  of  debris  and  plai  t 
was  put  in  order  for  storing,  the  crew  was  fiud  off  and  the  structure  turned  over  to 
the  care  of  the  dam  tender. 
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LaXer,  under  authority  of  the  Secretary  of  War,  a  wagon-road  bridge,  8  feet  wide 
l>etween  wheel  guards,  was  constructed.  The  bridge,  a  simple  structure,  built  of 
Hecond-hand  lumber  and  p)ainted,  was  laid  on  the  tops  of  the  piers  on  the  downstream 
side  of  the  Tainter  gates.  The  dam  and  appurtenances  are  all  in  good  order  with  the 
exception  of  the  tender's  quarters,  which  need  renewal. 

RBCONSTRUCnON  OF   PINE  RHrBR   DAM. 

As  soon  as  funds  were  available  plans  were  prepared  and  a  force  was  started  early 
in  April  to  make  ready  for  work  in  the  field.  Old  buildings,  standing  since  the  first 
dam  was  built,  were  cheaply  repaired,  tents  were  set  up  for  the  accommodation  of 
the  force,  and  machines  and  materials  were  transferred  from  Lake  Winnibigoehish, 
Leech  LAke,  and  Pokegama  Falls  dams. 

A  cofferdam  for  a  10-foot  head  (on  the  upstream  side  only)  was  constmcted  by 
erecting  a  bulkhead  across  the  upper  ends  oi  the  old  sluice  intakes  and  filling  the 
recesses  between  it  and  the  old  gates  with  sand.  The  removal  of  the  old  structure 
was  begun,  the  stone-crushing  plant  was  erected  and  set  to  work,  and  a  telephone 
line  from  Pequot  to  the  dam^  a  distance  of  about  14  miles,  was  constructed. 

Condition  of  the  ivork. — At  the  close  of  the  year  the  rock  ballast  had  been  removed 
from  the  body  of  the  dam  to  within  11  feet  of  the  floor,  and  about  one-third  of  the 
crib  timbers  had  been  taken  off  to  the  same  level. 

IMPROVING   MISSISSIPPI   RIVER  BETWEEN  BRAINBRD  IkND  GRAND  RAPIDS,  MINN. 

The  project  for  this  improvement  contemplates  the  removal  of  overhanging  trees 
from  the  banks,  and  snags,  logs,  stumps,  etc.,  from  the  channel.  The  work  previous 
to  June  30,  1904,  had  secured  a  fair  channel  from  Grand  Rapids  to  Sandy  Lake. 
During  July  and  the  months  following,  the  work  was  continued  down  river  as  far  as 
Aitkin,  where,  at  the  close  of  October,  the  work  was  suspended,  and  the  boats  were 
taken  back  to  Sandy  Lake  and  laid  up  for  the  winter.  On  May  13,  1905,  operations 
were  resumed.  The  boats  were  taken  to  Grand  Rapids  for  repairs  and  then  set  to 
work  on  the  river  channel,  where  the^  were  employed  at  the  close  of  the  year. 

Work  done, — In  the  work  thus  outlmed  80  miles  of  river  were  worked  over,  and 
3,110  overhanging  trees,  791  bushes,  280  stumps,  825  snags,  and  14,503  logs  were 
removed. 

Condition  of  improvement. — There  is,  in  general,  a  fair  channel  between  Aitkin  and 
Grand  Rapids;  but  during  the  high  water  of  the  present  season  many  small  land- 
slides occurred,  and  resulting  snags  and  overhanging  trees  require  removal.  In 
places  the  river  bed  is  wide,  and  some  works  of  contraction  are  needed.  At  three 
points  the  stream  has  made  partial  cut-offs,  and  these  make  navigation  difficult. 

Cliannel  needed. — The  boats  at  present  on  the  river  draw  3  Feet  with  full  load; 
many  of  the  drifted  logs  require  2}  feet  and  more,  and  so  a  channel  at  least  3  feet  in 
depth  should  he  sought. 

Commercial  statiMics. — The  steamer  Irene  made  regular  trips  during  the  open  season 
between  Aitkin  and  Grand  Rapids,  with  an  occasional  trip  downstream  as  &.r  as  the 
bridge  near  Deerwood.  During  the  year  the  boat  carriea  about  2,000  tons  of  mer- 
chandise, valued  at  $101,000,  and  1,300  passengers.  Another  boat  has  been  built  for 
this  part  of  the  river,  but  no  returns  have  been  received  concerning  its  business. 
In  aadition  to  what  the  boats  carried,  quantities  of  timber  have  b^n  received  at 
Aitkin  for  the  manufacture  of  barrel  staves,  hoops,  and  head  linings,  and  railway 
ties,  cedar  posts,  and  poles  were  taken  from  the  river  for  loading  on  the  railway. 

Besides  this  the  following  approximate  quantities  of  timber  have  been  drifted 
down  the  river  during  the  year: 

Feet  B.  M. 

Logs  passed  Pokegama  Falls  dam 91,000,000 

Logs  from  Prairie  River 118, 000, 000 

Logs  from  Swan  River  Landing  and  drives 113, 000, 000 

Logs  f ro m  W  illow  River 46, 000, 000 

Logs  from  Sandy  Lake,  etc 6,000,000 

L<^  from  Pine  River,  Crow  Wing  River,  Rice  River,  and  Little  Willow 

River : 100,000,000 

Logs  from  various  landings  along  river 17, 000, 000 

Total 491,000,000 

Probabilities  of  river  business. — Until  the  timber  is  all  cut  from  the  Indian  reserva- 
tion, the  lumber  Interests  upon  the  stream  will  continue  to  be  as  large  as  at  present, 
and  agricultural  business  will  grow  as  the  timber  trade  decreaaes. 
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EstinuUe  of  cost. — To  complete  the  work  between  Brainerd  and  Grand  Rapids,  in 
accordance  with  present  project,  and  to  do  necesHary  work  at  the  several  cut-offs  and 
shoals,  I  estimate  that  $I(),0(K)  will  Ik'  required  in  addition  to  the  available  funds, 
and  to  maintain  the  work  an  annual  outlay  of  |3,000  will  he  needed  to  keep  the 
channel  free  from  obstructions. 
Respectfully  submitted. 

Thomas  Robinson, 

Amtiard  Engineer. 
Maj.  Geo.  McC.  Derby, 

Corps  of  Engineers. 


Z3. 

OPERATING  AND  CARE  OF  RESERVOIRS  AT  HEADWATERS  OF  MISSIS- 
SIPPI RIVER. 

The  approved  project  and  report  of  progress  of  the  work  up  to  June 
30,  1904,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1905,  Part  1,  page  434. 

Lake  Winnibigoshish,^  Leech  Lake,  Pokegama  Falls,  and  Sandy 
Lake  reservoirs  were  in  operation  during  the  entire  year.  Pine  River 
reservoir  was  also  operated  until  April,  1906,  when  it  was  put  out  of 
use  pending  the  rebuilding  of  the  dam. 

It  is  endeavored  to  operate  the  reservoirs  to  the  best  advantage  for 
the  general  welfare.  Daily  reports  are  received  from  each  of  them 
and  from  gauge  stations  along  the  river,  and  the  orders  to  the  dam 
tenders  are  changed  from  day  to  day  to  best  meet  the  requirements  of 
the  situation.  The  reservoirs  affect  seven  different  interests  which 
often  conflict:  Steamboat  navigation  below  St.  Paul,  steamboat  navi- 

Stion  above  St.  Paul,  logging,  mills  at  Minneapolis,  mills  above 
inneapolis,  riparian  owners  on  the  river,  and  riparian  owners  on  the 
reservoirs.  It  is  impossible  to  so  manage  the  reservoirs  as  to  suit  all 
concerned,  because  each  party  minimizes  or  ignores  entirely  the  inter- 
ests of  all  the  others.  Tne  reservoirs  are  being  so  managea  as  to  ben- 
efit, in  the  course  of  the  year,  ever}'  one  of  the  seven  interests  concerned 
except  the  riparian  owners  on  the  reservoirs,  who  have  been,  or  are 
being,  compensated  in  cash.  Each  of  these  interests  is  materially 
better  off  than  it  would  be  if  the  reservoirs  did  not  exist,  but  none  are 
entirely  satisfied,  and  some  very  much  dissatisfied,  because  each  would 
like  the  reservoirs  managed  exclusively  for  its  own  benefit,  so  that  it 
might  receive,  if  possible,  all  of  the  great  public  good  which  the  res- 
ervoir system  is  intended  to  accomplish  and  does  accomplish. 

Without  the  reservoirs  the  discharge  of  the  river  at  St.  Paul  is  liable 
to  fall  to  1,700  cubic  feet  per  second,  as  it  has  in  the  past,  while  with 
them  the  discharge  can  be  readily  held  throughout  the  navigation  sea- 
son at  or  above  6,000  cubic  feet  per  second.  The  benefit  to  steamboat 
navigation  at  and  below  St.  Paul  is  manifest  from  these  figures. 

Tlus  same  increment  to  the  low-water  discharge  produces  a  still 
greater  effect  above  St.  Paul  throughout  the  424  miles  of  navigable 
river  between  Minneapolis  and  Cass  Lake.  It  is  true  that  there  are 
but  few  steamboats  on  the  river  above  St.  Paul  at  present,  but  it  is 
mainly  due  to  the  fact  that  the  logging  industry  is  using  this  len^h 
of  the  river  to  its  extreme  capacity,  maKing  other  forms  of  navigation 
impossible  in  many  places.  There  are  annimlly  carried  about  480,000,- 
000  feet  B.  M.  of  logs,  or  1,760,000  tons,  a  very  heavy  tonnage  for  so 
small  a  stream,  largely  due  to  the  facilities  offered  oy  the  reservoir 
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system.  The  use  of  the  reservoirs  for  the  benefit  of  navigation  also 
benefits  the  mills,  though  of  course  the  benefit  is  not  as  great  for  any 
one  mill  as  it  would  be  if  the  reservoirs  were  used  as  mill  ponds  to 
equalize  the  available  power  for  that  mill. 

During  the  year  necessary  repairs  of  a  minor  nature  were  made  to 
the  various  dam  tenders'  quarters  and  to  the  telephone  lines  between 
Lake  Winnibigoshish  and  Leech  Lake  dams  and  Bena,  Minn.,  and 
between  Sandy  Lake  dam  and  McGregor,  Minn. 

The  following  table  shows  the  discharge  and  difference  in  storage  for 
the  year: 


Reservoir. 


difl-  !  "^"f!  *"  I  Quantity  in  |  Incraafie  ( -f- )  or 
charge  Tn««  «ft  ,  storage  at  end  decrease  ( — )  In 
per  eec-  \  "'^^Si      I       ^f  year.       i         storage. 


on^^    I     1906.     I       ®'  y**'- 


Lake  Winnibigoshish . 

Leech  Lake 

Pokegama  F^lls 

Pine  River 

Sandy  Lake 


Cubic  feet., 

238  ; 
.1  653 

'  784  ' 


ts 


I      CtOricfeel. 

U.08  44,405.000,000 

S.S8  ,  18,473,252,000 

12.43'  6.801,800.000 

11.10'  3,180,490,000 

12.19  1  3,729,570,000 


Cvbic/eeL 
+16,043,320,000 
+  8,887, 152,000 
+  3,987,800,000 
-  1,168,789.000 
+  2,608,854,00D 


Total I  75,590,112,000  i     +23,868,317,000 

Attention  is  invited  to  the  report  of  Mr.  Thomas  Robinson,  assistant 
engineer. 

Expenditures,  exclusive  of  outstanding  liabilities,  to  June  30,  1905 $194, 018.  .51 

Amount  expended  during  fiscal  year  ending  June  30,  1905,  exclusive  of 
outstanding  liabilities 12, 855. 57 


Distributicn  of  liabUUies  incurred  during  fiscal  years  1898-1905, 

1898. 

1 
1899.           1900. 

1901. 

1902. 

1908. 

1904. 

1905. 

Pokei^ama    F  a  1 1  h 
dam: 

Operating 

Repaire 

$1,697.42 
144.62 

207.40 

1 

1                   1 

91,704.08  SI,  804. 28  $1,704.85 
387.45  ' 

$1,640.28 

$887.79 

$320.82 

$1,198.80 

27.50 

Land    condem- 
nation   

' 1 

Newgauging 
station 

1                   1 
1 1 

786.01 

213.  &4 

Totol 

2.049.44 

1.704.08  !  2,141.68     1.704.85 

1.640.28 

887.79 

1,056.83 

1,4S9.64 

Leech  Lake  dam: 

Operating 

Repairs 

Buildings 

1,251.02 
163.95 

•           1                   1 

1,154.45  !  1,864.11  1      875.20 
1 1 

1,275.68 

9.45 



f 

909.65 

1,448.84 
36.66 
212.89 

1,154.49 
3,^7 

1                  1 

3,000.00 

Total 

1,414.97 

1,154.45  1  1,3&1.11  1      875.20 

1,285.13 

3,909.65 

1,691.79 

1.158.36 

Lake  Winnibigosh- 
ish dam: 

Operating 

Repairs 

1,784.67 
158.41 

1 

966.10        485.72 
05.884. 12 

722.42 
68,517.70 

1,587.37 

803.33 
c2,088.31 

640.74 

1,622.25 

1.687.69 
^443. 48 

59.54 

1,617.84 
4150.64 

Buildings    and 
grounds 

1 

1 



Total 

1.898.08 

966.10  j  5,819.84 

5,827.49 

3.632.38     1,622.25 

2,190.66 

1,668.48 

Pine  River  dam: 

Operating 

Repairs 

1,770.41 

S68.05 

1,329.72 

1 
1,235.28     1,262.00 
188.99    

1,269.75 

1 
1,164.92  >      930.00 

960.00 
6.86 

842.89 
46.38 

Crevasse 

Total 

3,468.18 

1,424.27     1,262.00 

1.269.75 

1,164.92  1      9S0.00 

966.85 

889.25 

a  Repairing  dike. 
6Bepftlring  dike,  $8,117.70. 


c  Repairing  dike,  $1,078.57. 
dBank  protection  below  log  sloloe. 
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Distribution  ofliabUUies  incurred  during  fiscal  years  1898-1 90S — Continued. 


1898.           1899. 

1 

1900. 

1901. 

1902. 

1908. 

1904. 

19a'i. 

Sandy  Lake  dam: 

Operating 

Repain 

$2,480.44 
671.92 

$1,746.91 
a  999. 16 

$1,581.02 

$1,686.44 

$1,634.12 
807.27 

$1,408.78 

$1,380.25 
5.37 

$1,242.63 
46.12 

Total 

8, 102. 36 

2,745.06 

1,681.02 

1,585.44 

1,941.39 

1,408.78 

1,386.62 

1,287.75 

Superinte  n  d  e  n  c  e, 
continffencIeB, 
and  8t.  Paul  office. 

Operating  steam- 
Doat  General  Poe . . 

3, 184. 17 
1,692.22 
1,109.99 

1,166.88 

407.01 

1,747.76 

3,848.40 

3.514.62 

3,468.25 

2,519.66 

3,268.97 

4,463.53 

Hydrological     e  x  - 
penses 

&  100. 00 
2,689.15 
1,719.16 



ft  120. 00 

1,009.99 

2,662.96 

1 

Operating  expenses 
applicable  to  all 
resenroirs 

Road  between  Leech 
Lake  and  Lake 
Winnibigoflhlah... 

2,187.04 
1,683.73 

1,477.65 

1,024.05 

719.28 

1,891.02 

Qiand  total... 

19,487.80 

14,100.02 

19,860.00 

18,498.12 

14,500.00 

12,302.18 

11,280.00 

12.940.00 

a  Telephone  line.  b  Oage  readings  at  Deer  River. 

Summary  of  expenditures  during  the  fiscal  year  ending  June  30,  1906, 

ServiceB 17,680.33 

Supplies 51.33 

Materials 588.25 

Traveling  expenses ; 528. 08 

Office  expenses  and  contingencies 4, 007. 58 

Total 12,855.57 
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Manet/  stateinenL 

July  1,  1904,  balance  unexpended JIO,  211. 93 

Amount  allotted  July  12, 1904 5,540.00 

15,751.93 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 12, 855. 57 

July  1,  1905,  balance  unexpended 2, 896. 36 

July  1,  1905,  outstanding  liabilities 836.36 

July  1,  1905,  balance  available 2,060.00 


ABSTRACT  OF  TOTAL  LIABILITIES   INCURRBD  IN   BACH    FISCAL  YBAR. 


During  fiscal  year  ending  Jiine  30  — 

1895 $6,416.19 

1896 30,800.15 

1897 1  35,180.41 

1898 19,487.80 

1899 14,100.02 

1900 19,350.00 

1901 18,498.12 

1902 14,500.00 


During  fiscal  year  ending  June  30 — 

19()3 $12,302.18 

1904 11,280.00 

1905 12,940.00 

Amount  available  June  30, 
1905 2,060.00 

Total 196,914.87 


ABSTRACT  OF  ALLOTMENTS. 


January  25,  1895 $17,590.00 

June  15,  1895 18,852.91 

June  20,  1896 5,OOO.JOO 

July  24,  1896 23,471.98 

For  repairs  to  Pine  River  Res- 
ervoir    7,481.86 

August4,  1897 23,870.00 

August4,  1898 16,347.80 

August  15,  1899 12,720.02 


July  16,  1900 $20,610.00 

September28,  1900 7,000.00 

August  12,  1901 12,948.12 

July  16,  1902 13,300.00 

July  23,  1903 12,182.18 

July  12,  1.904 5,540.00 

Total 196,914.87 


COMMERCIAL  STATISTICS. 


For  commercial  statistics,  reference  must  be  made  to  the  reports  upon  the  improve- 
ment of  the  Mississippi  River. 


report  op  mr.  thomas  robinson,  assistant  engineer. 

Pine  Rivfji  Dam, 
Crosslake,  Minn.,  June  SO,  1906, 

Major:  I  have  the  honor  to  submit  report  on  operating  and  care  of  reservoirs  at 
the  headwaters  of  Mississippi  River  during  the  fiscal  year  ending  June  30,  1905. 

T^?:e  Winnibigoshish. — This  reservoir  was  in  full  operation  during  the  year.  The 
bank  protection  below  the  debouchment  of  the  log  sluice  was  repaired  by  bolting 
6-inch  timbers  on  to  the  piles  below  the  wales  already  there,  and  filling  the  space 
behind  the  piles  with  brush,  crushed  rock  and  sand. 

The  wave-breaking  boom  along  the  lake  side  of  the  dike  was  repaired,  the  tele- 
phone line  was  kept  in  order,  and  some  painting  was  done  to  the  tender's  dwelling. 
At  the  close  of  June  repairs  were  made  to  the  dike  near  Bena,  w^here  74  cubic  yards 
of  earth  and  35  cubic  yards  of  sods  were  used  to  strengthen  the  embankment.    In 
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the  repairs  of  the  hank  protection,  3,120  feet  B.  M.  of  lumber,  30  bandies  of  broah, 
18  cubic  yards  of  crushed  rock,  20  cubic  yards  of  sand,  and  2  cubic  yards  of  bowlders 
were  used,  at  a  total  cost  for  labor  and  team  hire  of  $51.  The  cost  of  repairs  to  the 
boom  for  labor  and  team  was  $75.15.  No  charge  was  made  on  either  of  these  jobs 
for  lumber,  bolts,  etc,  since  a  supply  of  these  was  on  hand. 

Leech  Ijike. — This  reservoir  was  in  full  operation  during  the  year.  The  dam  and 
dike  were  in  good  order.  The  telephone  line  needed  frequent  repairs  as  the  result 
of  falling  timber,  and  the  dam  tender's  house  was  painted  on  the  outside. 

Pokegama  Falls. — ^This  reservoir  was  in  operation  throughout  the  year.  Some 
minor  repairs  were  done  on  the  gauging  station  and  the  dam  tender's  house. 

Pine  River. — ^This  reservoir  was  in  operation  throughout  the  year,  but  during  the 
past  four  months  its  work  was  limited  somewhat  by  the  necessities  of  the  work  on 
reconstruction  of  the  dam. 

Sandy  Lake. — This  reservoir  was  in  full  operation  during  the  year.  An  old  build- 
ing was  removed  and  minor  repairs  were  made  to  the  woodwork  of  the  dam  and  to 
the  log  booms.  The  right  of  way  for  the  telephone  line  was  cleared  of  brush  and 
repairs  were  made  to  the  line  itself. 

Respectfully  submitted. 

Thomas  Robinson, 

Assistant  Enffineer, 

Maj.  Gbo.  McC.  Derby, 

Corps  of  Engineers. 


Z4. 

IMPROVEMENT  OF  ST.   CROIX  RIVER,   WISCONSIN   AND  MINNESOTA. 

The  approved  project  -and  report  of  progress  of  the  work  up  to 
June  30,  1904,  will  be  found  in  tne  Report  of  the  Chief  of  En^neei*s 
for  1906,  Part  1,  page  435. 

During  the  past  fiscal  year  there  has  been  expended  the  sum  of 
$1,662.94. 

Owing  to  the  limited  amount  of  funds  available  no  work  was  done 
during  the  year  until  after  the  passage  of  the  river  and  harbor  act, 
when  the  dredge  fleet  was  put  in  thorough  repair.  The  hi^h  stage  of 
water  has  prevented  the  commencement  of  dredging  operations. 

Attention  is  invited  to  the  report  of  Mr.  R.  Davenport,  assistant 
engineer: 

Money  statement. 

July  1,  1904,  balance  unexpended |1, 056. 48 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .      4, 000. 00 

5,056.48 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 662. 94 

July  1, 1905,  balance  unexpended 3, 393. 54 

July  1, 1905,  outstanding  liabilities 51 .  00 

July  1, 1905,  balance  available 3, 342. 54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  J  uly  1 , 1 905 3, 600. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


Digitized  by  VjOOQIC 


APPENDIX   Z ^BEPOBT   OF   MAJOE   BERBY.  1681 


ABSTRACT  OF  APPROPRIATIONS. 


By  act- 
Approved  June  18, 1878 |10, 000 

Approved  March  3,  1879. . .      8, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3,  1881 ...      8, 000 
Passed  August  2, 1882 30, 000 


By  act — 

Approved  July  13,  1892 ....  $8, 000 

Of  August  18,  1894 4,000 

Passed  June  3,  1896 15,000 

Approved  March  3,  1899. . .  9, 000 

,.         ,                           Approved  June  13,  1902  ...  2, 000 

Approved  July  5,  1884 9, 000  ,  All(»tted  from  act  approved  April 

Approved  August  5,  1886..      7,500        28,  1904 865 

Of  August  1 1,  1888 10, 000  I  By  act  approved  March  3,  1905.  4, 000 

Approved     September     19,  

1890 8,000  I             Total 143,365 


COMMERCIAL  STATISTICS,  SEASOFN   OF  1904. 

Rafted  1(^  towed  out  of  St.  Croix  River feetB.  M..  110,000,000 

Rafted  lumber,  etc,,  towed  out  of  St.  Croix  River : 

Lumber feetB.  M..  85,682,735 

Shingles number..  23,523,500 

Laths do.-..  20,412,400 

Pickets do....  250,000 

Total  tonnage,  exclusive  of  loose  logs tons. .  571, 854 

Loose  logs  run  on  river  above  Stillwater {^^^^toM**  ^^' 715*  553 

Number  of  steamboats  engaged  in  rafting  business  out  of  Stillwater 30 

Number  of  steamboats  engaged  in  passenger  excursion  business 4 

Passengers  carried 7, 500 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  June  SO,  1906. 

Major:  The  following  report  of  the  improvement  of  the  St.  Croix  River,  Wiscon- 
sin and  Minnesota,  for  the  fiscal  year  ending  June  30, 1905,  is  respectfull}r  submitted: 

Operations  this  season  have  been  so  far  limited  to  the  general  repair  of  dredge 
Si,  Oraix  and  two  ba]*ges,  at  a  total  cost  of  $1,107.86.  The  cost  of  the  repairs  on  the 
dredging  fleet  is  divided  between  this  work  and  the  improvement  of  the  Minnesota 
River,  on  both  of  which  works  the  dredge  is  proposed  to  be  used. 

The  last  work  of  improvement  on  the  St.  Croix  River  was  in  the  season  of  1900, 
when  the  dredge  was  operated  on  the  river  between  Taylors  Falls  and  Stillwater 
dredging  channels  through  the  bars,  constructing  wing  and  training  dams,  and 
removing  obstructions  from  the  channel. 

The  last  examination  of  the  river,  from  Taylors  Falls  to  Prescott,  was  made  in 
1903,  when  it  was  found  that  for  the  maintenance  of  the  3-foot  low-water  channel,  • 
repairs  on  the  previously  constructed  wing  and  training  dams,  redredging  of  some  of 
the  bars,  and  tne  removal  of  numerous  sunken  logs  and  snags  from  the  channel  from 
Taylors  Falls  to  Stillwater  would  be  necessary,  and  that  dredging  through  the  bars 
and  the  rep  jr  of  the  training  dams  in  the  vicinity  of  Hudson,  Wis.,  would  be  required 
to  permit  the  movement  of  steamboats  and  rafts  through  Lake  St.  Croix  at  low- 
water  stages. 

Owing  to  the  extreme  high  water  in  the  St.  Croix  River  this  season  and  the  proba- 
ble filling  up  of  the  previously  dredged  channels  and  injury  to  the  dams,  a  reexami- 
nation of  the  river  between  Taylors  Falls  and  Prescott  will  be  required. 

Other  than  logging  operations,  there  has  been  but  little  traffic  on  the  St  Croix 
River  durinf?  the  past  three  or  four  years,  the  control  of  the  water  for  logging  pur- 
poses materially  interfering  with  the  successful  operation  of  steamboats. 

Regulations  governing  the  control  of  the  water  on  the  lower  St.  Croix  River, 
approved  by  the  Secretary  of  War  April  5,  1904  (Annual  Report  of  the  Chief  of 
Engineers,  Appendix  Z,  p.  2246),  are  still  in  force. 

Respectfully  submitted. 

R.  Davenport, 

AmMarU  Engineer. 

Maj.  Geo.  McC.  Derby, 

Cxyrps  of  Engineers, 

ENG  1905  M 106 
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Z5. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1904,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1905,  Part  1,  page  437. 

There  has  been  expended  during  the  past  fiscal  year  the  sum  of 
$131.32. 

After  the  spring  high  water  of  1903  had  subsided  a  small  break  was 
discovered  at  the  west  end  of  the  dam  at  the  old  mouth  of  the  ri\rer. 
The  dam  is  regularly  inspected,  and  there  does  not  appear  to  have 
been  any  material  increase  in  the  break  since  it  was  discovered. 
Repairs  will  be  made  as  soon  as  the  present  high  water  will  permit. 

The  dredge  St.  Oroix  will  be  used  for  dredging  the  channel  at  the 
outlet  of  the  river.  During  the  year  the  plant  has  been  put  in  thorough 
repair,  at  a  cost  of  $1,107.86,  part  of  the  cost  having  been  paid  from 
the  appropriation  for  improving  St.  Croix  River,  Wisconsin  and  Min- 
nesotB.  No  other  work  has  been  possible  this  season  on  account  of 
high  water. 

Money  statement. 

July  1, 1904,  balance  unexpended $13. 20 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. . .    3, 000. 00 

3,013.20 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 131. 32 


July  1,  1905,  balance  unexpended 2,S81.S8 

July  1, 1905,  outstanding  liabilities 180.41 

July  1, 1905,  balance  available 2, 701. 47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1905 1,400.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPHOPRIATION8. 


By  act — 

Approved  March  3, 1867  . . .  $37, 500 

Approved  July  11, 1870 10, 000 

Approved  March  3, 1871  ...  10, 000 

Approved  June  10, 1872 10, 000 

Passed  March  3, 1873 10, 000 

Approved  June  23, 1874 10, 000 

Approved  March  3, 1875  ...  10, 000 

Approved  August  14, 1876 . .  10, 000 


By  act — 

Approved  June  18, 1878 $10, 000 

Of  August  11, 1888 10,000 

Passed  June  3, 1896 4,000 

Approved  March  3, 1899  ...  1, 000 

Approved  March  3, 1905  ...  3, 000 

Total 135,500 


COMMERCIAL  STATIOTICS. 

Owing  to  the  precarious  condition  of  the  channel  at  the  mouth  of  the  river,  navi- 
gation on  the  Minnesota  River  has  been  practically  confined  of  recent  years  to 
irregular  operations  of  excursion  steamers  from  St.  Paul,  Hastings,  Stillwater,  etc.,  to 
Shakopee.  The  Minnesota  River  has  also  become  a  popular  resort  for  a  large  num- 
ber of  steam  and  naphtha  launches,  operated  from  St.  Paul  and  other  river  points. 

Statistics  of  number  of  trips  made  and  passengers  carried  by  the  various  boats 
engaged  in  this  navigation  during  the  season  of  1904  have  not  been  obtainable. 
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Z6. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH.  MINNESOTA  AND 

NORTH  DAKOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1904,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1905,  Part  1,  page  438. 

The  expenditures  during  the  year  were  $1,439.10. 

During  the  year  no  work  was  done  except  to  care  for  the  plant  at 
Grand  Forks,  N.  Dak.,  and  Thief  River  Falls,  Minn.,  and  assemble 
material  for  the  repair  of  the  dredge  fleet  at  Grand  Forks. 

The  repaira  proposed  are  new  hulls  for  the  quarter  boat  and  ware- 
house boat,  at  an  estimated  cost  of  $1,100,  and  the  general  repair  of 
hulls  and  machinery  of  the  steamer  Ogama  and  dredge  Otter  Tail  at 
an  estimated  cost  of  $650.  The  repairs  are  expected  to  be  completed 
and  the  dredging  fleet  ready  for  work  in  the  latter  part  of  the  month 
of  August,  j^e  last  work  of  improvement  on  the  Red  River  was  a 
short  season's  dredging  on  the  bars  to  the  north  and  south  of  Grand 
Forks  in  1903.  Since  that  time  new  bars  have  been  reported  in  the 
river  at  low  water  in  the  vicinity  of  Grand  Forks  and  at  points  both 
north  and  south  of  that  place  on  which  the  dredge  can  be  profitably 
occupied  as  long  as  the  present  appropriation  will  permit.  The  bars 
liable  to  give  the  most  trouble  to  navigation  are  reported  on  the  river 
south  of  Grand  Forks,  and  it  is  expected  that  the  first  work  of  improve- 
ment required  will  be  in  that  direction. 

There  not  being  sufficient  funds  to  permit  of  anv  work  on  Red  Lake 
River,  the  boats  at  Thief  River  Falls,  which  could  not  be  taken  below 
the  Falls,  were  sold  in  June,  1905,  bv  authority  of  the  Secretary  of 
War  and  the  removable  plant  transferred  to  Grand  Forks.  There 
has  been  no  work  of  improvement  on  Red  Lake  River  since  the  season 
of  1900,  when  the  river  north  of  Thief  River  Falls  was  finally  well 
cleared  of  obstructions  in  the  shape  of  snags,  bowlders,  and  overhang- 
ing trees.  Regulations  for  the  government  of  navigation,  floating  of 
loose  logs,  etc.,  were  approved  by  the  Secretary  of  War  February  24, 
1905. 

Money  statement, 

July  1,  1904,  balance  unexpended $1,865.32 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .      9, 000. 00 
Proceeds  of  sale  of  boats 1 70. 00 


10,935.82 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 439. 10 

July  1,  1905,  balance  unexpended 9, 496. 22 

July  1,  1905,  outstanding  liabilities 680. 75 

July  1,  1905,  balance  available 8,815.47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1905 7,500.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Digitized  by  VjOOQIC 


1684   BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  8.  ASMY. 


ABSTRACT  OP  APPROPRIATIONS. 


By  act — 

Approved  Aag:u8t  14, 1876. .  $10, 000 

Approved  June  18, 1878 30, 000 

Approved  March  3,  1879. . .  25, 000 

Approved  June  14, 1880 20, 000 

Approved  March  3,  1881 ...  18, 000 

Passed  August  2, 1882 10, 000 

Approved  July  5,  1 884 10, 000 

Approved  August  5, 1886. . .  50, 000 

Of  Augustll,  1888 20,000 


By  act — 

Pafised  June  3, 1896 $20,000 

Approved  March  3,  1899  ...     25, 000 

Approved  June  13,  1902 10, 000 

Allotted  from  act  approved 

April28,  1904 1,623 

Bv  act  approved  March  3, 
'1905 9,000 


323,623 

Approved  September  19, 1890    25,000  ,  Proceeds  sale  of  boats 70 

Approved  July  13,  1892 25, 000  ,  

Of  August  18, 1894 15,000  1  Total 323,693 


COBfMERCIAL  STATISTICS. 

Red  River  of  the  North. — Two  steamboats  from  50  to  100  tons  burden  and  about  30 
inches  draft,  with  a  fleet  of  ten  100-ton  barges,  were  operated  ^n  the  river  from 
Grand  Forks,  N.  Dak.    Total  freight  carried,  19,295  tons. 

Red  Lake  River. — One  steamboat  of  about  25  tons  burden  and  about  30  Inches 
draft  was  operated  on  river  and  lake  traffic,  and  three  steamboats  from  50  to  100 
tons  burden  and  from  36  to  42  inches  draft  were  engaged  exclusively  in  lake  traffic 
in  connection  with  logging  operations.  Freight  carried,  600  tons;  passengers  carried, 
300;  logs  run,  115,000,000  feet  B.  M. 

In  addition  to  the  foregoing,  three  small  gasoline  boats  were  operated  irregularly 
in  local  passenger  and  freight  traffic  above  Thief  Biver  Fails,  but  details  are  not 
obtainable. 


2.7. 

IMPBOVEMENT  OF  WABBOAD  HABBOB  AND  WABBOAD  BIVEB, 

MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to  June 
30, 1904,  will  be  found  in  the  Annual  Rieport  of  the  Chief  of  Engineers 
for  1905,  Part  1,  page  440. 

The  expenditures  during  the  past  year  were  $11,260.08. 

The  work  daring  the  year  consisted  in  dredging,  both  at  the  mouth 
of  the  river  and  on  the  outer  bar  in  Lake  of  the  Woods.     The  accom 
panving  map  shows  the  results  to  June  30, 1905.     Details  will  be  found 
m  the  appended  report  of  Mr.  R.  Davenport,  assistant  engineer. 

The  improvement  of  the  harbor  at  Warroad  depends  very  largely 
upon  the  level  of  the  Lake  of  the  Woods,  all  estimates  for  dredging  of 
the  harbor  and  its  approaches  being  based  upon  the  maintenance  of 
this  level  at  or  above  the  datum  of  7.2  feet  on  the  Warroad  Harbor 
gauge.  During  the  past  year,  however,  the  gauge  reached  that  read- 
ing for  only  the  half  of  one  day,  and  it  fell  as  low  as  6  feet  for  several 
days  during  the  season  of  navigation.  The  level  of  the  lake  is  easily 
controllable  by  inserting  or  removing  stop  planks  in  the  Keewatin 
dam  near  Rat  rortage,  Ontario,  which  is  now  under  the  control  of  the 
government  of  the  Dominion  of  Canada.  There  are  several  water- 
power  companies  at  and  near  the  Keewatin  dam,  all  of  which  would 
be  benefited  by  the  maintenance  of  the  lake  level  at  the  highest  possi- 
ble datum,  and  there  is  much  Canadian  navigation  on  the  lake  which 
would  also  be  benefited.  Inasmuch,  then,  as  all  the  interests  con- 
cerned would  seem  to  be  only  beneficially  affected  by  preventing  the 
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level  of  the  lake  from  falling  below  7.2  feet,  it  seems  likely  that  an 
agreement  might  readily  be  reached  with  the  Canadian  authorities  to 
secure  the  maintenance  of  this  minimum  level  at  the  Keewatin  dam. 
Efforts  in  this  direction  are  being  made  through  the  State  Department. 

Money  statement. 

July  1,  1904,  balance  unexpended $14,106.73 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1906. .    35, 000. 00 

49, 106.  73 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      11,250.08 

July  1,  1906,  balance  unexpended 37,856. '65 

July  1,  1905,  outstanding  liabilities 779.17 

July  1,  1905,  balance  available 37,077.48 


ABSTRACT  OF  APPROPBIATIONS. 

By  act  approved — 

March  3,  1899 $3,000 

June  13,  1902 45,000 

March  3,  1906 35,000 

Total 83,000 


COMMERCIAL  STATISTICS. 

The  town  of  Warroad,  now  five  years  old,  haa  a  population  of  about  1,000  and  the 
adjacent  country  is  rapidly  filling  up  with  settlers. 

Up  to  this  time  Warroad  Harbor  has  had  no  regular  lake  traffic,  the  condition  of 
the  entrance  to  the  harbor  not  having  been  such  as  to  permit  it. 

On  Lake  of  the  Woods  there  are  at  present  twenty-five  or  more  r^eistered  Canadian 
boats,  ranging  from  30  to  486  tons  burden,  some  of  which  occasionally  visit  Warroad 
Harbor  wnen  conditions  are  favorable. 

The  United  States  boats  connected  with  Warroad  Harbor  are  the  propellers 
Na-'md^gni.k  and  Kmdt  NeUoUt  the  former  about  36  feet  long  and  the  latter  alx>ut  80 
feet. 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  June  SO,  1906, 

Major:  The  following  report  of  the  improvement  of  Warroad  Harbor  and  River, 
Minnesota,  for  the  fiscal  year  ending  June  30,  1905,  is  respectfully  submitted. 

Season  of  1904* — Channel  dredging  was  continued  from  station  1+50  to  station  23 
and  from  station  29  to  station  44,  excavating  to  an  average  depth  of  about  8  feet  and 
a  width  of  100  feet  The  increased  depth  made  averaged  about  2\  feet  on  the  area 
worked  over.  Total  excavation,  26,923  cubic  yards.  Average  daily  excavation,  259 
cubic  yards. 

With  the  exception  of  a  little  superficial  sand  found  well  out  in  the  lake,  the  mate- 
rial encountered  in  dredging  throughout  the  entire  season  was  found  very  difficult 
to  excavate  with  the  centrifugal  pumps,  being  about  equal  quantities  of  hardpan  and 
mud,  the  latter  filled  with  the  tough  roots  of  bulrushes  and  other  aquatic  plants, 
all  requiring  the  constant  use  of  the  revolving  cutter  before  the  material  could  be 
raised  by  the  pumps.  The  time  of  12.3  days  was  lost  through  stormy  weather,  when 
wind  and  sea  made  it  impossible  to  operate  the  dredj^. 

The  harbor  was  closed  by  ice,  and  dredging  operations  were  closed  for  the  season 
on  October  29. 
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Season  of  1 90S, — Operations  were  commenced  the  4th  of  April,  Betting  up  the  dredge 
machinery  and  making  minor  repairs  on  the  dredge  and  harges.  Channel  dredging 
was  commenced  April  24  and  has  been  continued  to  tliis  date,  working  from  station 
5  to  station  23  and  from  station  28  to  station  47,  increasing  the  100-foot  channel  to 
an  average  depth  of  about  9  feet,  and  the  channel  from  station  4  to  station  8  increased 
to  a  width  of  150  feet.  Total  excavation,  28,282  cubic  yards.  Average  daily  exca- 
vation, 479  cubic  yards.  The  material  dredged  this  season  has  been  mainly  hard- 
pan,  requiring  the  constant  use  of  the  revolving  cutter,  but  being  free  from  plant 
roots,  is  much  more  readily  being  taken  up  by  the  pumps  than  the  material  dredged 
during  the  season  of  1904.     Time  lost  through  stormy  weather  this  season,  12.65  dayp. 

Total  excavation  for  the  fiscal  year,  55,205  cubic  yards.  Average  cost  of  excava- 
tion, 13.03  cents  per  cubic  yard.     Cost  of  subsistence  per  ration,  39  cents. 

The  dredge  Warrwtd  has  been  so  far  operated  with  a  single  crew,  working  only  in 
daylight,  as  in  the  original  construction  of  the  dreiige  quarters  for  a  single  crew*  only 
had  been  provided.  By  the  temporary  removal  of  the  sandpit  machinery  space  for 
additional  quarters  has  been  arranged,  and  the  dredge  will  be  prepared  for  running 
with  a  double  crew  shortly  after  the  Ist  of  July. 

A  map  of  Warroad  Harbor  is  herewith  submitted  showing  the  improvement  made 
to  this  date. 

Respectfully  submitted. 

R.  Davbnport, 


Maj.  Geo.  McDkrby, 

Corps  of  Engineers. 


Asgi8tant  Engineer. 


Z8. 


SURVEY  OF  OTTER  TAIL  LAKE  AND  OTTER  TAIL  RIVER,  RED  LAKE 
AND  RED  LAKE  RIVER,  MINNESOTA,  AND  BIG  STONE  LAKE  AND 
LAKE  TRAVERSE,  MINNESOTA  AND  SOUTH  DAKOTA. 

The  aproved  project  and  report  of  progress  of  the  work  up  to  June 
30,  1904,  will  be  found  in  the  Annual  Report  of  the  Chief  of  Eng-i- 
neers  for  1905,  Part  1,  page  441. 

Amount  expended  on  all  projects  to  June  30,  1906,  $16,320.98. 

No  work  was  done  during  the  year.  The  expenditures  were  for 
transportation  in  1903-4. 

It  is  proposed  to  reserve  the  available  funds  for.  the  purpose  of 
making  hydrological  observations  during  the  next  flood  affecting  these 
localities. 

Mimey  statement. 

July  1,  1904,  balance  unexpended 19,201.50 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 22. 48 

July  1,  1905,  balance  unexpended 9, 179. 02 


ABSTRACT  OF  APPROPRIATIONS   AND   ALLOTMENTS. 

By  act — 

Passed  June  3,  1896  ( allotment  for  Big  Stone  Lake,  etc. ) $2, 500 

Approved  March  3,  1899 — 

Appropriation  for  Big  Stone  Lake,  etc 5, 000 

Appropriation  for  Red  Lake  and  Red  Lake  River 5, 000 

Appropriation  for  Otter  Tail  Lake,  etc 3,000 

Approved  June  13,  1902  (allotment  for  continuing  surveys) 10, 000 

Total 25,500 
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29. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  approvedjproject  and  report  of  progress  of  the  work  will  be  found 
in  the  Report  of^the  Chief  of  Engineers  for  1905,  Part  1,  page  441. 

The  sum  of  $192.15  of  the  allotment  of  $500,  made  August  11, 1&04, 
was  expended  in  the  purchase  of  necessary  supplies  and  in  keeping  the 
record  of  the  gauges  between  Lock  No.  2  and  the  mouth  of  the  Minne- 
sota River  when  the  i^tage  of  the  river  was  such  as  to  make  additional 
data  necessary. 

Money  statement. 

Amount  allotted  August  11,  1904 $500.00 

June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 192. 15 

July  1,  1905,  balance  unexpended,  returned  to  Treasury 307. 85 

Summary  of  ejcpendiiures  during  fiscal  year  ending  June  SO,  1906. 

Supplies $147.43 

Services 44.72 

Total 192.15 


A^lSTRACT  OF   ALLOTMENTS. 


For  fiscal  year  ending  June  30— 

1889 $900.00 

1890 600.00 

1891 900.00 

1892 900.00 

1893 500.00 

1894 500.00 

1895 500.00 

1896 500.00 

1897 500.00 

1898 500.00 


For  fiscal  year  ending  June  30 — 

1900 $500.00 

1903 500.00 

1904 500.00 

1905 500.00 


Total  allotted 8,300.00 

Returned  to  Treasury 1,789.12 


Total  expended 6, 510. 88 
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IMPROVEMENT  OF  THE  MISSOURI  RIVER  AND  OF  OSAGE  AND 
GASCONADE  RIVERS,  MISSOURI. 


REPORT  OF  MAJ.  H,  M.  CHITTENDEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1906,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMBNTB. 

1.  MiflBouri  River.  I  8.  Gascoiiade  River,  Miseouri. 

2.  Osage  River,  Missoari  and  Kansas.        | 

HABBOR  LINES. 

4.  Missouri  and  Kansas  rivers  at  Kansas  City,  Missouri  and  Kansas. 


United  States  Engineer  Office, 

Sioux  City^  lowa^  July  H^  1906. 
General:  I  have  the  honor  to  submit  herewith  my  annual  reports 
upon  the  improvement  of  the  Missouri,  Osage,  and  Gasconade  nvers 
for  the  fiscal  year  ending  June  30,  1905.     ♦    ♦    ♦ 
Very  respectfully, 

H.  M.  CHrrTENDEN, 

Major ^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  En^ineers^  U.  S.  A. 


A  A  I. 

IMPROVEMENT  OF  MISSOURI  RIVER. 

The  improvement  work  on  the  Missouri  River  during  the  past  fiscal 
year  has  consisted  in  the  maintenance  of  existing  works  and  in  snagging. 
For  details  see  the  reports  of  Assistant  Engineers  W.  R.  De  Witt  and 
E.  D.  Vincent. 

The  river  and  harbor  act  of  March  3,  1905,  contained  the  following 
items  for  work  on  the  Missouri  River: 

Continuing  improvement  Missouri  River  at  Saint  Joseph,  Missouri,  and  protecting 
work  already  done,  all  new  work  to  conform  to  the  established  harbor  line,  fifty 
thousand  dollars,  provided  the  same  is  required  in  the  interest  of  navigation:  Pro- 
vided, further,  That  no  work  shall  be  done  at  Saint  Joseph  until  the  public  authorities 
shall  contribute  toward  defraying  the  expense  of  said  work  an  additional  fifty  thou- 
sand dollars,  making  the  sum  so  contributed  subject  to  the  order  of  the  Secretary  of 
of  War  in  such  manner  as  he  may  direct,  so  that  the  expense  of  any  work  done 
under  the  provisions  of  this  act  shall  be  borne  equally  by  the  Goveniment  and  out 
of  the  contribution  herein  provided  for. 
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Improving  Missouri  River:  General  improvement  by  snageing  and  maintenance  of 
open-channel  work,  one  hundred  and  seventy-five  thousand  aoUars,  of  which  amount 
ninety  thousand  dollars  may  be  expended  between  the  mouth  and  Sioux  CSty,  Iowa: 
ten  thousand  dollars  for  improvements  at  Hermann,  Missouri,  and  seventy-five  thou- 
sand dollars  above  Sioux  City,  Iowa. 

Projects  have  been  pi-epared  and  approved  for  the  expenditure  of 
these  sums,  as  follows:  ^ 

Work  at  special  localities: 

St.  Joseph, — For  building  a  longitudinal  dike  from  the  Grand  Island 
bridge  to  the  head  of  the  Grovernment  revetment  at  Soap  Creek,  the 
dike  to  be  on  the  established  harbor  line  and  to  be  connected  with  the 
shore  by  seven  cross  dikes.  After  the  space  behind  the  dike  has 
become  filled  with  accretion  the  front  is  to  be  protected  with  standard 
revetment. 

The  authorities  of  St.  Joseph  have  contributed  their  portion  of  the 
cost  of  the  work  and  operations  have  begun,  but  have  not  yet  pro- 
gressed beyond  the  purchase  of  material  and  the  assembling  of  plant. 

Hermann,  Mo. — For  building  a  strong  dike  from  the  left  shore 

Sartly  across  Hermann  Island  Chute  near  the  lower  end,  to  check  the 
ow  through  the  chute  and  to  protect  the  caving  bank  near  its  foot. 
Maintenance  of  open-channel  improvement  on  lower  river: 

For  work  at  Omaha |5,000 

For  work  at  Nebraska  City,  Nebr 500 

For  work  at  St  Joseph,  Mo 15,000 

For  work  at  Little  Blue  reach 4,000 

For  work  at  Lexington,  Mo 2, 500 

For  work  at  Miami,  Mo 300 

For  work  at  Wilhoit  Bend 5,000 

For  work  at  First  reach ^ 25,000 

For  snag^ng  (two  seasons) 20,000 

For  contmgenciee 12, 700 

Total 90,000 

Maintenance  of  open-channel  improvement  in  upper  river: 

For  work  at  Bismarck,  N.  Dak $17,500 

For  work  at  Pierre  and  Fort  Pierre 7,500 

For  work  at  Yankton,  S.  Dak 7,500 

For  work  at  Elkpoint,  8.  Dak 15,000 

For  work  at  Sioux  City,  Iowa 17,500 

For  sna^^g  ( two  seasons ) IS,  000 

For  contingencies 5,000 

Total a88,000 

Money  atatemervts. 

UPPER  RTVER. 

July  1, 1904, balance  unexpended $25,294.97 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1905 75, 000. 00 

100,294.97 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 16,085.79 

July  1, 1905,  balance  unexpended 84,209.18 

July  1, 1905,  outstanding  liabilities 20,675.49 

July  1, 1905,  balance  available 63,533.69 

<^  Includes  $13,000  from  previous  appropriation. 
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LOWER  RIVEB. 

July  1, 1904,  balance  unexijended $73,399.19 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. .  150, 000. 00 

Amount  reiunded  on  account  of  overpayment .45 

Amount  contributed  by  citizens  of  St.  Joeeph,  Mo 60, 000. 00 

273,399.64 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 77, 465. 64 

July  1, 1905, balance  unexpended 195,944.00 

July  1, 1906,  outstanding  liabilities 21,954.91 

July  1, 1905,  balance  available 173,989.09 

ENTIBE  RIVBR. 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 


APPROPRIATIONS  AND  ALLOTMENTS,   EXCLUSIVE  OF  THOSE    FOR   SNAGGING,   FOR  IMPROV- 
ING UPPER  MISSOURI  RIVER. 

August  14, 1876 120,000.00  i  March  3,  1899 $205,000.00 

June  18, 1878 42,500.00  |  June  13, 1902 100,000.00 


Allotted    by   Secretary  of 

War  from  act  of  June  13, 

1902 2,000.00 

March  3,  1905 75,000.00 

Total  appropriations 
and  allotments...  1,963,500.00 
Received  from  sale  of  con- 
demned property 342. 16 

Received  from  refundment  9. 30 


March  3,  1879 60,000.00 

June  14, 1880 43,000.00 

March  3,  1881 66,000.00 

August  2, 1882 all5,000.00 

July  5,  1884 140,000.00 

August  5, 1886 60,000.00 

August  11, 1888 200,000.00 

February  22,  1890 6300,000.00 

July  13,  1892 .^150,000.00 

August  18,  1894 110,000.00 

March  2,  1895 40,000.00 

June3,1896 235,000.00;  Total 1,963,851.46 

In  addition  to  the  above  amounts  about  $60,000  from  the  appropriations  for  the 
survey  of  the  river  from  Fort  Benton  to  the  mouth  was  spent  on  the  part  above 
Sioux  City. 

APPROPRIATIONS  FOR  IMPROVING   UPPER  MISSOURI   RIVER  BY  SNAGGING. 

Allotments  made  from  appropriations  of  1890  and  1892  for  improvement 

of  upper  Missouri  River $193,073.53 

March  3,  1893 50,000.00 

August  18,  1894 50,000.00 

June  3,  1896 50,000.00 

March  3,  1899 60,000.00 

Total 393,073.53 

APPROPRIATIONS    AND    ALLOTMENTS    FOR    IMPROVING    MISSOURI    RIVER    FROM    MOUTH   TO 

SIOUX  CITY,   IOWA. 

July  5,  1884 $640,000.00 

August  5,  1886 375,000.00 

August  11,  1888 1,000,000.00 

February  22,  1890 75,000.00 

September  19,  1890 800.000.00 

July  13, 1892 600,000.00 

a  $2,832.42  of  this  transferred  to  work  below  Sioux  City. 
& $192,912  of  this  afterwards  allotted  to  snag^ng. 
^^ $163.51  of  this  afterwards  allotted  tP  snaggmg. 
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March  3,  1893 $700,000.00 

August  18,  1894 700,000.00 

March  2,  1895 710,000.00 

Junes,  1896 300,000.00 

June  4,  1897 800,000.00 

July  1,1898 300,000.00 

Januarys,  1899 100,000.00 

March  3,  1899  (river  and  harbor) 100,000.00 

March  3,  1899  (sundry  civil) 200,000.00 

June-6,  1900  (sundry  civil) 250,000.00 

June  13,  1902 175,000.00 

Allotted  by  Secretary  of  War  from  act  of  April  28, 1904.  50, 000. 00 

March  3,  1905 150,000.00 

Amount  contributed  by  citizens  of  St.  Joseph,  Mo 50, 000. 00 

Total  specific  appropriations $7,575,000.00 

Balance  from  former  appropriations: 

Act  of  August  2,  18o2,  applied  to  works  above  Sioux 
City,  Iowa 4,000.00 

Survey  of  Missouri  River  from  mouth  to  Fort  Ben- 
ton   8,844.39 

Act  of  August  5,  1886,  applied  to  removing  obstruc- 
tions from  Missouri  River 1,982.80 

Total  balances 14,827.19 

Refunded  on  account  of  overpa^rments,  etc 3,469.58 

Received  from  transfer  of  materials 3, 322. 71 

Received  from  transfer  of  surplus  property 7, 556. 15 

Received  from  uigent  deficiency  act  of  FeDruary  18, 1904 19. 35 

Received  from  sate  of  condemned  and  surplus  property 11, 420. 40 

Total 7,615,616.38 


COMMERCIAL  STATISTICS,  UPPER  MISSOURI   RIVER. 

During  the  calendar  year  1904  the  number  of  boats  engaged  in  carrying  freight  and 
passengers,  exclusive  of  those  doing  a  strictly  ferriage  business,  was  8,  with  a  total 
tonnage  of  834.    The  freight  and  passengers  carried  by  them  are  as  follows: 

Tons. 

Grain 6,493 

Live  stock 3, 041 

Lumber  and  wood „ 2, 385 

Building  material  and  sand 12, 441 

General  merchandise 4, 591 

Total 28,951 

Passengers,  2,022.    Commerce  of  upper  river,  expressed  in  mile  tons,  1,528,834. 
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Commerce  of  the  Misaouri  River  from  mouth  to  Sioux  QUy,  Iowa,  during  the  calendar 

year  1904* 

The  long-distance  trade  was  done  by  the  St.  Louis  and  Heiftnann  Packet  Company, 
of  Hermann,  Mo.,  with  their  steamer  Kennedy ,  in  the  trade  between  St.  Loms  and 
Giles  Landing. 

This  steamer  and  those  engaged  in  the  local  trade  carried  330  passengers  during 
the  year. 

The  following  table,  giving  the  amount  of  freight  carried,  towed,  and  rafted,  but 
not  including  any  ferriage,  is  an  approximation  to  the  lower  Missouri  River's  trade 
for  1904: 

Table  1. 


ClasB. 

Orain. 

Uve 
stock. 

Lumber 

and 

wood. 

Building 
material 
andaaud. 

General 
merchan- 

disc, 
farm  ma- 
chinery, 

etc. 

Total. 

MUe- 
tons. 

LoiUF-trade  Dacketo. 

Tbna. 
1,189 

6,648 

Tbna. 
186 

2,066 

TbiM. 
1.650 

4,174 

7bn«. 
115 

5,800 
402,149 

IbiM. 
1,588 

792 

Tom, 
4,677 

19,480 

402,149 

4.469 

24,285 

971,815 
892,668 

Short-trade  packets,  mlscellaneons 
boats,  etc 

Rafts 

441,043 

4,459 

117,810 

Riprap,  willows,  and  lumber  used 
by  private  parties  for  bank  protec- 
tion In  the  vicinity  of  Kansas  City 
and  St.  Joeeoh.  Mo 

24,235 

817,920 

Total 

7,837 

2,251 

10,283 

482.299 

2,830 

466.000 

2,240,666 

The  following  table  gives  the  total,  in  tons,  for  the  different  classes  of  trade  during 
the  last  six  years  for  the  lower  Missouri: 

Table  2. 


Class. 

1904.      1     1903. 

1 

1902. 

1901. 

1900. 

1899. 

1896. 

Long-trade  packets 

4,677  1        2,876 
19,480  ,      51,605 

402,149      678,878 
4,469          1.965 

24,235        15,647 

7,989 
38,061 

334,164 
12,073 

18,260 

7,806 

87,588 

463,340 
10,936 

4.397 
34,787 

232,395 
6,727 

715 
87,610 

218,514 
6,275 

3,641 

Shor^trade  packetn,  etc 

Sand  and  wood  steamen  and 

39,245 

262,152 
5,766 

Rafts 

Mattress  brush,    stone,   and 
dike  material  for  bank  pro- 
tection   

19,000 

Total 

455,000       750,291 

410,527 

669,669 

277,306 

263,114 

819,798 

Table  3. — Comparative  commerce  of  the  lower  Missouri  River ^  expressed  in  mile-Ums, 


Class. 


1904. 


1903. 


1902. 


1901. 


1900. 


1899. 


1898. 


Long-trade  packets 

Short-trade  packets,  etc 

Sand  and  wood  steamers  and 
barges .*... 

Rafts 

Mattress  brush,  stone,  and 
dike  material  for  bank-pro- 
tection work  


971,815      494,746 
392,568  1,250,966 


1,435,605       999,116 
626,926   1,039,767 


441,043 
117.810 


149,994 
96.911 


429,492 
570,137 


317,920  I    237,714       164,750 


668,783 
195,872 


558,807 
360,378 

460,440 
103,975 


96,193 
410,530 

422,606 
126,432 


526,304 
522.872 

369,946 
145,437 


375,000 


Total. 


2,240,656  2,229,331  3,226,909  j2. 903, 588 


1,483,600  1,057,761 


1,929,561 
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BEPOKT  OF  MB.  W.    R.    DEWITT,    UNITED  STATES  ASBIErTANT  SNGINSBB. 

Sioux  City,  Iowa,  June  SO,  1905. 

Major:  I  have  the  honor  to  submit  the  following  annual  report  of  operationf^  on 
the  Missouri  River  from  Sioux  City,  Iowa,  to  its  mouth,  for  the  current  fiscal  vear 
ending  June  30,  1905: 

Owing  to  the  small  amount  of  available  funds  no  new  work  was  undertaken,  and 
operations  were  confined  to  the  maintenance  of  the  old  works  and  their  protection 
by  additional  work  in  their  immediate  vicinity,  care  of  and  repairs  to  plant,  and 
snagging. 

The  work  was  carried  on  in  accordance  with  your  approved  projects,  with  funds 
derived  from  the  following  sources: 

Balance  July  1, 1904,  of  appropriation  for  improving  Missouri  River  from 
Sioux  City,  Iowa,  to  its  mouth,  river  and  harbor  act  of  June  13, 1902. .  $23, 399. 19 

Amount  appropriated  by  river  and  harbor  act  of  April  28,  1904 50, 000. 00 

Amount  reiunned  on  account  of  overpayment .45 

Amount  appropriated  by  river  and  harbor  act  of  March  3,  1905 150, 000. 00 

Amount  contributed  by  citizens  of  St.  Joseph,  Mo 60, 000. 00 

Total  available 273, 399.  W 

Total  expenditures  for  fiscal  year  ending  June  30,  1905,  including  out- 
standing liabilities 99,410.55 

Balance  available  July  1,  1905 173,989.09 

PBOJBCTB. 

1.  Project  of  July  27, 1904,  approved  August  6, 1904,  for  the  expenditure  of  $50,000, 
provided  by  river  and  harbor  act  of  April  28,  1904,  as  follows: 

Omaha,  Nebr. :  Repairs  to  revetment  on  the  Council  Bluffs  side $5, 000 

Nebraska  City,  Neor. :  Repairs  to  longitudinal  dike  to  insure  against  its  being 

flanked 500 

Kansas  City,  Mo. :  Extension  of  the  East  Bottoms  revetment,  to  secure  bank 

line  above  Randolph  bridge 6, 000 

Near  mouth  of  Little  Blue:  Repairs  to  pile  dikes 500 

Lexin^on,  Mo. :  Repairs  to  pile  dikes 300 

Miami,  Mo.:  Repairs  to  dike  opposite  town 500 

Wilhoit  Bend: 

Repairs  to  three  bankheads $2, 000 

Construction  of  300  feet  3-row  pile  dike,  to  reenforce  bankheads 
4Cand5C *. 3,000 

5,000 

Cambridge  Bend:  Restoration  of  pile  dike  built  in  1898 1, 500 

Nigger  Bend :  Revetment  repairs 500 

Murray  Bend:  Revetment  repairs 2,000 

First  reach: 

Dike  repairs 1, 200 

Closing  Cedar  Island  Chute 300 

1,500 

Chamois,  Mo.: 

Extension  of  revetment  at  the  head  to  prevent  further  destruction, 

800  linear  feet 8,000 

Restoration  of  St.  Aubert  Island  dike 2, 000 

Construction  of  300  linear  feet  of  pile  dike,  to  protect  the  root  of 
Dike  22 A,  opposite  the  head  of  the  Chamois  revetment 2, 500 

12,500 

Portland  Island :  Construction  of  400  linear  feet  of  pile  dike 3, 200 

Howard  Bend:  Repairs  to  bank  head  6F 2,000 

Snagging 10,000 

Total 50,000 

2.  Project  of  April  6,  1905,  approved  April  14,  1905,  for  the  expenditure  of  $90,000 
provided  by  river  and  harbor  act  of  Marcn  3,  1905,  as  follows: 

Omaha,  Nebr. :  Repairs  to  revetment  on  Iowa  side  of  river  and  b6low  Ter- 
minal Railway  bridge $5,000 
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Nebraska  City,  Nebr. :  For  rescreening  the  entire  system  of  dikes $500 

St  Joseph,  Mo. :  For  general  repairs  to  works  in  Bonton,  Elwood,  and  Bel- 
mont bends 15, 000 

Little  Blue  Reach: 

Repairs  to  dikes $1,000 

For  construction  of  3  short  pile  dikes,  below  bankhead  3 A,  to 

protect  the  bankhead 3,000 

4,000 

Lexington,  Mo. :  For  repairs  to  dikes  opposite  town  and  building  two  new 

dikes 2,500 

Miami,  Mo. :  For  repairs  to  dike  opposite  town 300 

Wilhoit  Bend:  For  building  3  new  short  dikes  to  protect  bankheads  4C  and 

50,  and  making  general  repairs 5, 000 

First  Reach: 

For  makine  repairs  to  Murray  Bend  revetment $15, 000 

For  general  repairs  to  old  works  and  protecting  same  with  new 

work  where  necessarv 10,000 

26,000 

For  snag^ng  ( two  seasons ) 20, 000 

For  contingencies 12,700 

Total 90,000 

3.  Project  of  April  3, 1905,  approved  April  28, 1905,  for  the  expenditure  of  $100,000 
at  St.  Joseph,  Mo.,  $50,000  of  which  is  provided  by  river  and  narbor  act  of  March 
3,  1905,  and  $50,000  by  local  interests,  as  follows: 

Construction  of  4,400  linear  feet  of  3-row  longitudinal  dike,  extending  from 
head  of  revetment  at  mouth  of  Soap  Creek  to  Grand  Island  Railway 

bridge $54,000 

Constructing  about  1,600  linear  feet  of  cross  dikes 10, 000 

Constructing  standard  revetment  along  line  of  accretions  formed  by  above 
dikes 36,000 

Total 100,000 

4.  Project  of  May  5,  1905,  approved  June  15,  1905,  for  the  expenditure  of  $10,000 
for  improvement  at  Hermann,  Mo.,  provided  by  river  and  harbor  act  of  March  3, 
1905,  as  follows: 

For  construction  of  700  linear  feet  of  4-row  pile  dike  near  foot  of  chute,  oppo-    . 
site  Hermann,  Mo $10,000 

PLANT. 

The  following  pieces  were  more  or  less  actively  engaged  during  the  working 
season: 

1  snag  boat,  James  B.  McPherson, 

2  steam  tenders,  Aretkusa  and  AtcUanta. 
2  pile  drivers. 

1  hydraulic  grader. 

2  mat  boats. 

2  construction  quarter  boats. 

2  small  office  boats. 

12  baiiges,  25  by  100  feet. 

These  pieces  were  kept  in  good  repair,  being  pulled  out  on  the  storage  ways  and 
relaunched  when  necessary. 

New  nmber  foundations  were  placed  under  the  engine  and  the  building  of  the 
steam  sawmill. 

All  plant  in  storage  and  in  harbor  at  mouth  of  the  Gasconade  River  was  cared  for 
by  a  small  force  of  watchmen. 

The  expenditure  for  the  year  on  account  of  this  work  was: 

For  watching  and  labor  on  accocmt  of  plant $4, 258. 26 

For  repairs  to  plant,  including  materials  and  labor 1 10, 862. 65 

For  labor  of  handling  construction  materials,  outfitting  field  parties,  etc. .    2, 068. 81 

Total 17,189.72 

BNG  1905  M 107 
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During  the  year,  active  work  was  carried  on  at  points  and  with  items  of  cost  in  the 
field,  as  shown  below: 

Omaha,  Nebr. — The  revetment  on  the  Iowa  side  of  the  river,  abont  4  miles  above 
Council  Bluffs,  had  been  damaged  by  being  flanked,  and  was  being  unraveled  from 
the  upstream  end,  when  on  Decemlier  5,  1904,  a  small  force  was  oiiganized  and  com- 
menced work  with  a  view  of  preventing  further  damage. 

Between  the  above  date  ana  January  1,  1905,  the  foflowing  work  was  done: 

Six  hundred  feet  of  bank  at  present  head  of  revetment  was  graded  and  paved, 
expending  1,200  tons  of  riprap  stone;  7d4  tons  of  stone  was  placed  on  the  subaqueous 
mattress;  one  brush  and  stone  dike,  70  feet  in  length  and  sloped  from  top  of  bank  to 
low  water,  was  built  in  a  pocket  excavated  in  the  main  bank  by  the  current 

The  cost  of  this  work  $2,458.79. 

Nebraska  City,  Nehr.— In  order  to  prevent  the  longitudinal  dike  at  the  head  of  the 
system  of  dikes  opposite  town  from  being  flanked,  4&  tons  of  riprap  stone  was  placed 
at  its  root  and  on  Dank  above,  between  January  1,  1905,  and  January  18,  1905,  at  a 
cost  of  $368.96. 

Between  June  1  and  16,  1905,  the  entire  system  of  dikes  at  this  place  was  screened 
at  a  cost  of  $147.49. 

Nearman  Bend,  Kans. — In  order  to  prevent  further  destruction  at  the  present  head 
of  the  revetment  in  Nearman  Bend  a  small  force  was  organized  April  26,  1905,  and 
put  to  work  sloping  the  bank  and  placing  brush  and  rock  fascines,  273  fascines  being 
made  and  placed,  covering  500  linear  feet  of  bank,  completing  the  work  as  contem- 
plated May  16,  1905,  when  the  force  was  disbanded. 

Ths  cost  of  this  work  was  $959.91. 

Kansas  City,  Mo.— In  order  to  secure  the  bank  line  above  the  Chicago,  Milwaokee 
and  St.  Paul  Railroad  bridge  the  East  Bottoms  revetment  was  extendi  downstream 
523  linear  feet  between  August  16  and  September  14?  1904,  at  a  cost  of  $5,100.38. 

Near  mouth  of  Little  Blue.— Between  the  dates  of  September  8  and  21,  1905,  the 
ends  of  the  two  Hiffner  dikes  and  the  dike  in  Irish  Jimmy  Chute  were  strengthened 
by  driving  and  bracing  17  piles  and  rescreening  240  linear  feet  at  a  cost  of  $860.34. 

Lexington,  Mo. — ^The  work  here  consisted  in  driving  and  bracing  9  piles  at  end  of 
Bike  No.  3  and  rescreening  80  feet  of  the  same  dike,  and  was  done  between  Septem- 
ber 20  and  24,  at  a  cost  of  $406.58. 

Miami,  Mo. — ^The  work  here  consisted  of  driving  and  bracing  14  piles  at  end  of 
dike  opposite  town,  weaving  and  ballasting  an  apron  mattress  containmg  6,650  square 
feet  and  rescreening  80  linear' feet.  The  work  was  done  between  September  27  and 
October  4,  at  a  cost  of  $649.33. 

WUhoit  Bend.— The  work  here  was  commenced  October  3  and  was  completed 
November  5,  1904,  and  consisted  in  the  construction  of  two  3-row  pile  dikes  just 
above.bankhead  4C,  three  3-row  pile  dikes  just  above  bankhead  5C,  each  77  feet  in 
length,  and  in  making  general  minor  repairs  to  the  bankheads.  The  cost  of  this 
work  was  $5,538.80. 

Cambridge  Bend. — In  1898  a  2-row  circular  dike  300  feet  long  was  built  at  the  foot 
of  the  Cambridge  revetment  to  prevent  its  destruction  by  eddy  action. 

When  the  flood  of  1903  paasea  down  the  river  this  structure  had  so  far  deteriorated 
that  it  was  entirely  taken  out  b^  the  flood,  except  the  subaqueous  mattress. 

This  structure  was  rebuilt,  usmg  the  old  mattress  as  a  foundation,  between  October 
25,  1904,  and  November  5,  1904,  at  a  cost  of  $1,519.37. 

Nioger  Bend. — This  revetment  was  found  to  be  in  good  condition  except  that  a 
small  pocket  had  formed  at  its  head,  and  to  prevent  damage  by  eddy  action  the 
force,  in  moving  down  the  river  from  Wilhoit  Bend,  stopped  here  one  day  and  placed 
45  brush  and  rock  fascines  at  the  head  of  the  work,  at  a  cost  of  $186.16. 

FIItST  BEACH. 

Murray  Bend. — ^This  revetment  showed  a  stretch  of  1,800  linear  feet,  begjpning  at 
a  point  1,000  feet  below  its  head  and  extending  downstream,  of  upper  bank  work 
that  was  beginning  to  disintegrate.  As  a  temporary  means  of  relief  this  stretch  of 
bank  was  covered  with  brush  and  rock  fascines,  682  being  made  and  placed  between 
November  7  and  November  30,  at  a  cost  of  $3,655.93,  or  about  $2.03  per  linear  foot  of 
bank  protected.  It  is  a  question  of  only  a  short  time  when  this  revetment  must 
either  be  rebuilt  or  protected  with  pile  dikes. 

Jefferson  City,  Mo. — The  system  of  dikes  just  above  the  bridge  at  this  place  is  show- 
ing signs  of  rapid  decay  where  the  ends  of  the  dikes  are  subject  to  strain  from  ice 
and  drift. 
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Between  November  7  and  23  the  following  work  was  done: 

Dike  A. — Gap  of  50  feet  filled  in  with  new  work  and  the  end  of  the  dike 
strengthened. 

Dike  B. — The  exposed  end  of  this  dike  was  rebraced  and  rescreened,  and  6  new 
piles  were  driven  in  the  trail. 

Dike  C. — Three  bents  were  rebraced  and  60  linear  feet  rescreened. 

Dike  D. — Six  piles  were  driven  and  braced  in  the  trail  and  270  linear  feet  rescreened. 

Dike  JE.— A  gap  of  30  feet  was  closed  with  new  work  and  220  linear  feet  was 
rescreened.  • 

Dike  F, — A  clnster  of  3  piles  was  driven  above  the  end  of  this  dike  to  form  ice 
break  and  370  linear  feet  was  rescreened. 

This  work  was  done  at  total  cost  of  $1,244.66. 

Cedar  Island  Cfiuie. — In  order  to  reenforce  work  already  done  to  confine  the  water 
to  the  main  channel  a  fascine  dike  was  thrown  across  the  chute  just  below  the  old 
work  the  first  week  in  December,  1904.  at  a  cost  of  1275.76. 

Chamois,  Mo, — Chamois  revetment. — Between  August  29  and  September  17, 1904,  the 
Chamois  revetment  was  extended  upstream  834  linear  feet,  at  a  cost  of  $6,010.12. 

Dike  construction  opposite  head  of  Chamois  revetment:  In  order  to  protect  the 
root  of  Dike  22A  and  prevent  the  channel  from  leaving  the  right  bank,  six  3-row  pile 
dikes  were  built,  three  of  which  are  85  feet  long  each,  one  95  feet  long,  and  two  70 
feet  long  each,  spaced  300  feet  apart  and  300  feet  above  Dike  22 A. 

Four  of  these  dikes  were  buijt  September  15  to  October  11,  1904,  and  the  other 
two  during  latter  part  of  March  and  first  part  of  April,  1905. 

The  total  cost  of  this  work,  together  with  that  of  some  minor  repairs  to  old  dikes, 
was  $7,192. 

St.  Aubert  Island  dikes. — Since  the  flood  of  1903  the  bank  line  above  the  head  of 
the  St  Aubert  Island  revetment  had  receded  considerably  and  the  revetment  was 
threatened  hy  being  flanked.  In  order  to  prevent  the  destruction  of  this  work,  two 
3-row  pile  dikes,  one  120  feet  in  length  and  one  80  feet  in  length,  were  built,  the 
short  one  75  feet  above  the  head  of  the  revetment  and  the  dikes  spaced  225  feet. 
These  dikes  were  built  in  October,  1904,  at  a  cost  of  $2,323.86. 

The  ice  breakup  of  last  winter  took  out  30  linear  feet  of  this  work  and  cut  away  a 
little  of  the  revetment,  all  of  which  was  repaired  during  the  month  of  April,  1905,  at 
a  total  cost  of  $969.58. 

Dikes  below  Chamois  rev€iment.—Ii\Ve»  12  and  13  of  this  system  of  dikes  were  badly 
broken  up  by  the  last  winter's  ice,  necessitating  the  work  of  driving  and  bracing  16 
piles  in  Dike  12  and  28  in  Dike  13. .  The  entire  system  was  rescreened.  "  This  work 
was  done  during  the  last  ten  days  in  April,  1905,  and  cost,  with  the  additional  cost 
of  some  minor  repairs  made  in  October,  1904,  $1,019.80. 

8t.  Attbertrer^ment.r-The  revetment  built  in  St.  Aubert  Bend  in  season  of  1895  to 
1896  was  slightly  damaged  near  its  center  by  having  a  pocket  gouf^ed  out  of  the 
upper  bank.  Between  April  19  and  24,  1906, 110  brush  and  rock  wscines  were  made 
and  placed  in  this  pocket,  to  cause  the  bank  to  be  refilled  by  sediment.  The  cost  of 
this  work  was  $663.34. 

Portland  Island.— The  work  at  this  place  consisted  in  the  construction  of  four  3-row 
spur  dikes,  average  length  75  feet,  spaced  300  feet  apart,  near  the  head  of  the  island, 
to  strengthen  the  system  of  old  dixes  below,  general  repairs  to  old  dikes  in  this 
vicinity,  and  closing  2  dry  sloughs. 

Work  was  commenced  October  27  and  completed  November  28,  at  a  cost  as  follows: 

Construction  of  4  dikes $4,180.03 

Repairs  to  old  dikes 324.96 

Building  175  linear  feet  of  curtain  fences  to  close  2  dry  sloughs 450. 93 

Total 4,955.92 

Heckmam  Island. — ^The  head  of  this  island  was  being  rapidly  cut  away,  threatening 
the  destruction  of  the  revetment  on  the  main  channel  side.  To  obviate  this,  150 
linear  feet  of  bank  was  protected  with  fascine  work,  and  a  short  fascine  dike  built 
across  the  head  of  the  chute  between  the  island  and  the  main  shore,  a  part  of  the 
work  being  done  in  December,  1904,  and  the  balance  in  Mav,  1905,  at  a  total  cost  of 
$845.62. 

Pelican  Bend. — The  work  here  consisted  in  building  a  brush  and  stone  dike  60  feet 
in  length  across  an  excavation  made  back  of  the  revetment  near  its  foot  by  the  flood 
of  190S  and  replacing  a  little  of  the  paving  which  had  been  cut  out.  The  work  was 
done  between  December  16  and  29,  1904,  2S.  a  cost  of  $504.24. 
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SPECIAL  APPROPBIATION   AT  8T.  JOSEPH,  MO. 
PLANT, 

Four  20  by  70  foot  bargee  and  one  steam  pile  driver  were  repaired  at  the  Sioiix 
Ice  Harbor  above  Sioux  City,  Iowa,  at  a  cost  of  $614.11,  and  on  June  30,  1905,  were 
in  transit  to  St.  Joseph,  Mo.,  in  tow  of  the  chartered  steamer  F.  Y,  Balchelor.  Two 
25  bv  100  foot  barges  and  one  mattress  boat  were  towed  from  Gasconade,  Mo.,  to 
St.  Joseph,  Mo.,  bv  U.  S.  steam  tender  Arethum,  arriving  at  their  destination  June 
30,  1905.    This  will  complete  tne  assembling  of  the  workmg  plant  at  this  point. 

All  materials  for  this  work  have  been  ordered,  and  up  to  June  30,  1905,  two  cars 
of  bracing  timber  and  some  small  materials,  such  as  bolts,  strand,  etc.,  had  been 
received  and  stored.  Active  operations  will  be  commenced  as  soon  as  the  high 
water  subsides  sufficiently  to  permit  the  work  to  be  done. 

Special  appropriation  at  Hermann,  Mo. — Nothing  has  been  done  on  account  of  this 
work  beyond  ordering  all  necessary  materials. 

SNAGGING. 

The  snag  boat  Jamei  B.  McPherson  was  placed  in  commission  July  31,  1904,  and 
was  cleared  from  Gasconade,  Mo.,  with  a  constniction  outfit  in  tow,  bound  for  Kan- 
sas City,  Mo.,  where  she  arrived  August  10.  Between  the  dates  of  August  10  and  17, 
she  was  used  to  make  an  inspection  trip  from  Kansas  City,  Mo.,  to  the  mouth  of  the 
river. 

The  boat  was  greatly  in  need  of  repairs  and  laid  up  at  St.  Louis,  Mo.,  from  August 
17  to  30,  during  which  time  her  entire  machinery  was  overhauled  and  repaired. 

On  August  30,  1904,  she  commenced  her  regular  work  of  snagging  at  the  mouth  of 
the  river,  and  by  November  5  had  worked  her  way  to  Kansas  City,  Mo.,  and  back 
to  Jefferson  City,  Mo.,  when,  with  yourself  and  the  Writer  aboard,  she  started  down- 
stream on  a  trip  of  inspection,  arriving  at  St.  Louis,  Mo.,  November  8. 

After  undergoing  minor  repairs  and  coaling  she  again  resumed  snagging  operations, 
working  upstream.  She  arrived  at  the  boat  and  supply  yard  at  Gasconade,  Mo., 
November  15,  and  went  into  winter  quarters. 

The  following  work  was  accomplished  during  the  season: 

Snags  removed 639 

Wrack  heaps  removed 7 

Number  of  trees  felled  and  removed  from  caving  banks 1, 020 

Miles  run: 

Downstream 816 

Upstream 816 

The  expense  of  operating  the  snag  boat  for  the  season  was: 

While  engaged  in  snagffing $7,493.88 

While  towing  plant  ana  making  inspection  trips 1, 619. 37 

Total 9,113.25 

INSPECTION  OF  WORKS,  EXAMINATIONS,  AND  SUBVBY8. 

Omaha,  Nebr. — An  examination  of  the  revetment  at  the  *' Narrows,"  on  the  Iowa 
side  of  the  river,  was  made  September  14,  1904,  and  report  submitted  to  you  under 
date  of  September  15,  1904. 

In  response  to  a  call  from  Mayor  McCrae,  of  Council  Bluffs,  Iowa,  an  examination 
of  the  revetment  below  the  Terminal  bridge  was  made  February  4,  1905,  and  report 
submitted  to  you  under  date  of  February  6,  1905. 

The  Omaha  Bridge  and  Terminal  Railroad  Company's  bridge  at  East  Omaha, 
Nebr.,  the  reconstruction  of  which  was  finished  January  1,  1905,  was  measured  Jan- 
uary 4,  1905,  and  the  work  found  to  be  done  in  accordance  with  approved  plans.  A 
record  of  same  has  been  placed  on  file. 

Florence  Lake  reretment.^Ai  request  of  Mr.  H.  W.  Parkhurst,  assistant  engineer  of 
bridges,  Illinois  Central  Railroad  Company,  an  examination  of  this  revetment  was 
made  June  20, 1905,  and  special  report  submitted  to  you  under  date  of  June  26, 1905. 

St.  Marys  Bend,  below  Omaha,  Nebr.— By  request  of  Congressman  Walter  I.  Smith, 
of  Council  Bluffs,  Iowa,  an  examination  was  made  of  the  river  in  the  vicinity  of  St. 
Marys  Bend  in  company  with  State  Senator  Shirley  Gilliland,  and  Seth  Dean,  county 
surveyor  of  Mills  County,  with  a  view  of  permitting  a  cut-off  to  be  made  through  the 
fland  bar  on  the  right  bank,  to  relieve  the  erosion  of  the  left  bank. 
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A  special  report  on  the  matter  was  submitted  to  you  under  date  of  July  29, 1904. 

Nearman  Bendj  above  Kansas  Cityy  Mo. — By  request  of  Miss  Lyda  B.  Conley,  of 
Quindaro,  Kans.,  two  examinations  of  the  river  at  Nearman  Bend  were  made  August 
25,  1904,  and  March  7,  1905,  and  reports  submitted  to  you  under  dates  of  August  26. 

1904,  and  March  7,  1905. 

Kansas  City,  Mo. — On  complaint  of  H.  H.  Clark  that  A.  W.  Farney  was  obstructing 
the  cliannel  bv  building  a  brush  dike  at  Island  Park,  above  Kansas  City,  Mo.,  an 
examination  of  the  site  of  the  alleged  dike  was  made  June  28,  1905,  and  special 
report  submitted  to  you  under  date  of  June  29, 1905. 

Kaw  River. — An  examination  of  levee  built  on  bank  of  Kaw  River  by  Kaw  Valley 
Townsite  Company  was  made  December  23,  1904,  and  a  special  report  submitted  to 
yon  under  same  date. 

Wilhoit  Bendy  above  Glasgow,  Mo. — An  examination  of  the  river  in  this  vicinity 
was  made  July  20,  1904,  and  a  special  report  submitted  to  you  under  date  of  July  21, 
1904. 

HermanUy  Mo. — At  request  of  Capt.  Wm.  L.  Heckmann,  of  Hermann,  Mo.,^ 
examination  of  the  river  was  made  in  vicinity  of  Hermann  July  15, 1904,  and  a  special 
report  submitted  to  you  on  the  same  date. 

An  examination  and  survey  were  made  of  the  Hermann  Island  Chute  March  17, 

1905,  and  a  special  report  and  project  submitted  to  you  by  letter  of  same  date. 

In  company  with  yourself,  another  examination  was  made  of  the  Hermann  Island 
Chute  March  31, 1905,  from  which  resulted  your  project  for  the  expenditure  of  $10,000, 
submitted  to  the  Chief  of  Engineers  under  date  of  May  5,  1905,  and  approved  June 

15.  1905. 

An  elaborate  survey  was  made  of  the  river  in  the  vicinity  of  Hermann,  Mo.,  during 
month  of  April,  1905,  a  map  prepared  and  submitted  to  you,  with  project  for  the 
expenditure  of  |10,000,  May  2,  1905. 

BelleforUaine  Bendy  near  mouth  of  river. — In  company  with  Hon.  Richard  Bartholdt, 
of  St.  Louis,  Mo.,  an  examination  of  the  river  in  tne  vicinity  of  Bellefontaine,  or  Cora 
Bend,  was  made  on  August  2,  1904,  and  report  submitted  to  you  under  date  of  August 
3,  1904. 

Pelican  Bend. — An  examin&tion  of  the  Pelican  Bend  revetment  was  made  December 

16,  1904,  and  special  report  submitted  to  you  same  date. 

All  works  below  Kansas  City,  Mo.,  were  inspected  between  the  dates  of  August  11 
and  17,  1904,  and  all  below  Jefferson  City,  Mo.,  between  the  dates  of  November  5 
and  8,  1904. 

Between  the  dates  of  March  22  and  April  3, 1905,  an  examination  was  made  at  each 
of  the  following  places,  in  order  to  submit  a  project  for  work  at  those  places :  St.  Joseph, 
Mo. ;  Little  Blue  reach,  Lexington,  Mo. ;  Wilhoit  Bend,  Howard  Bend,  and  Nebraska 
City,  Nebr. 

Very  respectfully,  W.  R.  De  Witt, 

Assi^ant  Engineer. 
Maj.  H.  M.  Chittenden, 

Corps  of  Engineers. 


REPOBT  OP  MB.  S.  D.  VINCENT,  UNITED  STATES   ASSISTANT  ENGINEER. 

Sioux  City,  Iowa,  May  /,  1905. 

Major:  I  have  the  honor  to  report  as  follows  on  the  improvement  work  of  upper 
Missouri  River,  to  April  30,  1905: 

No  new  work  was  undertaken  and  expenditures  have  been  confined  to  the  mainte- 
nance and  repairs  of  existing  work. 

SUtux  Cityy  Iowa  (and  Nebraska  shores'). — ^The  improvement  work  at  these  points 
have  sustained  no  ciamage  except  the  dike  protecting  the  Nebraska  approach  to  the 
combination  bridge,  the  head  of  which  should  be  replaced,  but  this  can  only  be 
done  at  a  flood  stage  of  the  river  as  the  channel  now  follows  the  Iowa  shore.  The 
amount  expended  at  this  point  the  past  season  for  miscellaneous  repairs  was  $687.97. 

E^kpointy  S.  Dak. — During  the  high  water  of  last  season  a  break  occurred  in  the 
revetment  at  this  point,  aggregating  200  linear  teet  in  extent.  •  These  breaks  were 
repaired  during  the  past  winter  at  a  cost  of  $540.33. 

lanktony  S.  Dak. — No  damage  has  been  done  to  the  existing  work  in  the  vicinity 
of  Yankton  the  past  season,  therefore  no  repair  work  has  been  contemplated.  Pro- 
portional cost  of  maintenance  of  plant  for  this  point  amounts  to  $394.31. 

Pierrey  S.  Dak. — ^The  breakup  at  this  point  last  spring  and  the  annual  June  rise  did 
no  damiu;e  to  the  existing  works  with  the  exception  of  a  break  in  some  of  the  bracing 
in  the  dikes  at  Fort  Pierre.    These  were  repaired  during  the  win^r.    The  spring 
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breakup  of  this  year  took  out  the  entire  head  of  the  upper  dike  at  Fort  Pierre  and 
the  same  should  be  replaced.  The  cost  of  maintenance  and  watchman's  services  at 
this  point  for  this  year  to  date  amounts  to  $878.21. 

Bismarck,  N,  Dak, — At  Bismarck  the  high  water  of  last  year  flanked  Dike  No.  1 
of  the  system  in  front  of  Mandan  and  also  damaged  Dike  Xo.  3  at  its  shore  end.  A 
break  was  also  developed  in  the  revetment  below  the  dike  system.  Repair  work 
was  carried  forward  at  this  point  during  the  winter  and  was  completed  in  Matt;h. 
The  total  amount  expended  for  watchman's  services  and  repair  work  to  date  is 
$2,001.09. 

Snagging, — The  snag  boat  Mandan  left  the  harbor  at  Sioux  City,  Iowa,  for  upper 
river  points  August  11,  1904.  She  covered  the  river  as  far  as  Pierre,  S.  Dak.,  reach- 
ing that  point  ^ptember  4;  turned  back  from  that  point  September  7  and  sns^j^ged 
in  the  vicinity  of  Sioux  Citv  until  October  26,  when  she  was  returned  to  winter 
quarters  in  the  Sioux  Ice  rfarbor.  The  crew  was  disbanded  October  28.  During 
the  seventy-six  days  the  boat  was  operating  she  covered  960  miles  of  river  and 
removed  335  snagsj^  5  miscellaneous  obstructions,  and  felled  10  trees.  The  boat's 
operating  expenses  during  the  season,  her  care  during  the  winter,  and  her  over- 
hauling this  spring  amounted  to  $5,848.49. 

The  office  expenses  for  the  upper  river  for  the  year  to  this  date  is  reported  as 
$1,173.49,  and  tne  total  expenditures  covering  all  points  is  $11,524.35. 

Respectfully  submitted. 

E.  D.  Vincent, 

Atnatant  Engineer, 

Maj.  H.  M.  Chittenden, 

Corps  of  Engineers, 


RSPOBT  OF  MR.  W.  R.  DE  WTTT,  UNITBD  STATES  ASSISTANT  BNOINEBB. 

Sioux  City,  Iowa,  June  SO,  1906. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  upper 
Missouri  River,  between  Sioux  City,  Iowa,  and  Stubbe  Ferry,  Mont,  covering  the 
period  from  May  1  to  June  30, 1905,  this  work  being  placed  in  my  charge  on  the  first- 
named  date: 

Operations  for  the  above-named  period  comprised  examinations,  care  of  and  repairs 
to  plant,  and  making  preparations  for  the  coming  season's  work. 

Balance  available  from  previous  appropriations  May  1,  1905 $11, 738. 52 

Appropriated  by  act  of  Congress  March  3,  1905 75,000.00 

86,738.52 
Expenditures  for  May  and  June,  1905 4,163.35 

Balance  available  July  1,  1905 82,575.17 

Your  project  for  the  coming  season's  work,  approved  by  Chief  of  Engineers  June 
14,  1905,  provides  for  the  expenditure  of  $88,000  ($75,000  new  appropriation  and 
about  $13,000  carried  over)  for  such  work  as  is  necessary  for  the  maintenance  of 
existing  works  or  their  extension  and  completion,  and  snagging,  as  shown  below. 

For  two  season's  snagging  operations $18, 000 

Sioux  City,  Iowa 17,500 

Elkpomt,  S.  Dak 15,000 

Yankton,  S.  Dak 7,500 

Pierre,  S.  Dak 17,500 

Contingencies 5,000 

Total 88,000 

Office  and  contingent  expenses  to  be  apportioned  pro  rata  to  the  above  works  as 
nearly  as  possible. 

PLANT. 

On  May  1,  1905,  alT  available  working  plant  belonging  to  this  work  was  located  at 
the  following  points,  all  needing  repairs: 
Bismarck,  N.  Dak.: 

1  mattress  barge,  24  by  100  feet. 

1  barge,  22  by  101  feet 

1  barge,  19  by  70  feet. 

1  steam  pile  driver. 
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Pierre  and  Fort  Pierre,  8.  Dak.: 
6  barges,  20  by  70  feet. 

I  Bteam  pile  driver. 

Sioux  City,  Iowa  (Sioux  Ice  Harbor): 

II  barges,  20  by  70  feet 


2  steam  pile  drivers. 
I  iowho&t  (Robert), 
The  steam  pile  driver  and  one  baige  were  undergoing  repairs  at  Fort  Pierre,  S.  Dak. , 
on  May  1,  1905.    This  work  was  completed  May  20,  1905. 

Work  was  commenced  on  repairs  to  the  plant  at  the  Sioux  Ice  Harbor,  above  Sioux 
City,  Iowa,  June  7, 1905;  and  June  30, 1905,  the  following  work  had  bee^ accomplished: 
4  barges,  20  by  70,  repaired  and  launched. 
1  barge,  20  by  70,  completed. 
1  steam  pile  driver,  75  per  cent  completed. 
1  tow  boat  (Robert),  75  per  cent  completed. 
The  expenditures  on  account  of  plant  for  May  and  June,  1905,  were: 

Bismarck,  N.  Dak.:  Care  of  plant $110.00 

Pierre  and  Fort  Pierre,  8.  lAk. : 

Care  of  plant $110.00 

Repairs  to  plant 141.60 

251.60 

Yankton,  8.  Dak.:  Care  of  property 24.00 

Sioux  City,  Iowa: 

Care  of  plant 65.00 

Repairs  to  plant 530.18 

595.18 

SNAGGING. 

On  May  1,  1905,  the  snag  boat  Mandan  was  operating  at  her  regular  work  of  snag- 
ging at  Fort  Thompson.  Durinff  the  months  of  May  and  June,  1905,  she  had  covert 
the  river  between  and  35  miles  below  Bismarck,  a  point  127  miles  above  Bismarck, 
being  at  Bismarck,  N.  Dak.,  June  30,  1905. 

The  following  was  accomplished  at  a  cost  of  $2,825.35: 

Snags  removed  from  channel 73 

Trees  felled  and  removed  from  caving  banks 1,737 

Miles  run: 

Upstream 617 

Downstream .' 201 

Total 818 

KXAMINATIONS. 

An  examination  of  the  works  at  Pierre  was  made  June  12,  1905.  On  receipt  of  a 
report  that  the  river  was  cutting  into  the  left  bank  at  the  proposed  Norfolk  bridge 
crossinff  above  Yankton,  S.  Dak.,  endangering  the  safety  of  some  riprap  stone  in  stor- 
age at  that  place.  Junior  Engineer  E.  C.  Bowen  made  a  trip  of  inspection  June  27, 
1905,  moved  the  stone  back  and  submitted  a  special  report  to  you  dated  June  28, 1905. 

An  examination  of  conditions  in  the  vicinity  of  Jacksons  Chute  was  made  June 
30,  1905,  by  Junior  Engineer  £.  C.  Bowen,  and  a  special  report  submitted  to  you 
under  date  of  June  30,  1905. 

Respectfully  submitted.  ^  j^  ^^  ^^^^ 

Maj.  H.  M.  CnnTRNDEN,  AwwrtarK  Jsiiffineer. 

Corps  of  Engineers. 


A  A  2. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI. 

No  work  was  done  on  this  river  during  the  working  season  of  1904. 
The  river  and  harbor  act  of  March  3, 1905,  contained  the  following 
item  for  the  Osage  River: 

Improving  Osage  River,  Missouri:  Continuing  improvement  and  for  maintenance, 
eighty  thousand  dollais. 


Digitized  by  VjOOQIC 


1704   BBPOBT  OF  THE  CHIEF  OF  ENOINEEB8,  U.   8.  ABMT. 

A  project  has  been  approved  providing  for  the  expenditure  of  so 
much  of  this  sum  and  of  the  balance  remaining  from  previous  appro- 
priations as  may  be  necessary  for  the  completion  of  Lock  and  Dam 
No.  1.  Operations  were  begun  immediately  upon  the  passage  of  the 
act  and  have  consisted  in  the  repair  of  plant,  assembling  of  material, 
and  in  other  preparations.  Actual  construction  work  will  have  to 
await  the  subsidence  of  high  water. 

Money  statemerd, 

July  1,  1904,  ttilance  unexpended $15,040.96 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .    80, 000. 00 

95,040.96 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 6, 109. 68 

July  1,  1905,  balance  unexpended 88,931.28 

July  1,  1905,  outstanding  liabilities 7,020.66 

July  1,  1905,  balance  available 81,910.62 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

APPROPRIATIONS  AND  ALLOTMENTS. 

August  18, 1894 $46,000.00 

June  3, 1896 50,000.00 

March  3,  1899 25,000.00 

June6,1900 146,000.00 

June  13, 1902 30,000.00 

Balances  transferred  January  15,  1895,  from  Maj.  Charles  J.  Allen,  Corps 
of  Engineers: 

September  19,  1890 42,656.18 

Julvl3, 1892 43,366.44 

Refunded  on  account  of  overpayment 10. 69 

March  3,  1905 80,000.00 

Total 463,032.31 


COMlfERCIAL  8TATIOTIC8. 


The  steamboat  traffic  on  the  Osage  River  was  performed  principally  by  the  steamers 
/.  R,  Wells  and  Nadine  and  gasoline  boat  LiUie,  carrying  140  passengers. 

Table  1. — Close  approximation  to  the  amount  of  river  trade  during  1904' 


CitM. 

Grain. 

Live 
stock. 

Lumber 
and 
wood. 

Rail- 
road 
ties. 

Buildine 
material 

and 
gravel. 

Barytes. 

General 
merchan- 
dise, farm 
machiii* 
ery,  etc. 

Total. 

Mile- 
tons. 

Packeto 

Tons, 
466 

Ibns. 
827 

Tons. 
518 
49 

Tons. 

267 

17,541 

Tons. 
14,578 

Tons. 
75 

Tons. 
1,430 

Tons. 
18,156 
17,690 

294,104 
960,416 

Rafts,  etc 

Total 

466 

827 

567 

17,808 

14,678 

75 

1,430 

36,746 

1,274,  sen 

Digitized  by  VjOOQIC 


APPENDIX    A    A REPORT    OF   MAJOR    CHITTENDEN.       1705 

Table  2. — Comparative  statement  of  the  commerce  of  the  rivers  expressed  in  tonSf  from 

1904  to  1897. 


Stalpmenta. 

1904.    1    1903. 

1902. 

1901.    1    1900.    1    1899. 

1               1 

1898. 

1897. 

Hay  and  grain 

1 
466  1     1,498 
827          489 

6,000 

153 

74,385 

12,369 

2,284 
3 

4,232  1    8,722  1    4,077 

1,068  1        934  '        873 

56,221  '  76,683  1  57,663 

8,000  1    7,500      9,946 

2,r38  1    2,335  '    4,144 
90  1         70  1 

3,418 

1,038 

74.881 

3,016 

1,934 



1,598 

Live  stocli: 

909 

Lumber,  wood ,  and  tiea 

18,375 
14,573 

1,430 
75 

24,266 
10,639 

1,534 
85 

66,176 

Building  material  and  gravel 

General   merchandise,   farm    ma- 
clilnery,  etc 

1,350 
1,216 

Barytes 

Total 

36,746 

38,601 

95,194 

72,839  !  96,144  1  76,702  1  84.286 

71,247 

Table  3. — Comparative  commerce  of  the  river j  expressed  in  mile-tons,  from  1904  to  1897, 


Class. 

1904. 

1906. 

1902. 

1901. 

1900. 

1899. 

1898. 

1897. 

Packets 

294,104 
960,416 

263.018 
970,728 

676,705 
8,334,066 

277,106 
2,425,710 

545,107 
3,060,215 

393,136 
2,968,121 

349,955 
3,825,099 

178,695 

Rafts  etc 

3,707,200 

Total 

1,274,620 

1,238,741 

4,009,770 

2,702,816 

3,606,322  3,361,257 

4,175,064 

3,885,895 

A  A3. 

IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

The  act  of  June  13,  1902,  appropriated  the  sum  of  110,000  for  the 
Gasconade  River.  A  project  for  its  expenditure,  approved  by  the 
Chief  of  Engineers,  July  26,  1902,  provided  for  two  seasons'  work,  to 
consist  of  removal  of  snags  and  other  obstructions,  the  building  of 
wing  dams,  and  doing  such  other  work  as  would  yield  immediate  ben- 
efit to  the  channel. 

During  the  past  season  operations  baye  been  carried  on  at  Sand  shoals, 
Deppes  shoals.  Catfish  shoals,  Baker  shoals,  and  Bocks  bar.  The  boat- 
ing channel  was  cleared  of  snags  and  wreck  heaps,  and  all  overhanging 
trees  were  trimmed  or  felled.  Attention  is  invited  to  the  accompany- 
ing report  of  Mr.  DeWitt  upon  the  operations  of  the  past  season. 

The  work  on  this  river  is  undoubtedly  of  a  good  deal  of  benefit  to 
navigation,  and  should  be  provided  for  in  future  as  it  has  been  in  the 
past. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  the  sum  of 
115,000  for  continuing  improvement  of  the  river.  A  project  has  been 
approved  providing  for  the  expenditure  of  this  money  along  the  lines 
heretofore  follows.  The  operations  for  the  present  season  will  not 
begin  until  the  subsidence  of  high  water. 

Money  statement. 

July  1,  1904,  balance  unexpended $1,914.06 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. -     16, 000. 00 

16,914.06 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1,910.07 

July  1,  1906,  balance  unexpended 16,003.99 

July  1,  1905,  outstanding babilitiee 812.0^ 

Julyl,  1905,  balance  available 14,191.97 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
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▲PPBOPBIATIONB  AND  AIXOTMBNTB. 


June  14,  1880 $5,000 

March  3,  1881 10,000 

Auguat2,1882 10,000 

Julys,  1884 5,000 

August  5, 1886 7,500 

August  11, 1888 5,000 

September  19,  1890 4,000 

July  13,  1892 4,000 

August  18, 1894 5,000 


June  3,  1896 |5,000 

March  3,  1899 15,000 

June  13,  1902 10,000 

Allotted  by  Secretary  of    War 

from  act  of  June  13, 1902 1, 000 

March  3,  1905 15,000 

Total 101,500 


COMMBRCIAL  OTATIfirriCB,  GASCONADE '  BIVEB. 

The  steamboat  traffic  was  carried  on  by  the  steamers  Henry  WohU  and  Buck  JKfc 
Tablb  1. — Close  approximation  to  the  amount  of  river  trade  during  1904- 


Claaa. 

Grain. 

Liv6 
etock. 

Lumber 

and 

wood. 

Railroad 
ties. 

General 
BulldinR  25!^£™ 

ery,  etc. 

Total. 

Mile- 
tons. 

Packets 

Ton$. 
1,896 

Tons. 

227 

Tbna. 
724 

2bfM. 
1,956 
9,053 

Tom.     !     Jbns. 
98            842 

5,738 
9,058 

226,247 

Bafts                             

664, 6S0 

Total 

1,896  :        '227 

724 

11,009 

98             842     14.791 

890,927 

Passengers  carried,  85. 

Table  2. — Comparative  statement  of  the  commerce  of  the  river,  expressed  in  tons,  from 

1904  to  1897, 


Btalpments. 

1904. 

1908. 

1902. 

1901. 

1900. 

1899. 

1896. 

1897. 

Grain  and  hay 

1,896 

227 

11,733 

93 

842 

196 

16 

10,561 

2 

24 

4,446 

167 

28,805 

9,845 

1,617 

2,487 

485 

14,869 

418 

1,251 

4,796 

256 

15,504 

166 

859 

2,100 

414 

19,864 

6 

l.«75 

1,667 

708 

27,134 

820 

1.162 

1,467 

Livestock 

686 

Lumber,  wood,  and  railroad  ties. . . . 
Building  material 

27,614 
69 

QeneraT  merchandise,   farm  ma- 
chinery, etc 

679 

Total 

14,791 

10,788 

44,380 

19,460 

21,580     24.259 

80,981 

80,516 

Tablb  3.  — Comparative  commerce  of  the  river,  expressed  in  mile-Ums,  during  the  years 

1904  to  1897. 


Class. 

1904. 

1908. 

1902. 

1901. 

1900. 

1899. 

1898. 

1897. 

Packets 

226,247 
664,680 

9,189 
691,600 

1.281,183 
?.  508, 270 

369.223 
1,347,300 

236,992 
1,187,280 

807,876 
1  079.758 

162,594 
1,669,669 

179,777 

Rafts 

2,030,125 

Total 

890,927 

700,639 

3,789,453 

1,716,628 

1,424,272  |l- 387. 129 

1,832,268 

2,209,902 

REPORT  OP  MB,  W.  R.  DE  WITT,  UNITED  STATES   ASSISTANT  ENGINEER. 

Sioux  City,  Iowa,  June  SO,  1905, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Gas- 
conade River  for  the  fiscal  year  ending  June  30,  1905: 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880,  contemplated 
the  removal  of  snags  from  the  channel  and  of  overhanging  trees  from  caving  Danks 
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and  the  construction  of  wing  damR  and  training  walls  to  concentrate  the  flow  of 
water  upon  the  shoals  to  increase  the  depth  at  those  places.  This  general  project 
was  adhered  to  during  the  pa^t  fiscal  year.  The  work  was  carried  on  from  funds 
derived  from  the  following  sources: 

Available  cash  on  hand  July  1,  1905 $914.06 

Allotted  from  emergency  river  and  harbor  act  of  June  13,  1902 1 ,  000. 00 

Total  available  cash  July  1,  1904 1,914.06 

An  examination  of  all  the  works  between  Cooper  Hill  and  the  mouth  of  the  river 
was  made  Ixjtween  the  dates  of  August  28  and  30,  1904,  and  a  report  with  project 
for  the  sea8on*8  work  wa«  submitted  to  you  under  date  of  August  31,  1904,  which 
received  your  approval  dated  September  6,  1904.  Preparations  were  immediately 
begun  for  active  operations. 

The  project  submitted  included  repairs  and  extensions  to  existing  works  and  the 
removal  of  snags  and  overhanging  trees. 

The  working  plant  consisted  of  one  barge  outfitted  with  boiler,»hoiBt,  sheer  1^, 
and  tackle  for  pulling  snags,  one  chartered  barge  for  hauling  construction  materials 
and  onesuia''  oflSce  baat.  This  outfit  was  towcS  from  Gasconade  to  Cooper  Hill  by 
the  charterea  steamer  Henry  Wohll  between  the  dates  of  September  19  and  22,  1904. 
Arriving  at  Cooper  Hill  on  the  latter  date,  the  steamer  was  discharged  and  active 
itions  commenced,  working  downstream,  the  plant  to  be  dropped  by  hand  from 

El  to  place,  as  the  work  progressed.  Active  operations  were  carrfed  on  until 
mber  Ij  1904,  when  the  plant  arrived  at  the  boat  and  supply  yard  at  Gasconade, 
Mo.,  was  laid  up  for  the  winter  and  the  force  discharged.  The  work  accomplished 
was  as  follows: 

Sand  shoals. — ^A  breach  of  30  feet  in  the  existing  dam  was  closed  with  cribwork. 

Catfish  shoals. — A  breach  of  60  feet  in  the  existing  dam  was  closed  with  cribwork 
and  the  shore  end  strengthened  by  the  construction  of  a  brush  and  rock  dike  50  feet 
long  and  20  feet  wide. 

Baker's  shoals. — Six  hundred  feet  of  dam  was  raised  in  height  12  inches  to  restore 
it  to  grade. 

BocVs  bar. — Two  breaches  in  the  existing  dam,  one  60  feet  and  one  40  feet  long, 
were  closed  with  cribwork. 

The  only  work  done  under  the  allotment  of  $15,000  appropriated  bv  act  of  Con- 
gress March  3,  1905,  was  the  partial  construction  of  two  new  barges  for  use  in  the 
coming  season's  work. 

The  expenditures  for  the  year  were  as  follows: 

Administration $70.00 

Care  of  and  repairs  to  plant 329. 93 

Stationery,  etc 6. 65 

Transportation 1. 15 

Snaggmg  and  cutting  overhanging  trees 494. 85 

Towage 139.94 

Expenditure  at — 

Sand  shoals 196.83 

Deppe's  shoals 35.27 

Catfish  shoals 168.77 

Baker's  shoals 227.75 

Bock's  bar 62.98 

Constraction  of  new  barges,  labor 709. 17 

Total 2,443.29 

Amount  on  hand  July  1,  1905 $1,914.06 

Appropriated  by  act  of  Congress  March  3,  1905 15,000.00 

16,914.06 

Balance  available  July  1,  1905 14,470.77 

Respectfully  submitted. 

W.  R.  DbWitt, 

AssitUifit  Engineer, 
Maj.  H.  M.  Chittenden, 

Corps  of  Engineers. 
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A  A  4. 

ESTABLISHMENT  AND  MODIFICATION  OF  HARBOR  LINES  IN  MISSOURI 
AND  KANSAS  RIVERS  AT  KANSAS  CITY,  MISSOURI  AND  KANSAS. 

Union  Depot,  Bridge  and 

Terminal  Railroad  (Company, 
Kansas  City^  Mo.^  Ma/rch  -4, 190S, 

Dear  Sir:  The  interests  invested  in  the  properties  oflSciallj'  repre- 
sented by  me  as  president  of  the  several  coriK>rations,  own  substan- 
tially over  3,000  acres  of  land  in  Clay  County,  Mo.,  also  about  200 
acres  of  land  in  Jackson  County,  Mo.,  of  which  the  water  line  of  these 
properties  on  J:he  north  shore  or  Clay  County  side  is  40,400  feet  or 
7.65  miles,  on  the  water  line  on  south  shore  or  Jackson  County  side  is 
7,600  feet  or  1.44  miles. 

It  is  our  purpose,  with  the  official  consent  or  approval  of  your  hon- 
orable self,  to  construct  a  protection  dike  of  permanent  and  solid  work, 
similar  to  the  character  of  work  we  are  now  engaged  on,  along  the 
south  shore,  in  order  to  afford  protection  from  overflow  and  resultant 
damages  to  our  property,  therefore  our  petition,. briefly  stated  ie,  the 
establishment  of  a  harbor  line  along  the  north  shore  of  Missouri  River, 
from  the  east  end  of  a  Government  revetment  work,  about  li  miles 
westerlj'  from  the  west  end  of  Grand  Island,  to  a  point  about  875  feet 
east  of  center  line  of  Chicago,  Milwaukee  and  St.  raul  Railroad  Com- 
pany's bridge. 

The  accompanying  map^  shows  the  line  referred  to  above.  This 
suggestive  line  as  shown  on  map  seems  to  be  consistent  and  conserva- 
tive, relative  to  former  shore  lines,  and  the  established  harbor  line  on 
south  shore. 

4^  »  «  «  «  «  * 

We  respectf  ullv  request  action  be  taken  as  early  as  may  be  practica- 
ble, and   trust  the  suggested  harbor  line  along  the  north  snore,  as 
designated  by  us,  will  meet  with  full  approval.     Awaiting  advice. 
Very  respectfully,  yours, 

Geo.  H.  Ross, 
President, 
Hon.  Elihu  Root, 

Secretary  of  War, 


letter  of  representatives  j.  d.  bowersock,  w.  s.  cowherd,  and 

john  dougherty. 

House  of  Representatives, 

Washington^  November  11^  1903, 
Sir:  A  Board  of  Engineers  has  been  appointed  to  consider  the  ques- 
tion of  harbor  lines  at  K^ansas  Citjr.  The  greatest  difliculty  in  fixing 
harbor  lines  at  Kansas  City  and  m  maintaining  the  condition  of  the 
river  along  the  city  front  arises  from  the  fact  of  its  being  so  near  the 
mouth  of  the  Kansas  River. 
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We  respectfully  suggest  that  this  Board  in  considering  the  fixing  of 
harbor  lines  at  Kansas  City  be  requested  to  take  into  consideration  the 
condition  of  the  river  from  Quindaro  to  the  mouth  of  the  Big  Blue,  and 
likewise  the  condition  of  the  Kansas  River  at  and  near  its  mouth. 

This  is  the  earnest  wish  of  the  citizens  of  both  Kansas  City,  Mo., 
and  Kansas  City,  Kans.,  as  evidenced  by  the  petition^  we  inclose 
herewith. 

Yours  respectfully,  J.  D.  Bowersock. 

W.  S.  Cowherd. 
John  Dougherty. 
The  Secretary  of  War. 

[First  Indorsement.] 

War  Department, 

November  11,  1903. 
Respectfully  referred  to  the  Chief  of  Engineers  for  reference  to  the 
Kansas  City  Harbor  Line  Board,  to  be  included  in  their  consideration 
in  fixing  the  harbor  line. 
By  direction  of  the  Secretary  of  War: 

M.  O.  Chance, 

Private  Secretary. 

[Second  indorsement] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington.^  Noveniher  12^  1903. 
Respectfully  referred  to  Col.  Amos  Stickney,  Corps  of  Engineers, 
for  consideration  and  report  by  the  Board  of  Engineers,  constituted 
by  paragraph  2  of  Special  Orders,  No.  39,  Office  Chief  of  Engineers, 
October  31.  1903.     It  is  desired  that  the  Board's  report  shall  specific- 
ally cover  tne  points  presented  in  the  within  letter  and  the  accompany- 
ing^papers. 
To  be  returned. 
By  order  of  the  Acting  Chief  of  Engineers: 

H.  F.  Hodges, 
Major.,  Corps  of  Engineers. 

[Third  indorsement.] 

U.  S.  Engineer  Office,  Armt  Building, 

New  York,  Februa/ry  4",  1904. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  report*  of  Board  of  Engineers,  dated  January  23,  1904. 

Amos  Stickney, 
Colonel,  Corps  of  Engineers. 

letter  of  the  chief  of  engineers,  united  states  armt. 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  August  19,  190 4. 
In  March,  1903,  at  the  request  of  the  Union  Depot,  Bridge  and 
Terminal  Railroad  Company,  the  Department  undertook  the  consider- 
ation of  the  establishment  of  harbor  lines  on  the  Missouri  River  at  a 
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point  near  Kansas  City;  and  at  the  request  of  Congressmen  Bower- 
sock,  Cowherd,  and  Doujfherty,  the  Secretary  of  War  directed  on 
November  11, 1903,  that  the  Board  of  Engineei^,  having'  the  matter  in 
charge,  also  take  into  consideration  the  condition  of  the  Missouri 
River  irom  Quindaro  to  the  mouth  of  the  Big  Blue  River,  and  of  the 
Kansas  River  at  and  near  its  mouth. 

Over  a  portion  of  the  Missouri  River  included  within  the  limits 
named,  and  on  the  Kansas  River  at  its  mouth,  harbor  lines  had  already 
been  established  by  the  Secretary  of  War. 

The  attention  of  the  Secretary  of  War  is  respectfully  invited  to  the 
report  of  the  Board  of  Engineers  dated  January  23,  1904,  herewith, 
from  which  it  appears  that  in  connection  with  its  investigations  special 
surveys  have  been  made  and  a  public  hearing  held.  The  harbor  lines, 
as  finally  determined  upon  and  recommended  by  the  Board,  are,  there- 
fore, the  result  of  careful  deliberation,  full  opportunity  to  be  heard 
having  been  ^ven  all  interested  parties.  The  lines  presented  extend 
over  the  entire  reach  of  the  Missouri  River  from  Quindaro  to  the 
mouth  of  the  Big  Blue  River,  and  for  but  a  very  short  distance  on  the 
Kansas  River  at  its  mouth.  For  the  reasons  given  the  Board  did  not 
recommend  the  establishment  of  further  lines  on  the  Kansas  River  at 
this  time. 

The  lines  adopted  by  the  Board  are  in  part  new  lines,  in  part  the 
existing  lines,  and  in  part  a  modification  of  the  present  lines.  The 
variations  from  the  former  lines  are  in  every^  case  advances  beyond 
them. 

Coi\curring  in  the  views  of  the  Board,  I  recommend  that  the  harbor 
lines,  delineated  on  the  accompanying  tracing**  and  described  in  a  sep- 
arate paper,  be  approved  by  the  Secretary  of  War,  and  further  that 
the  Secretary  place  his  approval  on  the  tracing  and  description,  both 
of  which  have  been  prepared  for  his  signature. 
Very  respectrully, 

A.  Mackenzie, 
Brig,  Oen.^  Chief  of  Engineers^  U.  S,  Army. 

Hon.  Wm.  H.  Taft, 

Secretary  of  Wa/r. 


befobt  of  the  board  of  engineers. 

Januart  23,  1904. 

General:  The  Board  of  Engineers  constituted  by  Special  Orders, 
No.  39,  Office  Chief  of  Engineers,  Washington,  October  31,  1903,  has 
the  honor  to  make  the  following  report  upon  the  subject  of  harbor 
lines  at  Kansas  City: 

By  instructions  from  the  office  of  the  Chief  of  Engineers,  dated 
November  12,  1903,  the  Board  is  required  to  take  into  consideration 
the  Missouri  River  from  Quindaro  to  the  mouth  of  the  Big  Blue  and 
the  Kansas  River  at  and  near  its  mouth. 

The  Board  met  pursuant  to  a  call  of  the  senior  member  at  11  a.  m., 
November  23,  1903,  at  the  city  hall  in  Kansas  City,  Mo.  A  public 
hearing  was  held  between  2  and  5  p.  m.  of  the  same  day.     In  the  fore- 
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noon  of  November  24  the  Board  traversed  by  steamboat  the  entire 
length  of  the  Missouri  River  embraced  within  the  proposed  harbor 
lines,  and  in  the  afternoon  examined  the  Eaw  River  at  several  points 
within  the  limits  of  Kansas  City,  Eans. 

Additional  surveys  being  necessary  before  the  proper  location  of  the 
harbor  lines  could  be  finallv  determined,  the  Board  ordered  these 
surveys  and  adiourned  until  they  could  be  completed.  Pursuant  to 
Special  Orders,  No.  49,  OflSce  Chief  of  Engineers,  December  11, 1903, 
the  Board  reconvened  in  Kansas  City,  upon  the  call  of  the  senior 
member,  at  8  p.  m.,  December  28,  and  finisned  its  consideration  of  the 
subject  of  haroor  lines  on  the  following  day. 

HARBOR  LINES  FOR  THE  MISSOURI  RTVER. 


a 


The  harbor  lines  recommended  by  the  Board  for  the  Missouri  River 
in  the  vicinity  of  Kansas  City  are  shown  on  the  accompanying  maps. 
A  width  of  1,100  feet  has  been  adopted  for  that  portion  of  tne  river 
above  the  bend  at  the  mouth  of  the  Kaw.  Around  this  bend  the  width 
is  increased  somewhat,  the  maximum  being  1,800  feet.  This  consider- 
able increase  is  due  in  part  to  the  direction  of  the  flow  from  the  Kaw, 
which,  in  high  water,  shoots  diagonally  across  the  Missouri,  striking 
the  northern  shore.  It  is  therefore  important  to  withdraw  this  shore 
somewhat  and  provide  a  greater  distance  in  which  the  current  may 
expend  itself  and  conform  to  the  direction  of  flow  in  the  Missouri. 

Below  the  bend  at  the  mouth  of  the  Kaw  a  width  of  1,200  feet  has 
been  adopted,  except  at  the  bends  immediately  above  the  Chicago, 
Milwaukee  and  St.  Paul  bridge,  where  it  is  increased  to  1,500  feet  to 
facilitate  the  high  water  flow  around  these  bends,  and  to  fix  a  point 
beyond  which  the  railroad  can  not  carry  the  embankment  of  its  bridge 
approach  toward  the  river. 

The  harbor  line  on  the  left  bank  below  the  Milwaukee  bridge  is 
terminated  about  a  mile  above  the  mouth  of  the  Big  Blue  on  account 
of  the  present  unstable  condition  of  the  channel  in  that  vicinity  and 
the  probability  that  radical  changes  will  take  place  before  any  works 
are  likely  to  be  built  to  fix  the  bank  of  the  river  at  the  harbor  line. 

A  portion  of  the  line  on  the  right  bank  covers  the  same  stretch  of 
river  as  that  included  in  the  harbor  line  established  in  1901,  and  coin- 
cides with  it  a  part  of  the  distance.  The  variations  from  the  former 
line  are  in  every  case  advances  beyond  it. 

The  lines,  as  recommended,  are  the  result  of  careful  investigation 
and  a  full  opportunity  for  all  parties  interested  to  be  heard. 

KAW   RIVER  HARBOR  LINES. 

The  Kaw  River  flows  through  the  business  portion  of  the  two  Kansas 
Citys,  and  it  is  important,  for  the  proper  control  and  regulation  of 
the  stream  in  the  matter  of  encroachments,  bridges,  and  other  obstruc- 
tions, that  harbor  lines  be  established  along  its  snores.  The  stream  is 
a  navigable  one  within  the  meaning  of  the  Federal  statutes  and  the 
right  of  the  Government  to  establish  harbor  lines  would  seem  to  be 
unquestionable.  Nevertheless,  the  Board  does  not  consider  it  advis- 
able to  do  this  until  it  is  decided  what  action,  if  any,  will  be  taken  in 
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regard  to  the  improvement  of  the  stream  for  the  purposes  of  naviga- 
tion and  flood  prevention.  Any  adequate  solution  of  the  flood  problem 
will  require  a  considerable  widening  of  the  present  channel  and  some 
changes  of  location.  Harbor  lines  established  along  the  present  banks 
would  therefore  have  to  be  changed.  For  this  reason  it  is  recom- 
mended that  the  establishment  of  such  lines  be  deferred  for  the  pres- 
ent. In  this  connection  the  Board  invites  attention  to  its  report  of 
this  date  upon  flood  conditions  at  and  near  the  mouth  of  the  Eaw  River. 
Accompanying  this  report  are  the  following  papers: 
Map  ^  showing  details  of  harbor  lines. 

Tabulated  description  of  reference  points  for  the  purpose  of  locating 
lines  on  ground. 

Minutes  **  of  a  public  hearing  and  copies  of  all  papers  **  presented  to 
the  Board  bearing  on  the  subject  of  harbor  lines.     (See  list, "  next 
page.) 
Kespectfully  submitted. 

Amos  Stickney, 
CoLonds  Corps  of  Engineers. 

J.  G.  Warren, 
Major ^  Corm  of  Engineers. 
H.  M.  C&ittenden, 
Captain^  Corps  of  Engineers, 

Brig.  Gen.  Alexander  Mackenzie, 

Chief  of  Engineei*s^  U.  S.  A. 


DBBCRIPnON  OP  KANSAS  CITY  HARBOR  LINBB. 

fin  three  tables.] 

Table  I. — D€9crij>tion  of  proposed  harbor  lines  oIovm  both  banks  of  Missouri  River  in  the 
vicinity  of  Kansas  QUy,  Mo.,  and  Kansas  CUyj  Kans, 

In  general,  single  capital  letters  are  used  to  denote  points  on  the  right-bank  line 
and  oouble  capitals  points  on  left-bank  line. 

All  distances  are  given  in  feet. 

The  coordinates  and  azimuths  given  m  these  tables  are  referred  to  rectanralar  axes, 
the  axes  being  a  meridian  and  a  tangent  to  the  paiUUel  through  a  mark  of  survey  of 
1893  on  tile  roof  of  northeast  corner  of  New  York  Life  Insurance  Building.  The 
south  point  is  taken  as  zero  for  azimuths,  and  is  determined  from  the  base  A 
"N.  Y.  L."  and  secondary  A  "Kansas  City"  of  the  Missouri  River  Commission. 
See  Tables  I,  II,  and  III  for  further  description.  Southerly  and  westerljr  latitudes 
and  departures  are  considered  as  positive,  and  northerly  and  easterly  latitudes  and 
departures  as  negative. 


From— 

To- 

Azimuth. 

Distance.  1                                    Description.                   x 

A 

B 

O           /           ff 

!  Circular  curve  to  left  on  harbor  line.    Radius,  11,650  feet. 

B 

c 

C 

D 

258    54    00 

1      Central  angle,  15<'  SO'.    Azimuths  of  radii  through  be- 
ginning and  end  of  curve,  4°  24'  and  94S^  54'. 
2, 610. 0    Tangent  on  harbor  line. 
Circular  curve  to  left  on  harbor  line.    Radius,  1S,524.1 

D 

E 

feet.    Central  angle,  9^18'.    Azimuths  of  radii  through 
beginning  and  end  of  curve,  348^  54'  and  389®  36'. 
Circular  curve  to  right  on  harbor  line.    Radius,  8i, 996.8 

feet.    Central  angle,  43°20'.   Azimuths  of  mdii  through 
beginning  and  end  of  curve,  839°  86*  and  22°  66'. 
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Table  I. — Description  of  proposed  harbor  lines  along  both  banks  of  Missouri  River  in  the 
vicinity  of  Kansas  Oityy  Mo.,  and  Kansas  City^  JTarw.— Continued. 
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1,100.0 
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238  33  00  ' 

165  22  15 

60  68  15 

165  41  00 
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drcular  curve  to  right  on  harbor  line.  Radius,  2,850 
feet.  Central  angle,  68°.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  202°  56'  and  270°  56^ 

Circular  curve  to  right  on  harbor  line.  Radius,  11,904.1 
feet.  Central  angle,  12°  68'  40".  Azimuths  of  radii 
through  beginning  and  end  of  curve,  270°  66'  and 
283°  49'  40". 

Tangent  on  harbor  line. 
'  Circular  curve  to  right  on  harbor  line.    Radius,  2,880 
I     feet.    Central  angle,  80°  48'  20".    Azimuths  of  radii 
through  beginning  and  end  of  curve,  288°  49^  40"  and 
814°  88'. 
4, 460. 6  I  Tangent  on  harbor  line. 

Circular  curve  to  left  on  harbor  line.  Radius,  4,098.8 
feet.  Central  angle.  89°.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  134°  38'  and  95°  38'. 

Circular  curve  to  left.  Radius,  4,098.3  feet.  Central 
angle,  49°  38'.  Azimuths  of  radii  through  beginning 
and  end  of  curve,  95°  88'  and  46°  06'.  This  portion  of 
curve  is  not  a  part  of  harbor  line,  being  covered  by  the 
mouth  of  the  Kaw  River.  For  deftcription  of  connect- 
ing lines  extending  up  mouth  of  Kaw,  see  page  1715  to 
1719,  inclusive,  of  this  table.  The  Kaw  lines  are  the 
same  as  those  established  August  7,  1901,  and  the 
points  are  denoted  by  the  letters  Q^,  Hi,  Ji,  L|,  Mi,  and 
Ni,  which  are  the  same  as  G,  H,  J,  L,  M,  and  N  in  the 
description  of  1901. 

Circular  curve  to  left  on  harbor  line.  Radius,  8,875  feet 
Central  angle,  75°  06'  45".  Azimuths  of  radii  through 
beginning  and  end  of  curve,  46°  W  and  880°  58'  16". 

K}  is  a  point  on  harbor  line. 

N  is  a  ix>int  on  harbor  line. 

Part  of  tangent  on  harbor  line. 

M  is  a  point  on  harbor  line. 

Part  of  tangent  on  harbor  line. 

Tangent  on  harbor  line. 

O  is  a  point  on  harbor  line. 

Circular  curve  to  left  on  harbor  line.  Radius,  6,960  feet 
Central  angle,  42°  57'.  Azimuths  of  radii  through  be- 
ginning and  end  of  curve,  330°  58'  15"  and  288°  01'  15". 

Circular  curve  to  right  on  harbor  line.  Radius,  2,578w6 
feet.  Central  angle,  51°  54'  45".  Azimuths  of  radii 
through  beginning  and  end  of  curve.  108°  01'  16"  and 
159°  56'. 

R  is  a  point  on  harbor  line. 

S  is  a  point  on  harbor  line. 

Tangent  on  harbor  line. 

Circular  curve  to  rifht  on  harbor  line.  Radius,  5,870.7 
feet.  Central  angle,  17°  56'.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  159°  66'  and  177°  62'. 

Circular  curve  to  right  on  harbor  line.  Radius,  12,044.4 
feet  Central  angle,  17°  16'.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  177°  52'  and  195°  08'. 

Circular  curve  to  right  on  harbor  line.  Radius,  6,660.8 
feet  Central  angle,  40°  28'.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  195°  08'  and  235°  36'. 

Circular  curve  to  right  on  harbor  line.  Radius,  3.800 
feet  Central  angle,  28^  80'.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  235°  36'  and  264°  06'. 

Tangent  on  harbor  line. 

Circular  curve  to  left  on  harbor  line.  Radius.  6.430  feet. 
Central  angle,  20°.  Azimuths  of  radii  through  begin- 
ning and  end  of  cur\'e,  84°  06'  and  64°  06'. 

Circular  curve  to  left  on  harbor  line.  Radi  us.  10,550  feet. 
Central  angle,  15°  80'.  Azimuths  of  radii  through  be- 
ginning and  end  of  curve,  4°  24'  and  348°  54'. 

Tangent  on  harbor  line. 

Circular  curve  to  left  on  harbor  line.  Radius,  12.424.1  feet 
Central  angle.  9°  18'.  Azimuths  of  radii  through  begin- 
ning and  end  of  curve,  348°  54'  and  339°  36'. 

Circular  curve  to  riffht  on  harbor  line.  Radiuss  10,098.8 
feet.  Central  angle,  43°  20'.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  339°  36'  and  22°  56'. 


2,670.0 


2,610.0 


960.5 


Circular  curve  to  right  on  harbor  line.  Radius,  8,460 
feet  Central  angle,  68°.  Azimuths  of  radii  through 
beginning  and  end  of  curve,  202°  56'  and  270°  66'. 


a  From  A  to  a  point  opposite  JJ  the  perpendicular  distance  between  right  and  left  harbor  lines  is 
1,100  feet, 
fr  Point  Z  is  the  lower  end  of  proposed  right-bank  harbor  line,  near  mouth  of  Big  Blue  River. 
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Tablb  l.—De9cripti(m  of  proposed  harbor  line*  along  both  banks  of  Missouri  Rivar  in  the 
vidnUy  of  Kansas  City,  Mo.f  and  Kansas  C%,  iTanx. -H^ontinued. 


Prom— 


Ff. 

GG  . 

042. 
A24. 

^': 

QQ. 
BR. 

^': 

TT.. 
VV. 


To- 


ff.. 

GG. 


A24. 


II.... 
JJ  ... 
JJ  ... 
LLa. 


LL... 
OO.. 
00  .. 


RR. 

SS.. 


TT.... 
VV... 


A460 


Azimuth. 


172    29    00 


18    49    40 
97    58    00 


Distance. 


Description. 


204  89  00 
44  38  00 
176    00    00 


104  10  00 
240  68  15 
141    87    00 


89    51    00 
249    56    00 


462.0 


1,100.0 
674.0 


925.4 
4,044.0 
1,376.6 


1.882.6 
10,610.8 
1,801.0 


178.1 
2,160.0 


FF  isa  point  on  harbor  line. 

Circular  cnrve  to  right  on  harbor  line.  Radius,  13,001.1 
feet.  Central  angle,  12^"  53'  40^'.  Azimuths  of  mdii 
through  beginning  and  end  of  curve,  270^56' and  2SS^ 

Tangent  on  harbor  line. 
A24  is  a  point  on  harbor  line. 

Circular  curve  to  right  on  harbor  line.  ^Radius,  3,480 
feet.    Centra!  an^e,  90P  48'  20".    Azimuths  of  radii 
through  beginning  and  end  of  curve,  283°  49' 40"  and 
814°  88^. 
II  Is  a  point  on  harbor  line. 
Tangent  on  harbor  line. 
JJ  is  a  point  on  harbor  line. 

Circular  curve  to  left  on  harbor  line.    Radius.  2,729.4 
I     feet.    Central  angle,  163°  89'  45".    Azimuths  of  radii 
through  beginning  and  end  of  curve,  134°  38'  and  330^ 
'      58'  16". 

I  LL  is  a  point  on  harbor  line. 
I  Tangent  on  harbor  line. 
I  OO  is  a  point  on  harbor  line. 
Circular  curve  to  left  on  harbor  line.    Radius,  11,644.1 
feet.   Central  angle.  17°  57'.  Azimuths  of  radii  through 
bcurinning  and  end  of  curve  830°  58'  IB"  and  313°  01' 

Circular  curve  to  left  on  harbor  line.  Radius,  5.480  feet. 
Central  angle,  25°.  Azimuths  of  radii  through  begin- 
ning and  end  of  curve  813°  01'  15"  and  288°  01'  15". 

Circular  curve  to  right  on  harbor  line.  Radius,  4,078.5 
feet.  Central  angle,  51°  54'  46".  Azimuths  of  radii 
through  beginning  and  end  of  curve  106°  01'  15"  and 
159°  66'. 

SS  is  a  point  on  harbor  line. 

Tangent  on  harbor  line. 

Circular  curve  to  right  on  harbor  line.  Radius,  18,244.4 
feet.  Central  angle,  85°  12'.  Azimuthsof  radii  through 
beginning  and  end  of  curve  169°  56'  and  195°  06'. 

Circular  curve  to  right  on  harbor  line.  Radius.  7,859.3 
feet.  Central  angle,  40°  28'.  Azimuths  of  radii  through 
beginning  and  end  of  curve  195°  08'  and  235^  36'. 


a  From  LL  to  OO  the  perpendicular  distance  between  the  right  and  left  harbor  lines  is  1,200  feet. 


b  From  QQ  to  TT  the  perpendicular  distance  between  harbor  lines  is  1,600  feet, 
c  ^46  ifi  the  lower  end  of  proposed  harbor  line  on  left  bank.    From  a  point 


perpendicular  distance  between  harbor  lines  is  1,200  feet. 


opposite  U  to  A46  the 


DESCRIPTION  OF  POINTS  O^  TO  N„    INCLUSIVE,    AND  RBFERBNCE    POINTS    FOR   THS  SAMS. 

Points  G,,  H,,  J,,  L„  M^,  and  N,  are  the  same  as  ^ints  G,  H,  J,  L,  M,  and  N,  on 
harbor  line  approved  August  7,  1901,  from  the  description  of  which  the  following  is 
taken: 

b.  Point  in  prolongation  of  line  34  feet  south  of  and  parallel  to  the  north  line  of 
Washington  avenue.  Bears  north  89°  55'^  east,  652  feet  from  center  line  of  Third 
street,  Kansas  City,  Kans. 

d.  Point  in  the  prolongation  of  a  line  20  feet  north  of  and  parallel  to  the  center  line 
of  Ohio  avenue  and  450  feet  northeasterly  from  the  center  line  of  James  street,  Kansas 
City,  Kans. 

e.  Boundary  monument  on  line  between  Missouri  and  Kansas,  19.6  feet  south  of 
arrow  mark  on  the  brick  wall  of  the  office  of  the  Armour  Packing  Company;  also 
638.4  feet  north  of  a  point  125  feet  south  of  the  south  line  of  Ninth  street. 

Gi.  Kaw  River,  north  line.  Point  of  beginning  of  tangent.  Bears  south  50°  52' 
east,  675  feet  distant  from  point  b.    Gas  pipe  stands  1  foot  northeasterly  of  this  point. 

Hi-  Kaw  River,  north  line.  Point  at  end  of  line  and  of  tangent,  about  8  feet 
northeasterly  of  east  cylinder  of  north  pier  of  Missouri  Pacific  Railroad  bridge  across 
Kaw  River.    Point  bears  south  34°  22'  west,  1,415  feet  from  point  Gj. 

Ji-  Marked  by  gas  pipe  (one-half  inch)  which  stands  in  dike  about  25  feet  from 
outer  end  on  soutn  bank  of  Kaw  River.  Line  begins  at  this  point,  which  bears 
north  53°  10'  east,  915  feet  from  east  cylinder  of  south  pier  of  Missouri  Pacific  Rail- 
road bridge  across  Kaw  River.  The  distance  is  measured  from  face  of  pier,  not  from 
center. 
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L,.  Kaw  River,  south  line.  Point  bears  north  18°  45'  east,  1,855  feet  distant  from 
point  d. 

Mp  Bears  north  36°  15'  east,  1,762  feet  distant  from  point  d. 

N,.  Point  of  intersection  of  State  line  between  Missouri  and  Kansas,  2,360  feet 
north  of  boundary  monument  referred  to  as  point  e. 


Description  of  harbor  lines  at  the  mouth  of  the  Kaw  River, 


From— 

To— 

Azimuth. 

Distance. 

Description. 

K 

O, 

O                 t 

Circular  curve  to  right  on  harhor  line.    Radius,  3,060  feet. 

^ 

I:::- 

8.34    22  W. 



1,415 

Circular  curve  to  right  on  harbor  line.    Radius,  1,200  feet 
Do. 

I;;e; 

S,    i:::;:::::::;:: 

N,              .  ... 



Circular  curve  to  left  on  harbor  line.    Radius,  4,100  feet. 

k\    '::;;:;:::::: 

Do. 

^    1 

Table  II. — Coordinates  and  description  of  points. 


Point. 


AN'.Y.L 


AK.C. 
A6 


A5. 


A7... 

A8-. 
AV>.. 
A 10. 
All. 
Al2. 
AlS.. 
Al4., 
A15., 


A16. 

A39. 
A40. 
A41.. 
A42., 

A-i3-^ 
A«. 

A46. 

A47., 
A48., 
A49. 
A50. 
A51. 
A52. 
A53. 
AM. 
AS5. 
A56. 


A3. 

A2., 


A1-. 
A18- 
A17. 
A19- 
A20. 
A21. 
A22., 
A23. 
A24. 
A26., 
A26., 


lAtitude. 


-  4,294.8 

-  6,984.2 

-  3,804.2 

-  6,515.1 

-  8,019.8 

-  7,671.7 

-  8,845.1 
8,751.1 

-10,120.6 
-10,612.9 
-12,512.9 
-13,546.8 

-16,791.1 

-1.5,886.6 
-17,262.3 
-16,488.4 
-18,671.8 
-14,172.1 
-16,600.2 
-12,486.8 
-13,693.7 

-  8,578.4 

-  8,911.5 

-  3,942.9 

-  6,601.8 

-  4,129.9 

-  6,173.4 

-  5,766.8 

-  7,206.0 

-  6,643.2 

-  9,380.6 

-  6,436.0 

-  3,044.6 

-  4,687.2 


-  2,656.0 

-  4,620.4 

-  1,278.4 

-  4,789.0 

-  6,686.1 

-  8,963.6 

-  9,996.3 
-10,355.9  I 
-12,460.8  I 
-12,870.9 
-17,464.8  I 


Departure. 


-  9,119.5 

-  4,126.3 

-  4,004.5 

-  6,578.8 

-  5,734.6 

-  8,399.0 

-  7,684.8 
-10,204.1 

-  9,211.8 
-12,506.8 
-10,636.7 
-14,710.8 

-13,988.2 

-17,136.9 
-16,400.0 
-19,998.6 
-21,217.2 
-23,276.9 
-25,370.4 
-25,375.5 
-28,333.1 
-26,8.51.8 
-29,514.6 
-28,617.4 
-30,462.6 
-33,691.6 
-32,716.3 
-85,397.8 
-33,908.0 
"37,051.2 
-35,000.2 

-  1,231.0 

-  1,428.5 
+  1,783.7 


+  1,056.9 
+  3,962.7 
+  6,616.6 
+  7,583.1 
+  6,125.3 
+  5,706.2 
+  2,766.8 
+  4,889.2 
+  1,477.9 
+  4,482.6 
+     962.2 


Description  of  point. 


Cross  mark  on  tile  roof  near  northeast  comer  of  New  York 
Life  Insurance  building,  at  a  distance  of  2.7  feet  from 
in^de  of  north  wall.    Wall  is  20  inches  thick. 

Secondary  a  Missouri  River  Commission. 

Gas  pipe,  U  inches  in  diameter  and  about  42  inches  long. 
Same  description  applies  to  all  points  marked  by  gas  pipe. 

Qas  pipe  near  east  line  of  Troost  avenue,  a  short  distance 
south  of  Second  street. 

Gas  pipe  about  12  feet  south  of  south  track  of  Kansas  City 
Suburban  Belt  R.  R. 

Gas  pipe,  on  old  levee. 

Gas  pipe. 

Do.' 
Do. 
Do. 
Do. 
Gas  pipe  2,857.8  feet  southerly  from  center  of  north  shore 
pier  of  Milwaukee  bridge  along  center  line  of  bridge  and 
152.6  feet  westerly  at  right  angles  to  center  line  of  bridge. 
Gas  pipe  on  center  line  of  north  shore  pier  of  Milwaukee 
bridge  and  20  feet  westerly  from  center  line  of  bi^dge. 


Gas  pipe  on  bank  299  feet  below  lower  end  of  north  shore 

pier  of  Winner  bridge. 
Gas  pipe. 
Gas  pipe  about  8  feet  east  of  center  of  Hannibal  bridge 

ana  7  feet  south  of  end  of  north  trestle  approach.    Top 

of  pipe  about  3|  feet  below  rail. 
=:P.  B.  M.280  (= V  on  river  bank  below  Hannibal  bridge). 
Gas  pipe. 

Do! 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Po, 
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Point. 


Latitude.       Departure. 


A2S. 


Description  of  point 


A27. 
A29. 
A30. 


A29... 
A30... 
A30a. 
A31... 
A32... 
A32a. 
A33... 
A34... 
A»4a. 
A35... 
A36... 
A37... 
A38... 
A38a. 
031... 


032. 


037. 


-20,  Ids.  8 


-17,582.0  i 
-18,970.1  ' 
-21.472.7  I 


-18,970.1 
-21,4?2.7 
-21,216.6 
-18,523.3 
-20,655.7 
-20,097.5 

17,822.8 
-19,289.8 
-18, 796. 3 
-17.430.1 

18,851.5 
-17,907.3 
-18.812.5 
-19,530.9 
-  1,489.8 


-19,359.8 

-10,141.7 
-20,^773.9 


-17,456.9  , 


8,632.5 


-15,967.0 
-  8,944.1 


-  8,308.1 

-12,357.7 

-  8,126.7 


7,391.9 

9,173.0 
7,327.1 

8,186.0 
4,191.7 

7,626.0 
2,020.6 
6,411.9 
2,404.6 
5,462.9 


4,846.8 
2,755.2 
3,734.7 
7.526.0 
2,020.5 
6,411.9 
2,404.5 
5,462.9 


4,846.8 

2.755.2 

8.734.7 

897.8 

3,194.5 

7,179.9 


+  3, 754. 6    Gas  pipe  8  feet  noutherly  from  center  of  Kanaa^  City.  Su 
,     Joseph  and  Ck)uncil  Bluffs  R.  R.,  approximately  1,39^ 

feet  east  of  county  line  between  Platte  and* Clay  coun- 
ties, and  2,960  feet  east  of  milepott  5. 
+  6,825.7     Gas  pipe. 
-f  8,9s«.7  ,         Do. 

+  6,645.2  ,  Gas  pipe,  8  feet  southerly  from  center  of  KansAsCitv,  Si. 
I     Joseph  and  Council  Bluffs  R.  R.,  and  approximately  bl2 

feet  west  of  milepost  5. 
+  8,988.7  ! 
+  6,645.2 
+  6,886.0 
+10,819.2 
+10,000.0 
+  11,574.2 
+14,318.2 
+  13,709.7 
M5.495.6 
+  18,536.5 
+  17,506.2 
+  19,630.0 
+19,237.0 
+20,905.8 
+  2, 267. 6    Gas  pipe,  2.4  feet  northerly  from  center  of  north  end  of 

west  pier  of  Kansas  Ci^  Southern  bridge  over  tiacka  near 

foot  of  Fourth  street,  Kansas  City,  Mo. 
+  1, 971. 9    Ga»  pipe,  8.8  feet  from  center  of  railroad  track  and  in  line 
I     with  A30  and  A28,  at  end  of  curve  west  of  milepost  4. 
I  Gas  pipe. 
I  Gas  pipe.    See  sketch  on  mapa  for  description. 

■  Gas  pipe. 

767. 6    Gas  pipe,  7.5  feet  westerly  from  center  of  Kansas  City,  St. 

Joseph  and  €k>nncil  Bluffs  R.  R.,  at  south  end  of  curve 

south  of  milepost  4. 
-10,514.6    Ga.s  pipe,  at  intersection  of  center  line  of  double  track 

Kansas  City  Suburban  Belt  R.  R.  and  the  east  and  west 

center  line  of  sec.  27,  T.  50,  R.  88  W. 


-12,152.7 
+  1,633.7 


+      779.5  I 
-10,526.8  I 


Gas  pipe,  in  line  with  A9  and  AH* 

Gas  pipe,  7.5  feet  west  of  center  of  railroad. 


— 10, 036. 9  I  Gas  pipe,  center  line  of  double  track  Kansas  City  Suburban 

I      Belt  R.  R. 
+     811. 0  I  Gas  pipe,  7.5  feet  west  of  center  of  railroad. 
—  9,781.2    Gas  pipe,  at  intersection  of  tangents  of  double  track  Kan- 
I     sas  City  Suburban  Belt  R.  R.  at  north  edge  of  north  rail 
I     of  soutti  track,  on  curve  ea.«t  of  Elmdale  Station. 
Gas  pipe,  in  line  with  A22  and  A24  and  600  feet  from  A22- 
Gas  pipe,  on  center  line  double  track  Kansas  City  Subur- 
ban Belt  R.  R. 
Gas  pipe. 
Gas  pipe,  center  line  of  Virginia  avenue  and  680.8  feet  eaf^t 

of  internee tiou  of  Third  and  Virginia. 
Gas  pipe. 
Gas  pipe,  25  feet  north  of  center  of  Minnesota  avenue  and 

54.8  feet  east  of  center  of  Third  street. 
Gas  I 


-  8,440.5 

i  3,836.0 
+  8,669.9 

+  4,018.0 
+  9,091.7 

+  4,473.0 
+  7,558.2 
+  6,027.3 
+  6,851.2 
+  5,608.1 


+  4,763.8 
+  8,328.0 
+  2,788.8 
+  4,473.0 
+  7,658.2 
+  5,027.3 
+  6,851.2 
+  5,508.1 


Do. 

Do. 

Do. 
Point  on  center  line  of  James  street  not  marked. 
Gas  pipe. 

Gas  pipe,  on  line  with  A18  and  Al> 
Gas  pipe. 

Do! 
Do. 
Do. 


Point  on  center  line  James  street,  not  marked. 
Gas  pipe. 

Gas  pipe,  on  line  with  A  18  and  Al* 

Gas  pipe,  10  feet  west  oxcenter  line  of  Mulberry  street  and 
I     532.7  feet  north  of  center  of  West  Eighth  street 
129. 4  '  Gas  pipe,  15  feet  east  of  center  line  of  Main  street  and  1.100 
I     feet  north  of  north  line  of  Third  street. 

Gas  pipe,'^rt>out  7  feet  south  of  south  track  of  Kansas  City 
I      Suburban  Belt  R.  R. 

o  Not  printed. 


+  4,768.8 
+  8,328.0 
+  2,788.8 
+  4,479.6 


7,989.0 
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Point. 


Latitade. 


066. 


-  6,191.5 


-  6,062.2 


-  4,400.8 


094. 


7,818.1 
4,276.7 


-11,169.4 
-  8,479.4 
-17,572.9 
-11,107.2 

-17,571.4 


-  8.466.9 
-17,548.5 

-  8,569.5 

-12,274.0 


0102. 


-12,292.5 


-12,825.6 
-12,826.0 


0109., 

0111., 

• 

©118.. 
0106.. 
0108.. 

aa". 

B... 
BB  . 
C... 
OC.. 
D... 
DD. 
E... 


Departure. 


-  7,910.1 


8,212.8 


5,787.6 


F... 
PP. 
G... 
GG. 
H... 
I  ... 
II... 
J  ... 
JJ.. 
K... 
Kl.. 
L... 
LL. 
M.. 
N... 
O... 

oo. 

QQ. 


-20,787.5 

-22,895.0 
-17,601.0 
-18,697.8 
-17,684.6 
-18,764.1 
-18, 187. 1 
-19,266.6 
-18,782.2 
-19,818.2 
-18,636.4 
-19,648.6 
-16,438.0 
-16,416.0 
—18,781.8 
-13,618.9 
-12,713.7 
-11,610.4 
-10,837.6 

-  8,436.2 

-  7,959.4 

-  6,962.2 

-  2,721.3 

-  2,111.2 

-  8,666.3 

-  8,288.7 

-  4,807.9 

-  8,676.7 

-  8,804.0 
-U,  041.0 


-  6,670.1 

-  7,108.9 

-  1,702.1 

-18,167.5 

-  1,786.9 
+  766.6 
-14,824.5 

+      619.8 

-14,726.1 

-  1,918.0 
-12,089.8 

-  1,841.9 
*-**522.*2* 


797.4 
809.8 


+  6,019.1 

89.1 
1^25.5 

-17.741.1 

t11,'«8.8 

11,. '00.6 

-f  11^.  127.6 

H2,:]89.4 

-r  10,017.1 

I  ]0,40C.5 
-f  :-!.H73.9 
45.3 
^  *,.39.8 
+  840.0 
+  2,283.2 
+  1,215.1 
+  2,546.1 
+  8,163.5 
+  2,880.7 
+  6,297.6 
+  5,221.5 
+  7,458.6 
+  6,333.3 
+  2,264.4 
+  1,964.8 
+      162.0 

-  1,694.0 

-  9,666.9 

-  7,322.5 
-10,186.8 


DescripUon  of  point. 


Gas  pipe.  7.4  feet  easterly  from  prolongation  of  center  line 
of  Park  avenue,  1,169.2  feet  northerly  from  center  of 
Gulnotte  avenue.  Por  fuller  description  see  sketch  on 
map." 

Center  line  of  Guinotte  avenue,  7.4  feet  easterly  from  cen- 
ter of  Park  avenue. 

Center  of  Guinotte  avenue  and  on  west  line  of  Woodland 
avenue. 

Center  of  Guinotte  avenue,  901  feet  westerly  from  point 
69  and  about  16  feet  west  of  east  line  of  Alton  avenue. 

Gas  pipe. 

Gas  pipe,  center  of  north  track  Kansas  City  Suburban 
Belt  R.  R. 

Ea.<it  pile  of  present  east  end  of  outer  row  of  piling  Union 
I>epot  Bridge  and  Terminal  R.  R.  Co.'s  dike. 

Gas  pipe,  about  4  feet  from  top  of  filled  bunk  on  center 
line  of  Holmes  street,  1,957.8  feet  northerly  from  center 
line  of  Fourth  street. 

Gas  pipe. 

Not  marked. 

Gas  pipe. 

Northeast  comer  sec.  27;  marked  by  i-inch  iron  rod  about 
2  feet  below  present  ground  surface. 

Gas  pipe,  nortnwest  comer  of  sec.  14.  139.3  feet  east  of 
produced  tangent  of  Kansas  City,  St.  Joseph  and  Council 
Bluffs  R.  R. 

Stone  at  E.  J  comer  sec.  27,  T.  50,  R.  83  W. 

Stone  at  N.  i  comer  sec.  14. 

Not  marked;  on  east  and  west  center  line  sec.  27, 10  feet 
west  of  stone  at  center  of  section. 

Stone  at  S.  i  corner  sec.  14. 

Gas  pipe,  36  feet  northerly  from  097. 

Stone  at  S.  i  comer  of  SW.  i  sec.  14. 

Stone  12  inches  square  at  intersection  of  west  line  of  Park 
avenue  and  south  line  of  Front  street.  See  sketch  on 
map.a 

Stone  at  SW.  comer  sec.  14.  4.9  feet  east  of  center  of  Kan- 
sas City,  St.  Joseph  and  Council  Bluffs  R.  R. 

Not  marked.    See  description  of  transit  lines. 

Center  line  of  Holmes  and  Fourth  streets. 

South  line  of  Front  street  and  15  feet  east  of  center  line 
of  Main  street. 

North  line  of  Third  street  and  15  feet  east  of  center  line  of 
Main  street. 

Center  of  West  Eighth  street  and  10  feet  west  of  center  of 
Mulberry  street. 

Center  of  James  street  and  center  of  that  part  of  Ohio  ave- 
nue southwest  of  James  street. 

Not  marked;  8  feet  from  center  of  railroad  track  and  on 
line  between  Platte  and  Clay  counties. 

Stone  at  NW.  comer  sec.  10,  T.  60,  R.  38. 


a  Not  printed. 
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Table  II. — Coordinaies  and  description  of  paints — (Continued. 


Point. 


R.. 
RR 
8.. 
88. 
T.. 
TT. 
U.. 

v.. 

vv 

w  . 
X.. 
Y.. 
Z.. 

A46.. 


Latitude. 


-12,620.5 
-13,084.5 
-14,246.4 
-16,654.4 
-16,638.8 
-16,395.5 
-15,991.1 
-15,581.8 
-16,740.0 
-12,915.7 
-11,159.4 

-  8,603.6 

-  6,355.9 
-18,693.7 


Departure. 


-12,816.4 
-11,890.0 
-14,883.8 
-13,869.1 
-18. 198. 5 
-15,898.0 
-19,994.8 
-28.587.0 
-23,900.0 
-27,848.2 
-27,987.7 
-28,262.2 
-28,873.9 
-28,383.1 


Description  of  point 


Table  III. — Azimuths  and  distances. 


Prom— 


AN.Y.L 

an.y.l 

ak.c 

ak.c 

a; 

a; 

A5 

A6 

A7 

A8 

A7 

A7 

A9 

AlO 

A» 

A9 

AH 

A12 

All 

All 

A13 

AM 

A18 

A14 

A16 

A16 

A16 

Al6 

A89 

A40 

A40 

AS9 

A41 

A42 

A42 

A41 

A4S 

A44 

A44 

A43 

A46 

A46 

A46 

A45 

A47 

A48 

A47 

A47 

A49 

AW 

AM 

A49 

A51 

A52 

A52 

A61 

A68 


To- 


AK.C. 
A6 


A5.... 
A5.... 
A7.... 
A7.... 
A8.... 
A8.... 
A9.... 
A9.... 
AlO... 
AlO... 
All... 
All... 
A12... 
Al2... 
a13... 
A13... 
A14... 
A14... 
A16... 
A15-.. 
Al6... 
A16... 
A40... 


A40. 

A42., 

A41.. 
A41.. 
A42., 
A44., 
A4S., 
A4S.. 
A44., 
A46.. 
A45.. 
A46.. 
A46.. 
A48.. 
.\47.. 
A47.. 
A48. . 
A-'W. 


\50. 
.\49. 

^50. 

■52. 
,,ftl. 
rM- 
A52., 

\54. 

;\53. 

A53., 
AM., 


Azimuth.    '  Distance. 


244  47  05 

210  84  80 

118  18  42 

79  02  47 

1  53  47 

280  50  47 

218  39  57 

237  13  02 
150  61  07 
277  26  87 
287  38  22 
204  28  66 
146  64  47 
272  05  29 
239  07  14 
198  21  24 
144  04  04 
261  29  67 

231  02  38 
186  83  88 
135  26  53 
256  46  48 
216  65  38 
225  36  25 
162  02  68 

238  60  84 
277  18  88 

232  48  15 
158  26  42 
254  40  52 
296  06  46 
267  67  60 
201  83  62 
295  23  41 
834  54  62 
291  52  34 
220  46  06 
315  25  16 
359  55  46 
306  46  26 


249 

345  50 

16  27 

339  18 

262  52 

837  63 

298  45 


26 
16 
16 
16 
06 
56 
61 
08  56 
41 


214 

280  43 

307  21    01 

267  53    21 

154  28    01 

229  01    21 

278  37 
11 


226 


21 


138    63    41  1 


10,080.0 
8, 112. 1 
6,671.6 
5,209.9 
8,681.8 
2,491.9 
4,112.8 
1,913.0 
1,722.9 
2,687.1 
2,160.9 
2,560.0 
1,400.8 
2,571.0 
2,108.1 
2.580.0 
1,691.2 
3,331.9 
2,961.4 
8.786.5 
2,666.0 
4,202.9 
3,668.1 
4,684.7 
2,360.8 
2,824.0 
8,179.5 
8,046.0 
2,006.0 
4,994.7 
4,007.7 
2,863.6 
3,315.5 
4,597.4 
4,858.0 
3.532.6 
8.206.1 
4,221.0 
4.118.9 
2,691.8 
8, 168. 1 
4,828.9 
5,229.5 
4,177.5 
2,683.5 
2,492.9 
4,107.5 
4,960.4 
3,230.7 
2,303.0 
4.074.5 
6,077.5 
2,264.7 
1.673.1 
2,713.1 
2,364.6 
2,074.3 


1,966.5 

2,261.6 

194.8 

1,387.7 

2,167.7 

1,500.0 

1,800.0 

1.800.6 

80.5 

12.4 

1,320.0 

1.319.8 

6,270.0 

2,588.0 

146.8 

116.0 

600.0 
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Tablb  III. — Azimuths  and  dUlances — Continued. 


From — 


Azimuth.      Distance. 


S4 

40 

25 

830' 

87* 

48" 

102 

08 

25 

269 

69 

25 

65 

18 

05 

269 

&9 

14 

129 

10 

84 

68 

24 

14 

61 

80 

10 

ibl 

'so' 

io" 

241 
318 

32 

41 

00 
00 

117    42  44 

20    07  04 

130    08  45 

58    47  05 

8    07  00 

11 

01 

18 

54  00 

42  05 


290 
2 
266 
847 
122 


00' 
30  , 

00  I 


46  32 
845  41 
845 


45 

15  i 
41    15 


1,000.0 
1,200.0  I 

800.0 

200.0 
8,523.4 

580.8 

6,887.9 

54.8 

4.611.8 

1,622.4  I 

804.8 

844.2 
1,013.4 

518.5 
1,064.2 
8,175.8 
2,165.8 
1,746.9 
3,580.9 
8,659.8 
1,1M.8 

532.7 
8,265.8 
2,296.3 
1,998.7 
1,884.7 
95.7 
1,100.0 


Prom— 


To— 


Azimuth.     Distance. 


I 


15 


192  31 

112  68  56 

845  22  15 

87  16  47 

244  50  80 

283  86  52 

4  83  45 

344  59  52 

74  44  07 

'i64"44"07" 

"si'  48  "42' 

861  86  20 

64  60  20 
182  16  00 

69  07  14 

20  27  00 

65  24  00 


61  15  00 

867  19  88 

2  08  68 

92  15  88 

182  15  38 

216  55  38 

92  08  58 


1,262.2 

2,499.8 

1,957.8 

1,656.5 

1,563.6 

1,875.0 

991.5 

1,169.2 

1,612.9 

901.0 

266.7 

569.5 

640.3 

282.9 

499.0 

811.8 

876.0 

478.0 

580.2 

310.7 

1,528.8 

2.440.8 

2.648.2 

2,636.7 

1,574.0 

669.4 

1,658.2 


Approved. 


War  Department,  A^igust  ^^,  190Ji,. 

Wm.  H.  Taft, 

Secretary  of  Wwr. 
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APPENDIX  B  B. 


IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 


REPORT  OF  MA  J.  H.  C.  NEWCOMER,  CORPS  OF  ENGIXEERS,  OFFICER 
IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1906,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS 

IHPROVBMENTB. 

1.  Obion  and  Forked  Deer  rivers,  Ten-  I  2.  Oamberland    River,    Tennessee   und 

I  Kentucky. 


Engineer  Office,  United  States  Army, 

Nashville,  Tenn.,  July  19,  1906, 
General:  1  have  the  honor  to  transmit  herewith  the  annual  report 
*    *    *    upon  the  river  improvements  in  my  charge  relating  to  the 
Nashville,  Tenn.,  district  for  the  fiscal  year  ending  June  30, 1905. 
Very  respectf lUly, 

H.  C.  Newcomer, 
Major,  Corps  of  Engiiteers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A, 


B  B  I. 

IMPROVEMENT   OF   OBION  AND  FORKED  DEER  RIVERS,  TENNFi^SEE. 

Brief  accounts  of  these  rivers,  with  references  to  former  reports 
containing  additional  details  are  given  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  this  year,  page  447. 

(a)  Obion  River. — No  work  was  done  on  this  stream  during  the  past 
fiscal  year.  The  total  expenditures  for  the  fiscal  year  ending  June  30, 
1905,  amounting  to  $138.46,  were  applied  to  the  care  of  floating  plant. 
It  is  proposed  to  apply  the  balance  available  and  the  additionalappro- 
priation  recommenoed  to  maintenance  of  the  navigable  waterway  by 
removal  of  snags  and  other  channel  obstructions,  and  to  care  of  boat- 
ing plant. 

1721 


Digitized  by  VjOOQIC 


1722   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

Money  aiatemeftt. 

July  1,  1904,  balance  unexpended (281.83 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905 1, 700. 00 

1,981.33 
June  30,  1905,  amount  expended  during  fiscal  year,  for  mamtenanoe  of 
improvement 138. 45 

July  1,  1905,  balance  unexpended 1,842.88 

July  1,  1905,  outstanding  liabilities 13.00 

July  1,  1905,  balance  available 1,829.88 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 800.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


(J)  Forked  Deer  River. — No  work  was  done  on  this  stream  during 
the  past  dscal  year.  The  total  expenditures  for  fiscal  year  ending 
June  30,  1905,  amounting  to  $132.18,  were  applied  to  the  care  oi 
floating  plant.  It  is  proposed  to  apply  the  balance  available  and  the 
additional  appropriation  recommended  to  maintenance  of  the  naviga- 
ble waterway  by  removal  of  snags  and  other  channel  obstructions  and 
to  care  of  floating  plant. 

Money  statement. 

July  1,  1904,  balance  unexpended $381.13 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 1, 300. 00 

1,681.13 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 132. 18 

July  1,  1905,  balance  unexpended 1, 548. 95 

July  1,  1905,  outstanding  liabililiee 11. 50 

July  1,  1905,  balance  available 1,637.45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 700.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Obion  River,  Tennessee, 
By  act  of — 

Julvl3,  1892 $7,500 

August  18,  1894 7,500 

June  3,  1896 6,000 

March  3,  1899  (for  maintenance) 2,500 

June  13,  1902  (allotment  for  maintenance) 2, 500 

March  3,  1905  (allotment  for  maintenance) 1, 700 

Total 27,700 
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Forked  Deer  River,  Tennessee,  and  its  navigable  branches. 
By  act  of — 

August  2,  1882,  for  South  Fork $3,000 

July  5,  1884,  for  South  Fork ,  2,000 

Augusts,  1886,  for  South  Fork 5,000 

August  11,  1888,  forSouthFork 2,500 

August  11,  1888,  for  North  Fork 4,500 

August  11,  1888,  for  main  river 2,500 

September  19,  1890,  for  North  Fork  and  main  river 2,500 

July  13,  1892,  for  Forked  Deer  (completing  improvement) 3, 000 

Total  to  complete  old  project 25,000 

Present  project,  by  act  of— 

June  3,  1896,  for  Forked  Deer  River  (for  maintenance) 1, 000 

June  3,  1896,  for  North  Fork  of  Middle  Fork  from  Dyereburg  to  Missis- 
sippi River 5, 000 

March  3,  1899,  for  Forked  Deer  River  (for  maintenance) 2, 000 

June  13,  1902  (allotment  for  maintenance) 2, 000 

March  3,  1905  (allotment  for  maintenance) 1, 300 

Total 11,300 


GOMMBBCIAL  STATISTICS. 

Obion  and  Forked  Deer  rivers,  Tennessee,  from  January  1  to  December  SI,  1904. 

Tons. 

Logs 47,409 

Lumber •. 2,289 

Stave  bolts 9,450 

Spokes  and  bolts 650 

Gfrain 58 

Other  farm  products  (hay)  30 

Live  stock 50 

Sand  and  gravel 100 

General  merchandise 250 

Total  tonnage 60,286 

Estimated  value $627,108 

Passengers  carried  (estimated) 2, 33fr 

Comparative  statement  of  traffic  on  Obion  and  Forked  Deer  rivers  for  six  years. 


Calendar  year. 

Tom. 

Calendar  year. 

Tons.' 

1899 

118,622 
214,907 
26,717 

1902.... 

117,416 
22,576 
60,286 

1900 

1908 

1901 

1904 

List  of  steamboats  (Oem-wfieel)  plying  upon  Obion  and  Forked  Deer  rivers,  calendar  year 

1904. 


Name. 

Registered  dimensions. 

Net  ton- 

Length. 

Breadth. 

Depth. 

nage. 

▲.  R.  HalWscrew^ 

72.0 
68. 0 
128.0 
60.0 
100.0 
112.6 
90.0 
79.0 
48.2 

15.0 
8.5 
24.0 
15.0 
21.8 
28.2 
18.0 
25.6 
11.0 

Feet 
11.5 
8.4 
4.2 
2.5 
5.6 
4.9 
8.0 
5.5 
2.0 

89 

Gypey ^... 

Jacob  Heathertngton 

14 
192 

Hock  White 7 

14 

Joy  Patton 

63 

li.  H.  Bnhnnan . . . . «     .....            .  ...... ^ .  ....  ....  ... 

80 

MfnnAhi^h^ . . , 

46 

Onrtkh 

17 

Verona 

6 
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BB  2. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 
(a)   below   NASHVILLE,  TENN.  (193  MILES). 

For  description  of  this  stream  and  references  to  former  reports  giv- 
ing additional  details,  see  page  448  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  this  year. 

The  principal  work  done  on  this  section  during  the  past  fiscal  year 
was  the  erection  of  the  gates  and  construction  of  the  dam  at  Lock  A, 
by  contract  and  hired  lalK>r  respectively.  Contracts  with  Penn  Bridge 
CJompany  for  the  gates,  and  with  W.  C.  Rodgers  for  timber  for  dam 
were  closed  and  terminated  November  16,  1904,  and  August  10,  1904, 
respectively.  (See  report  of  Chief  of  Engineers,  1904,  p.  2340.)  The 
lock  was  put  in  operation  in  November,  1904,  and  since  then  the  force 
has  been  emplo3'ed  principally  in  operating  and  maintaining  the  lock, 
building  road  to  Iock  keeper's  quarters,  quarrying  stone  and  repairing 
damage  to  protected  bank  below  abutment  by  placing  riprap  on  slope 
and  heavy  stone  at  toe  of  bank.. 

During  the  fiscal  year  ending  June  30,  1906,  $72,434.03  were  ex- 
pended, of  which  $72,176.61  were  applied  to  the  work  at  Lock  A  and 
contingencies,  and  $257.42  to  maintenance  (repairs  of  snag  boat). 

The  following  is  a  statement  of  the  quantities  in  connection  with 
work  at  Lock  A  during  the* past  fiscal  year: 

Stone  quarried cubic  yardB. .  7, 000 

Heavy  stone  placed  on  abutment  bank do 1, 540 

Riprap  placed  on  and  below  abutment  bank do 2, 850 

Removing  mud  from  lock  chamber do 1, 000 

Placing  concrete  in  upper  end  of  lock  chamber do 11 

Guard  crib: 

Timber  framed feetB.  M..  109,420 

Stone  filling cubic  yards. .  2, 000 

Paving  on  top square  yards. .  120 

Dam: 

Timber  framed feetB,  M..  700,000 

Stone  filling cubic  yards. .  13, 468 

Placing  riprap  in  river  above  dam do 80 

Dredge  boat: 

Dredging  gravel  from  river  for  dam  foundation do 3, 500 

Gravel  filling  above  dam do 12, 375 

Dredging  material  out  of  lower  approach  to  lock do 3, 375 

Work  in  connection  with  installation  of  lock  gates  consisted  in 
placing  filling  valves,  maneuvering  appliances,  check  posts,  ladders, 
etc.,  and  building  temporary  dam  at  lower  end  of  lock.  Otner  work 
consisted  in  removing  matenal  below  lock,  pointing  river  wall,  and  con- 
struction of  removable  needle  dam.  Four  barges^  2  derrick  boats, 
and  1  dump  scow  were  calked,  and  minor  repairs  made  to  plant  and 
buildings,  and  the  same  cared  for. 

The  U.  S.  steamers  Oumherlatid^  John^  and  Henry  were  in  commis- 
sion and  employed  in  towing  material  and  supplies  in  connection  with 
the  work  at  JLock  and  Dam  A.^ 

Since  the  completion  of  Dam  A,  the  stage  of  water  in  river  has 
never  been  sufficient  to  submerge  the  lock  walls.  On  February  10, 
1905,  with  15.1  feet  on  upper  gauge  and  20.2  feet  on  lower  gauge  and 
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a  fall  of  8  feet  over  dam,  the  drift  began, to  accumulate  in  the  reac- 
tion or  back  lash  below  the  dam  and  was  held  there  until  February 
17,  1905,  when,  with  a  fall  of  9.2  feet  over  dam,  the  drift  disap- 
peared. On  March  10,  1905,  with  16  feet  upper  gauge,  21.6  feet 
lower  gauge,  and  5  feet  fall  over  dam,  the  drift  again  began  to  accumu- 
late and  was  held  until  March  17, 1905,  when  the  fall  was  6.4  feet  over 
dam.  During  these  two  periods,  the  drift  caught  in  this  reaction  or 
back  lash  inflicted  serious  injury  to  the  roof  of  the  dam,  destroying 
apparently  about  one-fifth  of  the  lower  half  of  the  slope  sheeting. 
The  river  has  not  been  sufficiently  low  to  permit  the  full  extent  of  the 
damage  to  be  ascertained. 

The  low-water  season  on  the  lower  Cumberland  River  was  unusually 
prolonged. 

It  is  proposed  to  appl  v  the  available  balance  to  repairing  damage  to 
Dam  A,  protecting  bank  below  abutment,  constructing  lock  keeper's 
house,  and  maintaining  open  river  channel;  and  the  additional  rfbpro- 
priation  recommended,  to  location  and  acquisition  of  the  sites  of  locks 
and  abutments  of  Dams  B,  C,  and  D  and  to  construction  of  Lock  and 
DamB. 

Money  statement. 

July  1,  1904,  balance  unexpended 1100, 567. 56 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  10, 000. 00 
Received  on  account  of  sales 8. 95 


June  30,  1906,  amount  expended  during  fiscal  year: 

For  works  of  improvement |72, 176. 61 

For  maintenance  of  improvement 267. 42 


110,566.50 


July  1,  1905,  balance  unexpended  . . 
July  1,  1905,  outstanding  liabilities . 

July  1 ,  1905,  balance  available 


72,434.03 

38, 132. 47 
1, 487.  82 

36,644.65 


Amount  (estimated)  required  for  completion  of  existing  project 1, 524, 500. 00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1906 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4,  1897. 


APPBOPRIATIONB. 


Improving  Cumberland  River  below  Nashville,  Tenn,,  under  old  project  for  open-channel 

work,  from  1871  to  1890, 


Act  of— - 

March  3,  1871 $30,000 

June  10,  1872 20,000 

March  3,  1873 26,000 

March  3, 1875 25,000 

June  18, 1878 46,000 

March3,  1879 40,000 

June  14, 1880 20,000 

March  3,  1881 15,000 


Act  of — 

Augusts,  1882 $15,000 

July  5,  1884 7,600 

Augusts,  1886 12,500 

August  11,  1888 10,000 

September  19,  1890 40,000 

Total 305,000 
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•  Under  new  project  for  locks  and  damSyt/rom  1892  to  1906. 

Act  of— 

July  13, 1892 $40,000.00 

August  18,  1804 30,000.00 

June  3,  1896 80,000.00 

March  3,  1899 100,000.00 

Amended  act  of  June  13,  1902 180,000.00 

Act  of  March  3,  1905 10,000.00 

Total 440,000.00 

Received,  account  of  sales 970. 90 

Gash  deposit  taken  up,  pay  due  sundry  persons  uncalled  for 3. 15 

Aggregate 440,974.05 


CONTRACTS  IN  FORCB. 

Improving  Cumberland  River  above  and  below  Nashville,  Tenn, 

FORMAL  CONTRACTS. 

1.  For  construction  of  1  dredge,  at  $18,650. 

Contractor:  Featherstone  Foundry  and  Machine  Company. 

Date  of  contract:  December  15,  1902. 

Date  of  approval:  January  8,  1903. 

Date  of  beginning  work:  June  2,  1903. 

Date  of  expiration:  May  1,  1903.     (Time  limit  waived,  as  authorized  by  the 

Chief  of  Engineers,  United  States  Army,  April  25,  1903.)  ' 
Final  payment  made:  August  5,  1904. 

2.  For  construction,  delivery,  and  erection  of  2  pairs  of  steel  lock  gates,  filling  valves, 

etc.,  for  Lock  A,  below  Nashville,  at  $17,550;  and  2  pairs  steel  lock  gates,  filling 
valves,  etc.,  for  Lock  No.  1,  above  Nashville,  at  $15,400. 

Contractor:  Penn  Bridge  Company. 

Date  of  contract:  December  4,  1903. 

Date  of  approval:  January  4,  1904. 

Date  of  beginning  work:  December  9,  1903. 

Date  of  expiration:  September  30,  1904.  (Time  limit  waived,  as  authorized 
by  the  Chief  of  engineers.  United  States  Array,  September  28,  1904. ) 

Final  payment  made:  November  16,  1904. 

3.  For  furnishing  and  delivering  967,660  feet  B.  M.  yellow  pine  timber  for  Dam  A, 

below  Nashville,  at  $23  per  thousand  feet  B.  M.,  and  502,539  feet  B.  M.  for 
E^m  No.  1,  above  Nashville,  at  $22.50  per  thousand  feet  B.  M. 

Contractor:  W.  C.  Rodgers. 

Date  of  contract:  March  18,  1904. 

Date  of  approval:  April  7,  1904. 

Date  of  beginning  work:  April  12,  1904. 

Date  of  expiration:  June  15, 1904.  (Time  limit  waived,  as  authorized  by  the 
Chief  of  Engineers,  United  States  Army,  June  15,  1904.) 

Final  payment  made:  August  10,  1904. 

4.  For  construction,  delivery,  and  erection  of  2  steel  lock  gates,  filling  valves,  etc., 

for  Lock  No.  2,  above  Nashville,  at  $15,715. 
Contractor:  Lawrence  D.  Weaning. 
Date  of  contract:  June  15,  1905. 
Date  of  approval:  July  3,  1905. 
Date  of  beginning  work:  June,  1905. 
Date  of  expiration:  October  31,  1905. 
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EMERGENCY  C0NTRACJT8. 

5.  For  office  rent 

Lessor:  Estate  of  Temple  O.  Harris,  deceased. 
Date:  March  31,  1905. 
Bate:  |60  per  month. 
Termination:  On  30  days'  notice. 

6.  For  lease  of  land  for  storing  of  timber  during  construction  of  Dam  No.  2,  Cumber- 

land River. 
Lessors:  Thos.  W.  &  H.  B.  Chadwell.  ^ 

Date:  June  26,  1905. 
Bate:  |60  lumn  sum  during  occupancy. 
Termination:  On  completion  of  Dam  No.  2. 


COMHEBCIAL  fiTATISTICB. 

Cumberland  River  below  NashviUey  Tenn.,  from  January  1  to  December  Sty  1904, 

TOBB. 

Lojrs 6,344 

Lumber 11,111 

Railroad  ties 207,857 

Hoop  poles 500 

Staves 2,350 

Tobacco 3,150 

Grain 14,500 

Other  farm  products 849 

Iron,  manu&ctured 400 

Sand  and  gravel 7, 250 

Lime  and  cement 1, 049 

Explosives 50 

Live  stock: 

Large 1,500 

Small 263 

General  merchandise 8, 198 

Total  tonnage 275,371 

Estimated  value $3,034,600 

Passengers  carried 7, 550 

Passed  Lock  and  Dam  A. — 1,088  tons,  39  lockag^es,  18  passengers.  Lock  was  put 
in  operation  November  26,  1904,  and  tonnage  passing  lock  is  between  said  date  and 
December  31,  1904. 

The  Ryman  line  of  steamers,  operating  on  both  upper  and  lower  river,  added  3 
packets  and  established  a  wharf  lx>at  at  Nashville  with  a  capacity  of  600  tons. 

The  agent  of  the  Ryman  line  of  steamers  reports  that  in  the  past  sixty  da^s  more 
com,  to  the  extent  of  28,000  bags,  has  been  brought  to  Nashville  oy  two  of  their  boats 
than  could  have  been  transported  on  the  same  trips  before  Lock  A  was  in  operation. 

Comparaiive  statement  of  traffic  for  six  years. 


Calendar  year. 

Tons. 

263,608 
407,068 
256,567 

Calendar  year. 

Tons. 

1S99.... 

1902 

263,531 
297,488 
275,371 

1900 

1903      

1901 

1904 
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LUt  of  steamboats  {stem-wheel)  plying  on  the  Oamherland  River  below  NashvUU,  Tbtn., 

calendar  yecr  1904. 


Name. 


A.  L.  Goldberg « 

Bart  £.  Linehan 

Bob  Dudley 

Ca«tal  ia 

Charles  Turner 

Geo.  H.  Cowling 

H.W.Buttorff 

Henry  Harley 

Henrietta 

I.N.  Hook 

lUinoLs 

India  Glvens 

InvemesB 

J.  B.  Richardson 

John  8.  Summers 

Kuttawa  (gasoline) 

Little  Ben  (gasoline) 

Lora 

Lula  E.  Warren 

Lyda 

Martha  H.  Hennen 

Mary  Hill 

Mary  F.  Golden 

Mary  M.  Michael 

MaryN 

Morning  Star 

Favonia 

Penguin  

Starlight 

Sycamore 

T.  L.  Herbert 

Victor 

Wilford 


Registered  dimensIonB. 

Net  tan- 

T/ength. 

Breadth. 

Depth. 

nage. 

FeeL 

FeeL 

FixL 

129.0 

20.0 

3.0 

a8 

127.0 

28.5 

3.9 

lib 

160.0 

29.0 

3.8 

159 

110.0 

26.2 

8.7 

90 

104.0 

20.0 

3.0 

73 

120.0 

28.0 

4.0 

88 

160.0 

90.0 

4.1 

160 

160  0 

29.0 

3.2 

162 

190  0 

24.0 

4.3 

15S 

109.9 

19.4 

3.0 

56 

189.0 

26.6 

4.8 

168 

170.0 

29.0 

4.6 

211 

129.0 

21.0 

4.8 

121 

165.0 

29,0 

4.0 

191 

108.2 

21.3 

8.4 

66 

58.0 

10.0 

2.6 

12 

70.6 

18.0 

2.8 

33 

70.0 

12.0 

2.5 

44 

122.0 

22.6 

8.8 

78 

122.0 

24.0 

2.4 

HO 

112.0 

23.0 

4.8 

77 

100.0 

24.0 

3.0 

72 

86.2 

16.2 

3.6 

87 

143.0 

26.8 

4.4 

234 

69.0 

14.0 

3.0 

36 

95.0 

20.0 

2.4 

46 

120.0 

26.0 

4.0 

132 

80.0 

16.6 

3.4 

60 

55.0 

14.0 

2.0 

11 

108.6 

20.3 

3.0 

72 

117.0 

24.0 

8,6 

80 

120.0 

26.0 

4.0 

100 

85.0 

18.8 

3.0 

47 

(b)  above  NASHVILLE,  TENN.  (367  MILES). 

For  description  of  Cumberland  River  above  Nashville  and  refer- 
ences to  former  reports  containing  additional  details,  see  the  Annual 
Report  of  the  Chief  of  Engineers,  for  this  year,  page  450. 

The  amount  expended  under  the  existing  project  during  fiscal  year 
ending  June  30,  1906,  is  $69,626.41,  the  disbursements  being  divided 
as  follows: 

General  improvement: 

Lock  No.  1 $47,435.85 

Lock  No.  2 1,139.45 

Lock  No.  3 171.35 

Lock  No.  4 179.85 

$48,926.50 

Maintenance: 

Lock  No.  2 20.00 

Lock  No.  3 15.00 

Lock  No.  4 15.00 

Lock  No.  5 5.27 

Channel  work 647. 44 

702. 71 

Locks  Nos.  5,  6,  and  7: 

Lock  No.  5 294.73 

Locks  and  dams  Nos.  1,  5,  6,  and  7: 

Lock  No.  1 8,400.00 

Lock  and  Dam  No.  21 1,202.47 

69,526.41 
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The  following  is  an  account  of  the  work  done: 

Lock  No.  1. — For  statement  regarding  proposals  solicited  and  con- 
tracts let  for  lock  gates  and  dam  timber,  see  Report  of  the  Chief  of 
Engineers  for  1904,  page  2340.  The  principal  work  done  was  the 
erection  of  lock  gates  under  contract  and  construction  of  the  dam  by 
hired  labor.  The  lock  was  put  in  operation  in  November,  1904.  A 
rock  fence  to  replace  old  wooden  fence  running  along  the  public  road 
was  finished;  other  work  done  was  grading  and  paving  banlc  and  road, 
building  retaining  wall,  and  finishing  guard  pier  at  upper  end  of  lock. 

The  U.  S.  steamers  Oumherland^  lieni^y^  and  John  were  in  commis- 
sion and  employed  in  towing  materials  and  supplies  in  connection  with 
the  work. 

At  the  close  of  the  fiscal  year  the  working  force  at  Lock  No.  1  was 
engaged  in  moving  to  Lock  No.  2  preparatory  to  commencing  opera- 
tions at  that  point. 

The  quantities  of  the  work  done  at  Lock  No.  1  were  as  follows: 

Stone  Quarried cubic  yards. .  1, 831 

Stone  lence  built do 607 

Retaining  wall  built do 549 

Paving  on  bank  above  lock do 210 

Mud  removed  from  lock  chamber do 1, 375 

Sand  screened  and  delivered do 220 

Guard  crib: 

Timber  framed feet  B.  M..  75,273 

Stone  filling cubic  yards. .  1, 000 

Paving  on  top square  yards. .  120 

Dam: 

Timber  framed feetB.  M..  341,681 

Stone  filling cubic  yards..  6,000 

Gravel  excavated  for  foundation do 355 

Filling  above  dam  with  earth  and  «tone do 1, 900 

Dredge  boat: 

Dredged  material  placed  above  dam cubic  yards. .  7, 900 

Work  in  connection  with  installation  of  lock  gates  consisted  in 
placing  filling  valves,  maneuvering  appliances,  check  posts,  ladders, 
etc.;  temporary  dams  at  upper  and  lower  ends  of  lock  built.  Other 
work  consisted  in  removing  material  below  lock,  construction  of  needle 
dams,  repairing  snag  boat,  calking  two  barges,  making  scale  boards,  and 
minor  repairs  and  caring  for  buildings  and  plant. 

Loch  No.  2. — During  the  fiscal  year  plans  for  the  lock  gates  and  dam 
were  prepared,  submitted,  and  approved.  Proposals  for  construction 
and  erection  of  the  two  steel  lock  gates,  etc.,  were  solicited  under 
thirty-day  newspaper  advertisement,  dated  April  29,  1905,  and  con- 
tract entered  into  June  15,  1905,  with  the  lowest  bidder,  Lawrence  D. 
Weaning,  of  Cleveland,  Ohio,  in  the  sum  of  $15,715.  Contract  pro- 
vides for  completion  ana  erection  by  October  31, 1905.  Proposals  for 
dam  timber  were  also  invited  under  date  of  May  4,  1905,  for  furnish- 
ing about  453,406  feet  B.  M.  long-leaf  }^ellow  pine.  Three  formal 
bids  were  received,  as  follows:  $43,  $36,  and  $32  per  M  feet  B.  M. 
One  informal  bid  of  $29.50  per  M  was  also  received,  and  it  wa^  recom- 
mended that  this  be  acceptea,  but  the  Chief  of  Engineers  directed  that 
all  bids  be  rejected  and  the  work  readvertised  for  a  limited  period. 
Proposals  have  been  invited  again  for  July  8,  1905. 
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Lock  No.  £1. — ^The  river  and  harbor  act  of  March  3,  1905,  provides 
as  follows: 

For  the  construction  of  Lock  and  Dam  Numbered  twenty-one  in  said  river, 
seventy -four  thousand  dollars:  Provided,  That  a  contract  or  contracts  may  be  entered 
into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to 
complete  the  said  lock  and  dam,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  *tne  aggregate  two  hundred  thousand  dollars, 
exclusive  of  the  amounts  herein  and  heretofore  appropriated:  Provided  further^  That 
the  balance  remaining  to  the  credit  of  the  Cumberland  River  on  any  project  therein 
above  said  lock  and  dam  numbered  twenty-one  shall  be  made  applicable  for  the 
construction  thereof. 

Plans  and  specifications  covering  all  parts  except  the  metal  work  of 
Lock  and  Dam  No.  21  were  preparea  and  submitted  for  approval 
June  9,  1906,  provision  being  made  for  concrete  dam. 

Sna^ffing.—rhe  snag  boat  Apex  was  put  in  thorough  repair  and 
snagging  party  sent  to  Burnside,  Ky.,  in  tow  of  U.  S.  S.  John  on 
•lune  6,  1906,  fix)m  which  point  it  will  operate  downstream  remov- 
ing surface  obstructions,  etc.  It  took  sixteen  days  to  reach  Bumside 
on  account  of  low  water.  The  details  of  the  work  done  during  fiscal 
year  are  as  follows,  66  miles  of  river  having  been  clearedr 

Snags  removed 70 

Bnags  cut 46 

Trees  cut 290 

Trees  deadened 39 

Logs  cut 24 

The  continued  low  water  during  1904  curtailed  the  boating  season 
so  much  that  some  six  or  seven  million  feet  of  lumber  were  left  on 
bank  of  river  above  Nashville.  The  boating  season  from  January, 
1094,  to  January,  1906,  has  been  the  most  trying  one  on  record  for 
steamboat  interests  on  account  of  the  low  water. 

The  river  and  harbor  act  of  March  3, 1906,  provides  that  the  balance 
on  hand  to  the  credit  of  the  Cumberland  River  above  Nashville  for 
general  improvement  and  for  Locks  Nos.  6,  6,  and  7  shall  be  applied  to 
the  construction  of  Lock  and  Dam  No.  2;  and  that  the  balance  remain- 
ing to  the  credit  of  the  Cumberland  River  on  any  project  above  Lock 
and  Dam  No.  21  shall  be  made  applicable  for  theconstruction  thereof. 
The  balances  thus  available  June  30,  1906,  are  $68,366.83,  $8,302.18, 
and  $26,419.98,  respectively.  The  balance  on  hand  for  maintenance, 
$9,297.29,  will  be  applied  in  snagffing  and  care  of  plant  and  preserva- 
tion of  works  of  improvement.  No  provision  has  yet  been  made  for 
the  completion  of  Ix)cks  and  Dams  Nos.  3  to  7.  The  present  state  of 
these  locks  is  such  that,  in  order  to  make  them  available  for  the  pur- 
poses of  commerce  and  navigation,  it  will  only  be  necessary  to  provide 
for  the  installation  of  the  necessary  gates  and  maneuvering  appliances 
and  for  the  construction  of  the  dams  and  buildings.  It  is  l^lieved  that 
this  can  be  accomplished  by  an  exuenditure  of  $660,000,  and  it  is  there- 
fore recommended  that  this  sum  be  appropriated  in  order  that  these 
locks  may  be  utilized  for  the  purposes  for  which  intended  at  the  earliest 
date  pra(;ticable.  In  addition,  it  is  recommended  that  $200,000  be 
appropriated  for  Lock  and  Dam  No.  21,  to  be  expended  under  contin- 
uing contract,  as  provided  by  the  act  of  March  3,  1906. 
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Money  statement. 

July  1,  1904,  balance unexjp^ided 1152,709.89 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1905.  124, 000. 00 

Beceived  on  account  of  aalee 15.80 


June  30, 1906,  amount  expended  during  fiscal  year: 

For  works  of  improvement $68, 823. 70 

For  maintenance  of  improvement 702.71 


276,725.69 


59,526.41 


July  1,  1905,  balance  unexpended 217,199.28 

Julyl,  1905.  outstanding  liabilities 2,131.52 

July  1,  1906,  balance  available 215,067.76 

July  1,  1905,  amount  covered  by  uncompleted  contracts 15, 715. 00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 481, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  Milance 
unexpended  July  1, 1905 750,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATIONS. 


Improving  Cumberland  River  above  NashvUUy  Tenn,j  under  original  projects  for  open- 
channel  worky  from  1876  to  1884- 


Geographical  divlaion. 

Act  of— 

Aug.  14, 1876. 

June  18, 1878. 

Mar.  3, 1879. 

June  14, 1880. 

1.  Nashville  to  Kentucky  line 

915,000 
10,000 
25,000 

.    2;ooo 

920,000 
8,000 
80,000 
2,000 

.        918,000 
6,000 
15,000 

915,000 
10,000 

2.  Kentacky  line  to  Smith  shoals 

8.  Smith  shoals 

20,000 

4.  Smith  shoals  to  Falls  of  Camberland 

Total 

52,000  1            60,000 

89,000 

45,000 

Oeogiaphical  division. 

Act  of— 

Total. 

Mar.  8. 1881. 

Aug.  2, 1882. 

July  5, 1884. 

1.  Nashville  to  Kentucky  line 

915,000 
15.000 
10,000 

988,000 
49,000 

8.  Smith  shoals 

915,000 

115,000 

4,000 

15,000 

80,000 

M.noo 

4.  Smith  shoals  to  Falls  of  Cumberland 

5.  Above  mouth  of  Jellico,  Ky 

10,000 

5,000 
80,000 

6.  Nashville  to  Smith  shoals 

7.  NaahviUe  to  head  of  Smith  shoals 

950,666 

Total 

50,000 

50,000             fionm             !Uft  nm 
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Improving  Cumberland  River  above  Nashville,  Tenn,,  under  the  present  project  for  a  system 
of  locks  and  dams  from  NathviUe,  Tenn.,  to  head  of  Smith  shoals,  mouth  of  Rockcastle 
River,  Kentucky. 

Act  of — 

Aoj(ust5,  1886....: $75,000.00 

August  11,  1888 : 200,000.00 

September  19,  1890 250,000.00 

July  13,  1892 250,000.00 

August  18,  1894 200,000.00 

June  3,  1896 20,000.00 

June4,  1897  (sundry  civil  act) 350,000.00 

July  1,  1898  (sundry  civil  act) 250,000.00 

March  3,  1899 100,000.00 

Amended  act  of  June  13,  1902 200,000.00 

March  3,  1905 124,000.00 

Total 2,019,000.00 

Amount  recovered  from  failing  contractor 450. 17 

Cash  deposit  taken  up,  pay  due  sundrv  persons  uncalled  for 2. 70 

Cash  deposit:  Redemption  of  United  States  internal-revenue  stamps. .  2. 18 

Beceived  on  account  of  sales 15. 80 

Aggregate 2,019,470.85 


CONTRACTS   IN   FORCB. 

For  contracts  in  force,  see  report  Cumberland  River  below  Nashville. 


COMMERCIAL  STATISTICS. 

Cumberland  River  above  Nashville,  Tenn.,from  January  1  to  December  SI,  1904' 

Tons. 

Logs 93,123 

Lumber 12,144 

Railroad  ties 21,000 

Poles 15,340 

Hoop  poles 500 

Staves 32,550 

Wood 960 

Tobacco •. 2,367 

Grain 11,600 

Other  farm  products 1, 900 

Iron,  manumctured 950 

Sand  and  gravel 27,750 

Lime  and  cement 375 

Explosives 50 

Live  stock: 

Large 1, 225 

Small 1,278 

General  merchandise 17, 000 

Fertilizers 2,000 

Total  tonnage 242,112 

Estimated  value $5,862,365 

Passengers  carried 7, 200 

Passed  Lock  and  Dam  No.  1,  3,305.5  tons,  79  lockag^,  800  passengers.  Lock  was 
put  in  operation  November  26,  1904,  and  tonnage  passing  lock  is  between  said  date 
and  December  31,  1904. 

The  following  steamboat  lines  were  established: 

Nashville  Transportation  Company,  Nashville,  Tenn.,  with  2  towboate  and  15 
baives. 

Cumberland  and  Tennessee  Transportation  Company,  Carthage,  Tenn.,  operated 
by  Tennessee  Central  Railroad  Company,  with  2  towboats  and  12  barges. 
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Comparatire  ttatemerU  of  traffic  for  six  years. 


Calendar  year. 

Tons. 

Calendar  year. 

Tons. 

1809                                          

294,768  ' 
289,218  , 
267,211 

1902 

192,270 

1900 

1908 

304,462 

1901             

1904 *. 

242,112 

LiM  of  steamboats  {stem  wheel)  plying  on  the  Cumberland  River  above  Nashville^  Tenn., 
and  in  Kentucky ^  calendar  year  1904* 


Name. 


A.  L.Goldbeis: 

Albany  

Bart  E.  Linehan 

Bob  Dudley 

BurkeHville 

EadsviUe  (gasoline) 

Henry  Harley 

Little  Ben  (gasoline) 

Lora 

Mominj[  Star 

Obey's  Friend  (gasoline) 

R.  Dunbar 

Samuel  H.  Anderson  (gasoline) 

Starlight 

T.L.  Herbert 

Warrenn 


Registered  dimensions. 

Met  ton- 

Length. 

Breadth. 

Depth. 

nage. 

Feet. 

Feet. 

Feet. 

129.0 

20.0 

8.0- 

58 

120.0 

21.0 

2.5- 

52 

127.0 

28.5 

8.9- 

178 

160.0 

29.0 

8.8- 

159 

116.5 

17.1 

8.8- 

59 

44.0 

8.0 

L4- 

2 

160.0 

29.0 

8.2- 

162 

70.6 

18.0 

2.8- 

33 

70.0 

12.0 

2.5- 

44 

96.0 

20.0 

2.4- 

46 

64.4 

15.2 

L8- 

10 

160.0 

29.0 

6.4- 

158 

50.0 

8.5 

1.4- 

5 

66.0 

14.0 

2.0- 

11 

117.0 

24.0 

8.6- 

80 

184.8 

26.0 

4.0- 

98 
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APPENDIX  C  C. 


IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  OF  MAJ.  K  C.  NEWCOMER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1906,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOYEMENT8. 


1.  Tennessee  River. 

2.  Operating  and  care  of  Muscle  Shoals 

Canal,  Tennessee  River. 


3.  French  Broad  and  Little  Pigeon  rivers, 

Tennessee. 

4.  Clinch,  Hiwassee,  and  Holston  rivers, 

Tennessee  and  Virginia. 


SPBCIAL  REPORT. 

5.  Tennessee  River  at  Muscle  Shoals  Canal,  land  and  water  power. 


Engineer  Office,  United  States  ARifY, 

Chattanooga^  Tenn.^  July  20^  1906. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  Chattanooga  district  for  the  fiscal  year  ending  June  30,  1906. 
Very  respectfully,  3^our  obedient  servant, 

H.  C.  Newcomer, 
Major  ^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A, 


C  C  I. 


IMPROVEMENT  OF  TENNESSEE  RIVER. 

For  general  description  of  the  Tennessee  River  system  and  refer- 
ences to  former  reports  giving  more  detailed  accounts  of  various  por- 
tions of  the  river,  see  page  464  of  the  Annual  Report  of  the  Chief  of 
Eq^ineers  for  this  year. 

For  purposes  of  appropriations  the  river  has  been  divided  into  the 
following  different  sections: 

(1)   ABOVE  CHATTANOOGA  (188  MILES). 

No  work  of  improvement  was  done  this  year  by  the  United  States 
until  after  the  appropriation  of  March  3,  1906.    The  small  balance 

1735 
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available  July  1,  1904,  was  applied  to  the  preservation  and  repair  of 
floating  plant. 

Under  authority  of  the  Secretary  of  War  dated  October  4,  1904, 
some  of  the  floating  plant  was  employed  in  removing  several  obstruc- 
tions at  Knoxville,  without  expense  to  the  United  States,  the  city  of 
Knoxville  and  private  parties  assuming  all  charges.  These  obstruc- 
tions consisted  of  three  submerged  stone  piers  which  had  formed  part 
of  the  old  county  bridge  at  Knoxville  and  had  not  been  removed  when 
the  rest  of  the  old  bridge  was  taken  down  at  the  time  of  the  comple- 
tion of  the  new  bridge  in  1899,  and  of  two  crib  pjiera  situated  near  the 
left  bank  of  the  river  just  above  the  county  bridge,  which  were  the 
remains  of  a  military  bridge  built  by  General  Burnside  during  the 
civil  war.  The  hulk  of  the  sunken  steamer  Flora  Swann^  which  had 
been  lying  several  months  at  the  upper  wharf  at  Knoxville,  was  also 
removed  by  its  owners  in  November,  1904. 

As  soon  as  practicable  after  the  appropriation  of  $50,000  by  the  act 
of  March  3,  1905,  a  force  was  put  to  work  reoairing  the  dredge 
Kwdsind^  steamer  Loiia^^A  such  other  pieces  of  the  floating  plant  as 
were  needed  for  immediate  use. 

Dredging  in  Long  Island  Chute,  106  miles  above  Chattanooga, 
began  May  8,  and  was  continued  to  the  end  of  the  fiscal  year,  when 
about  22,000  cubic  yards  had  been  dredged  in  three  cuts,  having  an 
aggre^te  length  of  about  7,500  feet,  ana  forming  a  channel  about  90 
feet  wide,  with  a  depth  of  about  4  feet  at  low  water. 

It  is  proposed  to  applv  the  avp.ilable  balance  and  the  additional 
appropriation  recommended  to  the  maintenance  of  the  channel  and 
continuing  improvement  at  the  worst  shoals. 

Money  statement. 

July  1,  1904,  balance  unexpended $2,058.60 

Proceeds  sales  of  property  condemned  and  transferred 127. 58 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. .     50, 000. 01) 


52,186.08 


June  30,  1905,  amount  ex|)ended  during  fiscal  year: 

For  works  of  improvement ". $4, 266. 39 

For  maintenance  of  improvement 2, 186. 08 

6,452.47 


July  1,  1905,  balance  unexpended 45, 733. 61 

July  1,  1905,  outstanding  liabilities 2, 811. 43 


July  1, 1905,  balance  available 42,922.18 

Amount  (estimated )  required  for  completion  of  existing  project 455, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement 1100, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


105,000.00 
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▲PPBOPRIATIONS. 


April  10,  1869 $35,000.00 

March    3,    1871,   transferred 

from  below  Chattanooga . .  35, 000. 00 

June  10,  1872 25,000.00 

March  3,  1873 25,000.00 

June23,  1874 25,000.00 

March3,  1875 40,000.00 

August  14,  1876 15,000.00 

June  18,  1878 15,000.00 

March3,  1879 11,500.00 

June  14,  1880 10,000.00 

March3,  1881 7,000.00 

Augu8t2,  1882 7,000.00 

July  5,  1884 3,000.00 

Augusts,  1886 7,500.00 

August  11,  1888 15.000.00 

September  19,  1890 30, 000. 00 


July  13,  1892 $25,000.00 

August  18,  1894 50,000.00 

Junes,  1896 15,000.00 

March  3,  1899 30,000.00 

June  13,  1902 50,000.00 

March3,  1905 50,000.00 

526,000.00 

July,  1903,  proceeds  of  sales 
of  condemned  property  ...  1.  77 

August,  1904,  proceeds  of 
sales  of  condemned  prop- 
erty   2.58 

February,  1905,  proceeds  of 
transfer  of  steam  drill 125. 00 

Total 526,129.35 


(2)   CHATTANOOGA,  TENN.,  TO  RIVERTON,  ALA.  (238  MILES). 
(a)   COLBERT  SHOALS  CANAL   (8   MiLES). 

The  masonry  work  of  the  lift  lock  and  its  approaches  at  the  lower 
end  of  this  canal,  at  Riverton,  was  be^un  in  1893  and  completed  in 
1900,  according  to  the  project  then  in  force. 

Under  the  act  of  June  13,  1902,  authorizing  additional  contracts  for 
this  work  to  the  amount  of  $600,000,  a  contract  was  made  in  May, 
1903,  with  the  Sheridan-Kirk  Contract  Company  for  building,  the 
upper  section  of  the  canal,  including  the  construction  of  a  concrete 
river  wall  about  10,500  feet  long,  and  the  excavation  of  about  57,000 
cubic  yards  of  earth  and  143,000  cubic  yards  of  rock  from  the  canal 
trunk.  A  contract  supplemental  to  this  was  entered  into  December 
14,  1903.  with  the  objexjt  of  extending  the  lower  end  of  the  concrete 
river  wall  about  1,500  linear  feet — thus  completing  it  to  the  site  of  the 
proposed  guard  lock — by  permitting  the  substitution  of  a  rock-fill  dam 
with  rubble  masonry  toe  wall  for  about  5,500  feet  of  the  upper  end  of 
the  wall.  A  further  supplemental  agreement  was  entered  into  Sep- 
tember 29,  1904,  permitting  the  use  of  concrete  instead  of  rubble 
masonry  in  the  toe  wall,  not  less  than  2  feet  thick,  which  is  to  be  built 
along  the  line  of  the  omitted  concrete  wall^  having  its  top  at  elevation 
34.  The  rock-fill  dam  is  to  rise  from  this  toe  wall  witn  a  slope  not 
steeper  than  1  on  li  to  elevation  42,  with  a  top  width  of  not  less  than 
40  feet,  measured  from  inside  of  toe  wall.  The  extreme  low-  water 
elevation  in  the  canal  is  assumed  at  33.5. 

Work  done  by  the  contractors  during  the  year  was  as  follows: 

Earth  excavated cubic  yards. .  36, 093 

Rock  excavated do 42, 588 

Concrete  river  wall  built do 1, 230 

No  work  was  done  during  the  months  of  January,  February,  March, 
and  April  of  the  current  year,  as  the  cofferdams  were  flooded  by  the 
usual  winter  and  spring  rises  in  the  river. 

The  estimated  cost  of  completing  the  canal,  exclusive  of  funds  now 
available,  is  $1,252,000.  Contracts  amounting  to  $200,000  of  this  sum 
are  already  auuiorized,  and  it  is  urged  that  authority  be  given  to  enter 
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into  farther  contractH  amounting  to  $1,052,000,  the  work  to  be  paid 
for  as  appropriations  may  be  made  bv  law  from  time  to  time.  C>nly 
the  lack  of  lunds  has  prevented  work  being  carried  on  in  the  lower 
section  of  the  canal  simultaneously  with  the  construction  of  the  upper 
section. 

Just  prior  to  his  departure  from  this  district,  Capt.  W.  J.  Barden, 
Corps  of  Engineers,  recommended  shifting  the  canal  trunk  from  the 
river  side  toward  the  land  side  of  the  canal  ri^ht  of  way  and  the  pur- 
chase of  the  lands  lying  between  the  canal  right  of  way  and  the  river, 
amounting  to  about  181  acres,  in  order  to  facilitate  work  on  the  canal 
trunk,  and  a  modification  of  the  canal  project  by  the  omission  of  the 
guard  lock  and  raising  the  walls  and  gates  of  the  lift  lock  from  eleva- 
tion 37.5  to  42,  and  crests  of  weirs  from  34  to  41,  thus  giving  an  open 
canal  about  8  miles  long  with  a  single  lock  at  its  lower  end,  so  arranged 
as  to  permit  the  passage  of  boats  until  the  river  rises  to  a  7-foot  stage 
at  the  head  of  the  shoals,  when  navigation  in  the  open  river  becomes 
practicable. 

The  Secretary  of  War  authorized  the  purchase  of  the  lands  between 
the  canal  and  the  river  on  June  23,  1904.  These  lands  were  owned  by 
seven  different  parties.  Agreements  were  made  with  six  of  these  for 
the  purchase  of  their  tracts,  and  condemnation  proceedings  wei-e  had 
to  secure  the  seventh  tract.  It  is  understood  that  the  necessary 
papers  for  the  transfer  of  these  lands  to  the  United  States  have  been 
practically  completed  by  the  United  States  attorney. 

On  March  20,  1905,  a  board  of  officers  of  the  Corps  of  Engineers, 
consisting  of  Lieut.  Col.  W.  H.  Bixby,  Maj.  Geo.  A.  Zinn,  and  Capt 
Harrv  Burgess  was  appointed  to  consider  and  report  upon  the  pro- 
posed changes  in  the  project.  Their  report  approving  the  changes  was 
submitted  April  28,  1905,  and  upon  the  recommendation  of  the  Chief 
of  Engineers  these  changes  were  authorized  by  the  Secretary  of  War 
on  June  12,  1905. 

It  is  proposed  to  apply  the  balance  available  for  this  work,  and  the 
additional  appropriation  recommended,  to  the  completion  of  the  con- 
crete river  wall  and  excavation  of  the  canal  trunk. 

Money  statement. 

July  1,  1904,  balance  unexpended $4S9, 123. 78 

Amount  appropriated  by  nverand  harbor  act  approved  March  3,  1905.    200, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 50, 000. 00 

Proceeds  eoJes  of  condemned  property  and  overpayment  refunded 9.  SO 

739,133.68 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  oi  improve- 
ment      118,289.11 


July  1,  1905,  balance  unexpended 620,844.47 

July  1,  1905,  outstanding  liabilities ^ 31, 854. 47 

July  1,  1905,  balance  available 588, 990. 00 

July  1,  1905,  amount  covered  by  uncompleted  contracts 378, 322. 84 

Amount  (estimated )  required  for  completion  of  existing  project 1, 252, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  19a5 400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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APPBOPRIATIONS. 

Colbert  and  Bee  Tree  shoals, 

September  19,  1890 ^ $150,000.00 

July  13,  1892 300,000.00 

August  14,  1894 246,000.00 

March  3, 1899 100,000.00 

June  13,  1902 200,000.00 

March  3,  1903  (sundry  civil  act) 350,000.00 

March  3,  1905 200,000.00 

March  3,  1905  (sundry  civil  act) 50,000.00 

1,595,000.00 

August  11,  1904,  proceeds  of  sales  of  condemned  property 9. 46 

October  8,  190l,  overpayment  refunded .34 

Total 1,595,009.80 


(b)   HALES  BAR  LOCK    AND   DAM   (33  MILES  BELOW  CHATTANOOGA). 

The  city  of  Chattanooga  havingj  failed  to  undertake  the  work  of 
building  the  lock  and  dam  authorized  by  the  act  of  April  26,  1904, 
and  Messrs.  C.  E.  James  and  J.  C.  Guild  having  signified  their  inten- 
tion of  proceeding  with  it  in  accordance  with  the  terms  of  the  act  as 
amended  by  act  of  January  7,  1905,  the  Secretary  of  War,  on  May 
24,  1905,  granted  them  formal  permission  for  the  work  and  approved 
the  location  at  Hales  bar,  as  requested  by  them. 

Work  on  the  plans  and  specifications  has  been  in  more  or  less  active 
progress  during  the  entire  year.  In  September,  1904,  a  field  party 
under  charge  of  Surveyor  J.  E.  Hall  was  set  to  work  examining  the 
foundations  for  the  lock  and  dam  at  the  original  location  at  Scott 
Point,  about  17  miles  below  Chattanooga.  About  40  soundings  or 
borings  to  locate  the  bed  rock  were  made  by  means  of  steel  rods  and 
sinking  pipes  with  the  water  jet.  The  latter  method  was  found  to  be 
of  little  use  on  account  of  the  large  gravel  encountered.  The  results 
obtained  appeared  to  indicate  bed  rock  at  depths  varying  from  about 
3  to  13  feet  Delow  extreme  low  water,  which  was  assumed  at  elevation 
of  about  603.5.  Subsequent  work,  nowever,  with  the  dredge  JSen- 
tucJcy  at  other  sites  throws  considerable  doubt  ^on  the  reliability  of 
these  indications. 

After  this  work  was  accomplished  and  considerable  progress  had 
been  made  on  the  plans  for  a  lock  and  dam  at  this  site,  fixing  the  crest 
of  the  dam  at  elevation  631  (zero  of  gauge  at  Chattanoosra  being  at 
630.6),  it  was  decided  that,  if  practicable,  a  site  shoula  be  located 
farther  downstream,  where  the  conditions  would  be  more  favorable  for 
the  development  of  water  power.  The  site  at  Scott  Point  was  recom- 
mended by  Maj.  Dan  C.  lungman  in  his  project  for  the  improvement 
of  the  mountain  section,  considering  merely  the  most  economical 
method  -oi  removing  the  obstructions  to  navigation,  and  it  appears  to 
be  the  most  satisfactory  location  for  this  purpose.  On  the  otner  hand, 
increased  efliciency  as  a  power  plant,  without  any  sacrifice  of  the  inter- 
ests of  navigation,  appears  to  more  than  justify  the  larger  cost  of  con- 
struction at  a  point  lower  downstream. 

Messrs.  James  and  Guild  therefore  petitioned  Congress  to  authorize 
a  change  in  the  location,  and  this  was  done  by  the  act  of  January  7, 
1905.  As  soon  thereafter  as  practicable  the  dredge  Kentucky^  with  its 
attendant  floating  plant,  was  brought  up  the  river  from  the  Muscle 
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Shoals  Canal  and  the  river  bed  was  examined  for  foundations  for  the 
lock  and  dam  at  Kelly s  bar,  22  miles  below  Chattanooga;  Savannah 
Towhead,  21  miles  below  Chattanooga,  and  Hales  bar,  33  miles  below 
Chattanooga.  Soundings  with  a  rcxl  appeared  to  indicate  bed  rook 
near  the  surface  both  at  Kellys  bar  and  at  Savannah  Towhead,  but 
with  Home  difficulty  the  dredge  succeeded  in  breaking  through  the  top 
crust  of  cemented  gravel  and  bowldei's,  and  then  steel  rods  were  driven 
down  as  much  as  30  feet  below  low  water  without  finding  any  bed  rock 
at  either  of  these  places. 

Finally,  at  Hales  bar,  however,  more  favorable  results  were  obtained, 
the  dredge  dipper  reaching  bed  rock  in  places  and  steel-rod  soundings 
apparently  locating  it  elsewhere,  so  that  bed  rock  is  believed  to  fie 
about  6  feet  under  low  water  at  the  lock  site  and  from  6  to  25  feet  at 
the  dam  site. 

This  work  was  much  impeded  and  its  cost  increased  bv  the  high 
stages  of  the  river  that  interrupted  it  from  time  to  time,  it  was  com- 
pleted, as  far  as  available  funds  would  permit,  on  March  21.  Since 
then  work  has  been  in  progress  on  plans  and  specifications  for  a  lock 
and  dam  at  this  site,  placing  the  crest  of  the  dam  at  635  and  giving  the 
lock  a  maximum  lift  of  37  feet.  There  are  ceilain  features,liowever, 
relating  to  the  power-house  end  of  the  work  that  are  not  yet  deter- 
mined, so  that  it  has  not  been  practicable  to  complete  the  plans  and 
submit  them  for  approval. 

The  above  operations  were  conducted  under  an  aUotment  of  $6,(KK) 
from  the  appropriation  for  examinations,  surveys,  and  contingencies 
of  rivers  and  harbors.  A  money  statement  for  this  allotment  which 
was  made  June  23,  1904,  is  given  below,  and  a  separate  statement  is 
made  for  the  appropriation  for  the  lock  and  dam. 

It  is  proposed  to  apply  the  balance  available  for  this  work  and  the 
additional  appropriation  recommended  to  the  construction  of  the  lock 
gat.es,  ironwork,  and  machinery,  and  to  the  supervision  of  the  work 
to  be  done  by  the  private  parties. 

Money  statements, 

EXAMINATIONS,    SURVEYS,    AND   CONTINGENCIES  OF  BIVER8  AND  HARBOB8. 

July  1,  1904,  balance  unexpended $6, 000. 00 

June  30,  1905,  amount  expended  during  fiscal  year 6, 000. 00 

LOCK    AND  DAM   NEAR  CHATTANOOGA. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905. .  $10, 000. 00 
July  1,  1905,  balance  unexpended 10, 000. 00 


Amount  (estimated )  required  for  completion  of  existing  project 102, 970. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 102, 970.  W 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 


APPROPRIATION. 


Hales  bar  lock  and  dam. 
March  3,  1906 $10,000 
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(c)    OPEN-CHANNEL  WORK. 

Sweetwater  har. — ^The  balance  of  the  allotments  from  the  emergency 
river  and  harbor  acts  of  June  6,  1900,  and  June  13,  1902,  available  at 
the  beginning  of  the  fiscal  year  for  dredging  at  Sweetwater  bar,  about 
1  mile  above  Florence,  Ala.,  was  $6,546.03.  Before  work  could  be 
undertaken  it  was  necessary  to  make  extensive  repairs  to  the  dredg- 
ing plant,  consisting  of  the  dredge  Kentucky^  steamer  Lookout^  3  dump 
scows,  2  barges,  and  1  quarter  boat.  These  repairs  were  made  at 
Lock  6,  Muscle  Shoals  Canal.  The  princioal  items  of  repairs  are  given 
in  the  report  of  Assistant  Engineer  W.  o.  Winn  on  operations  at  the 
Muscle  Shoals  Canal.  The  total  cost  of  repairs  was  $5,991.63.  Of 
this  amount  $3,252.58  were  charged  to  Sweetwater  bar,  $2,563.99  to 
the  allotment  for  dredging  at  Rockpjort  bar  and  Beech  Creek  Island, 
and  $176.06  to  the  appropriation  for  improving  Tennessee  River  below 
Riverton. 

A  new  survey  of  Sweetwater  bar  was  made  in  November,  1904, 
which  developed  considerable  changes  since  work  was  discontinued 
about  two  years  ago.  A  rock  revetment  on  Fattens  Island,  nearly 
opposite  the  mouth  of  Sweetwater  Creek,  had  been  cut  off  from  the 
shore  line  by  the  caving  of  the  adjacent  bank,  and  the  resulting  chan- 
nel was  very  crooked.  In  March,  1905,  the  dredge  Kentucky^  with 
its  attendant  plant,  was  brought  to  this  locality  from  Hales  bar,  where 
it  had  been  used  in  examining  the  foundations  for  the  proposed  lock 
and  dam  near  Chattanooga.  The  material  of  the  old  rock  revetment 
was  dredged  and  cast  over  against  the  island  shore,  and  upon  thi»  was 
placed  the  gravel  dredged  from  the  channel,  amounting  to  about  10,600 
cubic  yards.  A  channel  5  feet  deep  at  low  water  was  obtained  through 
the  bar  at  a  cost  of  $2,546.85.  Some  additional  work  remains  to  be 
done  in  distributing  the  dredged  material,  and  the  unexpended  bal- 
ance, $746.50,  can  be  judiciously  used  for  this  purpose  and  in  main- 
taining the  channel  at  this  place. 

It  is  proposed  to  apply  the  balance  available  for  this  work,  and  the 
additional  appropriation  recommended,  to  the  improvement  of  the 
shoals  between  Hobbs  Island  and  Guntersville  and  the  maintenance  of 
the  channel. 

Money  statement. 

July  1,  1904,  balance  unexpended 112,664.79 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905. .    15, 000. 00 
Proceeds  of  sales  of  conaemned  property  and  property  transferred 786.  78 

28,461.57 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5, 908. 53 

July  1,  1905,  balance  unexpended 22, 543. 04 

July  1,  1905,  outstanding  liabilities 5, 966. 28 

July  1,  1905,  balance  available 16,576.76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1^  1905 10,000.00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

Open-charmel  fvork  and  Musde  Shoals  improvement. « 


March  2,  1827  (sarvey) $200.00 

June 9,  1860  (claim) 1,360.00 


July25,  1868 86,000.00 

April  10,  1860 6,096.00 

July  11,  1870 46,000.00 

June  10,  1872 60,000.00 

March  3,  1873 100,000.00 

June  23,  1874 100,000.00 

March  3,  1875 360,000.00'  Total 3,788,745.00 

August  14,  1876 266,000.00  i  Received    on    account     of 

June  18,  1878 300,000.00        transfer  settlement 3.91 


June  3, 1896 $50,000.00 

March  3,  1899 35,000.00 

March  23,  1903  (emeraency 

river  and  harbor  act) . .  T.  6, 000. 00 
June    7,   1904    (emergency 

river  and  harbor  act) ...  3, 600. 00 

March  3,  1906 15,000.00 


March  3,  1879 210,000.00 

June  14, 1880 300,000.00 

March  3,  1881 250,000.00 


July,  1903,  proceeds  of  sales 

of  condemned  property . .  34. 91 

August,    1904,   proceeds   of 


AugU8t2,  1882 250,000.00  1      sales  of  condemned  prop- 


July  5,  1884 350,000.00 

August  6,  1886 262,600.00 

August  11,  1888 250,000.00 

September  19,  1890 300,000.00 

July  13,  1892 175,000.00 

August  18,  1894 30,000.00 


erty 336.78 

November,  1904,  received 
on  account  of  transfer  of 
launch 450.00 


Total 3,789,570.60 


ABSTRACT    OF    CONTRACT    WTTH    SHERIDAN-KIRK    OONTRACT    COMPANY,    OP    CHARLBSTOK, 
W.  VA.,  FOR  BUILDING   SECTION  OF  COLBERT  SHOAI^  CANAL. 

Contract  dated  May  6,  1903,  approved  May  16,  1903.  Supplemental  contract? 
dated  December  14,  1903  (approved  December  30,  1903),  and  September  29,  1904 
(approved  October  8,  1904),  respectively. 

i>Eite  of  beginning  work,  June  20,  1903;  date  of  expiration,  September  20,  1905. 

Concrete,  $8.28  per  cubic  yard;  earth  excavation,  50  cents  per  cubic  yard;  rock 
excavation,  $1.98  and  $2.33  per  cubic  yard;  iron  and  steel,  7  cents  per  pound;  laying 
masonry,  $6  per  cubic  yard;  riprap,  $2  per  cubic  yard;  stone  backing,  $10  per  cubic 
vard;  stone  coping,  $24  per  cubic  yard;  face  stone,  $16  per  cubic  yard;  special  stone, 
$24  per  cubic  yard;  timber,  $50  per  1,000  feet  B.  M.;  test  holes,  60  cents  per  linear 
foot;  additional  cofferdam  required  for  a  portion  of  the  rock-fill  dam  under  supple- 
mental contract,  $2.50  per  linear  foot. 


modification  op  project  for  improvement  of  colbert  shoals 
canal,  tennessee  river. 

letter  of  capt.  w.  j.  barden,  corps  of  engineers. 

Engineer  Office,  U.  S.  Army, 

Chxittanooga^  Tenn.^  May  ^6^  190^. 
General:  (1)  I  have  the  honor  to  submit  the  following  memoran- 
dum of  certain  proposed  changes  in  the  present  plan  for  the  Colbert 
Shoals  Canal  below  the  point  to  which  the  work  will  be  carried  by  the 
present  contract. 

(2)  The  subjects  covered  have  been  under  consideration  for  a  con- 
siderable time,  but  their  presentation  to  the  Department  was  delayed 
for  the  purpose  of  allowing  further  study  and  more  detailed  estimates. 

A  The  earn  of  $3,191,726.60  was  expended  from  these  appropriations  for  the  Mnsde 
Shoals  improvement 
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Believing  that  the  matter  is  of  sufficient  importance  to  require  that  it 
be  brought  to  the  attention  of  the  Chief  of  Engineers.  1  present  it 
now,  in  view  of  my  impending  change  of  station,  ana  respectfully 
suggest  that  it  be  referred  to  my  successor  for  his  consideration  and 
recommendation. 

(3)  As  there  are  at  present  no  funds  available  for  the  work  referred 
to,  an  immediate  decision  in  the  matter  is  not  essential,  except  that,  if 
additional  lands  are  to  be  purchased,  it  will  be  well  to  begin  tne  negoti- 
ations therefor  at  as  early  a  date  as  practicable. 

ELIMINATION  OF  GUARD  LOCK,  AND  RAISING  WEIRS  FROM  ELEVATION 
34  TO  41  AND  LIFT  LOCK  WALLS  AND  GATES  FROM  ELEVATION  37.5 
TO  42. 

(4)  This  change  was  suggested  by  Mr.  J.  M.  G.  Watt,  United  States 
assistant  engineer,  in  a  memorandum  from  which  the  following  is 
quoted: 

(1)  On  SeDtember  11, 1902,  the  then  approved  project  for  the  Colbert  8hoalB  Canal 
contemplated  a  canal  trunk  7.8  miles  lon^,  having  at  its  lower  end  a  lift  lock  and  at 
its  npper  end  a  guard  lock.  The  crest  of  the  river  embankment  was  to  slope  from 
the  top  of  the  lock  wall  of  the  upper  lock  almost  regularly  to  that  of  the  lock  wall 
of  the  lower  lock;  near  the  lower  end  of  this  embankment  was  to  be  a  waste  weir, 
and  at  intervals  along  the  embankment  were  to  be  filling  weirs.  The  crest  of  the 
waste  weir  was  to  be  at  elevation  33.5,  and  the  crest  of  the  downstream  filling  weir 
was  to  be  about  elevation  36;  the  succeeding  ones  being  increasingly  higher  until  the 
upstream  one  was  reached,  and  this  was  to  oe  about  elevation  47. 

(2)  This  project  had  been  approved  by  the  Chief  of  Engineers,  October  5,  1901, 
but  subsequently  to  that  date  Major  Knight,  in  order  to  avoid  scour  of  the  canal 
trunk  due  to  velocity  of  rain-water  discharge,  contemplated  putting  in  a  wasteweir 
at  each  of  the  larger  branches,  with  three  or  four  others.  Their  crests  were  to  be  at 
elevation  34,  and  they  would  act  both  as  wasteweirs  for  storm-water  drainage  and  as 
filling  weirs  for  gradually  raising  the  canal  level  as  the  river  rose.  This  proposed 
alteration  was  never  made  the  subject  of  correspondence  with  the  Chief  of  Engineers, 
consequently  the  approved  project  was  the  one  above  given. 

(3)  On  ^ptember  11,  1902,  I  suggested  to  Major  Knight  that  the  guard  lock  be 
omitted,  a  proposition  which  he  took  up  and  submitted  to  the  Chief  of  Engineers  on 
September  17,  1902.  In  this  plan  there  were  to  be  weirs— combined  waste  and  fill- 
ing— with  crests  at  elevation  34,  one  about  a  mile  long  at  the  bluff  and  one  at  each 
of  the  five  larger  branches  below  it. 

(4)  This  plan  was  made  the  subject  of  consideration  by  a  board  of  officers  of  the 
Corps  of  Engineers,  who  reported  under  date  of  October  23,  1902,  that  "the  guard 
lock  should  not  be  eliminated  from  the  canal."  Their  reasons  given  were  that  the 
elevation  of  the  proposed  weir  1  mile  long  was  the  same  as  the  low- water  surface  of 
the  canal  (this  weir  was  the  upstream  one  and  was  from  about  Be  vis  Branch  to 
Shades  Branch — the  lower  ones  were  not  mentioned),  and  that  'Hhere  would  exist 
in  the  canal  a  current  as  soon  as  the  river  commences  to  rise  above  low  water; "  and 
that  at  the  7-foot  stage — when,  however,  open-river  navigation  would  be  preferred — 
between  the  head  of  the  canal  and  the  lower  end  of  this  weir  "  there  would  probably 
exist  a  fall  in  the  water  surface  of  as  much  as,  if  not  more  than,  2  feet  per  mile.  This 
would  give  rise  to  currents  in  the  upper  end  of  the  canal  that  would  make  navigation 
difficult,  and  the  draw  of  the  water  to  and  over  the  long  weir  in  question  would 
make  such  navigation  dangerous.'' 

(5)  There  was  no  proposal  on  my  part  to  place  the  weirs  at  a  greater  elevation  than 
34,  nor  do  I  think  that  Maior  Knignt  had  that  idea,  and  as  there  was  no  hint  of  it 
in  the  proposed  plan  I  doubt  if  it  occurred  to  the  Board  of  Engineers  to  consider  it. 
After  the  Board  submitted  their  report  and  a  copy  was  receiv^  here,  it  occurred  to 
me  that  it  would  still  be  practicable  to  eliminate  the  guard  lock  by  raising  the  weirs 
to  elevation  41,  and  also  raising  the  walls  and  gates  of  the  lift  lock  4  feet  (to  eleva- 
tion 41.6) .  Then  for  any  stage  of  the  river  up  to  a  7-foot  stage  (elevation  41  at  head  of 
shoals),  when  open-river  navigi^ion  would  be  resumed,  there  would  be  no  current 
from  the  river  in  the  canal,  thus  overcoming  the  objections  raised  by  the  Board. 
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(6)  I  have  the  honor  to  sabmit  some  remarks  and  figures  with  a  view  of  showing 
that  the  guard  lock  may  yet  be  eliminated,  together  with  the  cost  of  such  parts  of 
the  work  as  will  differ  from  the  cost  of  the  same  under  the  present  approved  projecl 
It  is  assumed  that  the  upstream  section  of  tho  canal,  now  under  construction  and 
extending  to  Shades  Branch,  will  remain  as  now  designed— that  is,  with  the  top  of 
its  wall  at  elevation  42  from  head  of  shoals  to  about  Be\\s  Branch,  and  at  elevation 
41  from  Bevis  Branch  to  Shades  Branch;  that  in  the  lower  section  the  embankment, 
where  in  fill,  will  be  at  least  at  elevation  43,  with  weirs  at  elevation  41  at  each  of 
the  following  branches:  Boone,  Ross,  Hayes,  Bledsoe,  and  Chickasaw,  and  that  the 
lock  walls  and  gates  of  the  lift  lock  will  be  at  elevation  42. 

(7)  Up  to  a  7-foot  stage,  elevation  41  at  head  of  shoals,  the  canal  will  be  a  pond. 
At  elevation  42  the  water  from  the  head  to  Bevis  Branch  will  be  flush  with  the  wall; 
at  Bevis  Branch  and  below  it  will  pour  over  the  wall  in  a  sheet  of  gradually  dimin- 
ishing depth,  the  river  at  this  stage  being  probably  1  foot  below  the  top  of  the  wall  at 
Bevis  Branch.  At  elevation  43  (9-foot  stage)  the  wall  will  be  submei>^  by  the  river 
from  the  head  to  a  point  about  halfway  toward  Bevis  Branch,  where  the  river  will 
be  at  elevation  32.  The  canal  above  this  point  will  then  be  part  of  the  open  river; 
below  this  point  it  will  be  in  the  same  condition  as  in  the  7-toot  stage,  the  river  at 
Bevis  Branch  being  i)robably  just  about  flush  with  the  wall  and  at  Shades  Branch 
about  1.4  feet  below  it 

(8)  At  elevation  45.6  (11.6-foot  stage)  the  whole  wall  will  be  submerged  by  the 
river,  being  covered  1.5  feet  at  Shades  Branch;  at  elevation  44.5  (10.5-foot  stage),  the 
river  will  cover  the  whole  wall  and  probably  be  just  flush  with  the  top  at  Shades 
Branch,  i.  e.,  elevation  41 ;  so  that,  as  far  as  the  lower  section  of  the  canal  is  concerned, 
from  Shades  Branch  to  the  lift  lock,  up  to  a  10.5-foot  stage,  the  water  will  be  no 
higher  than  elevation  41. 

(9)  At  the  11.6-foot  stage  the  water  at  the  head  of  the  lower  section  of  the  canal 
(Shades  Branch)  is  at  elevation  42.5;  that  is  to  say,  it  is  18  inches  higher  than  the 
tops  of  the  weirs.  It  is  probable  that  all  this  volume  of  water — the  sectional  area  of 
which  between  elevations  42.5  and  41  is,  in  the  canal  proper,  253.5  square  feet — 
would  pass  over  the  first  two  weirs,  neither  beingsubmerged  by  the  outside  river. 

(10)  At  the  13.1 -foot  stage  the  river  at  Shades  Branch  would  be  at  elevation  44.5, 
and  would  be  above  all  the  weirs  except  the  last  one  (Chickasaw).  It  is  probable 
that  the  canal  would  have  the  same  slope  as  the  river,  as  far,  at  least,  as  Bledsoe  Branch 
weir.  In  fact,  the  weirs  would,  I  think,  make  it  practically  a  part  of  the  open  river. 
The  water  in  the  river  at  Haves' s  would  be  elevation  42.2,  and  in  the  canal  the  same; 
at  Bledsoe  Branch  it  would  be  elevation  41.3  in  the  river  and  probably  the  same  in 
the  canal,  that  is,  0.3  foot  deep  on  this  weir.  From  this  point  to  the  lock  it  would 
be  about  the  same  elevation,  and  would  discharge  over  Chickasaw  Branch  weir. 

(11)  The  following  table,  compiled  from  profile  of  Mr.  Winn,  accotppcmying  his 
letter  of  July  15,  1901,  shows  the  elevations  of  the  river  at  different  points  lor  sev- 
eral stages: 


Stage  upper  gauge feet. 


Head  of  shoals 41. 0 

Bevis  Branch 38.8 

Shades  Branch i  37.5 

Boone  Branch 1  38.6 

Rofe  Branch 32.7 

Hayes  Branch ! '  32. 0 

Bledsoe  Branch 80.6 

Chickasaw  Branch 29.6 

Lift  lock 29.0 


7.0      9.5     11.6     18.1       14.6 


Elevation. 


43.5  1  45.6 

47.1 

41.4  1  43.8 

45.6 

89.6  I  42.5 

44.5 

37.5     40.7 

43.0 

37.2  1  40.8 

42.7 

86.6  1  89.8 

42.2 

35.0     38.5 

41.8 

34.0  1  37.8 

40.4 

33.5     37.5 

40.0  , 

48.6 
47.4 
46.5 
45.4 
45.0 
44.6 
43.5 
42. « 
42.6 


(12)  To  raise  the  walls  and  gates  of  the  lift  lock  4  feet  (or  preferably  4.5  feet,  in 
oraer  to  use  stone  already  on  hand )  would  not  increase  the  maximum  lift.  The  table 
below  gives  the  elevations  of  the  water  in  the  canal  for  the  present  and  for  the  sug- 
gested plan,  and  the  elevations  of  the  river  for  the  same  sta^,  compiled  from  hydro- 
graphs.  It  will  be  seen  that  the  maximum  lift,  26  feet,  ib  not  increased,  but  that 
the  maximum  head  on  the  upper  gate  is  increased  from  8  to  13  feet. 
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Stage,  upper  gauge f eet . 


•,W} 


8.0 


5.0 


7.0  I    9.6  I  11.6 


13.8 


1 

Elevation. 

Head  of  Bhoals 

1  84.0 

87.0 
84.0 
87.0 
16.0 

39.0 
34.0 
89.0 
23.0 

41.0 

48.6 

46.6 
37.6 
41.0 
87.5 

47.8 

Canal,  lower  end,  present  plan 

Canal,  lower  end,  proposed  plan 

River  at  lift  lock 

84.0 

!  34.0 

8.0 

84.0 
41.0 
29.0 

84.0 
41.0 
83.5 

41.6 
41.6 
41.6 

Feet. 


Head  on  upper  gate,  present  plan ,    8.0 

Head  on  upper  gate,  proposed  plan 7 8.0 

Head  on  lower  gate,  present  plan 26.0 

Head  on  lower  gate,  proposed  plan 26.0 


8.0 
11.0 
18.0 
21.0 


8.0 
13.0 
11.0 
16.0 


6.0 
12.0 

6.0 
12.0 


.0 
7.6 

.6 
7.6 


.0 
8.6 

.0 
8.5 


.0 
.0 
.0 
.0 


NoTB.— Elevation  of  lower  miter  sill  is  1.25  and  of  upper  sill  26.25;  they  are  assumed  as  1  and  26, 
respectivelv,  in  the  above  table.  Elevation  of  lock  walls  and  of  gates  In  present  plan  is  87.5;  in 
proposed  plan,  42.  | 

(13)  Since  the  branches  are  to  digcbar^  into  the  canal  in  both  the  present  and 
proposed  plans,  it  is  evident  that  such  portions  of  their  banks  on  south  side  of  canal 
as  he  below  the  canal  elevation  will  be  submerged.  This  elevation  is  34  for  the 
present  plan  and  41  for  the  proposed.  The  land  below  34  is  valueless  for  agriculture; 
that  above  about  37  is  valuable,  and,  beinff  submerged,  it  is  pretty  certain  that  claims 
for  dam^es  would  be  made,  and  it  would  be  cheaper  to  purchase  the  land  before- 
hand. The  area  of  the  land  flooded  between  the  south  line  of  the  United  States 
land  and  the  hills,  at  elevation  34  and  elevation  41,  is  as  follows: 


. 

Elevation 
84. 

Elevation 
41. 

Above  Boones  Branch 

Acres. 
0.00 
.07 
.09 
.00 
.06 
.90 

Acres. 
0.00 

Boones  Branch 

8.29 

Ross  Branch 

4.64 

Hayes  Branch 

.00 

Bledsoes  Branch 

2.23 

ChicktMmw  Branch , 

3.47 

Total .'. 

1.14 

13.63 

Excess,  12.21  acres. 

(14)  No  land  on  the  north  side  of  the  United  States  land,  between  the  canal  and 
the  river,  has  been  taken  into  account  since  the  side  walls  or  banks  of  the  weirs  will 
confine  the  dischar^  and  not  permit  it  to  overflow  the  adjacent  arable  lands. 

(15)  The  five  weirs  at  the  outlets  of  the  branches  being,  under  the  proposed  plan, 
at  a  neight  7  feet  greater  than  under  the  present  plan,  would  necessitate  longer 
slopes,  which  means  a  greater  amount  of  paving. 

ri6)  The  proposed  plan  will  cut  out  from  the  present  plan  the  cost  of  the  suard 
lock  complete,  with  its  lock  keepers'  dwellings  and  other  buildings,  and  will  also 
lessen  the  cost  of  salaries  and  maintenance,  in  that  lock  keepers  will  be  required  at 
the  Riverton  lock  onlv.  It  will  add  to  the  present  plan  the  cost  of  the  extra  masonrv 
and  height  of  gates  for  lift  lock,  extra  paving  for  weirs,  and  extra  land  on  south 
bank.    This  is  siven  below: 

Cost  of  guard  lock,  as  estimated  in  mv  report  of  January  12,  1903,  $134,000. 
Deduct  for  1,200  feet  of  lower  approach  wall,  wnich  is  included  in  above  and  will  be 
necessary  in  either  plan,  and  for  excavating  for  it,  $49,000,  and  add  for  gates  and 
machinei7  $25,000;  this  leaves  as  net  cost  of  lock  $110,000.  Cost  of  buildings,  say 
$5,000.    Total,  $115,000. 

(17)  It  is  desired  to  use  the  stone  now  on  hand  at  Keller  Quarry.  The  area  of 
the  top  of  the  lift  lock,  both  walls/  is  11,660  square  feet;  the  thickness  of  the  coping 
is  2  feet,  consequently,  there  will  be  reouired  23,320  cubic  feet  of  coping,  or  863  cubic 
yards,  for  the  lock  walls  as  far  as  the  lower  end  of  the  lock  proper.  It  would  be 
advisable  to  raise  the  lower  approach  walls  2  feet  for  a  distance  of,  say,  100  feet;  this 
would  all  be  coding  and  would  amount  to  73  cubic  yards,  making  the  total  coping 
required  937  cubic  yards.  The  amount  of  face  stone,  2^  feet  thick,  will  be  about  1,200 
linear  feet,  or  about  450  cubic  yards;  the  amount  of  backing  of  the  same  thickness 
will  be  about  630  cubic  yards,  a  total  for  the  three  classes  of  masonry  of  2,017  cubic 
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yards.  There  are  on  hand  201  cable  yards  of  coping,  386  cabic  yards  of  Uux  stone, 
and  plenty  of  backing.  This  leaves  to  be  sapplied  736  cubic  yaitls  of  coping;  and  ^ 
cnbic  yajds  of  face  stone.  To  transport  from  Keller  Quarry  and  lav  in  tne  wall  will 
cost  $7.50  per  cubic  yard;  to  cut  coping  from  stone  already  quarrie(f  will  cost  $16  per 
cubic  yard,  and  to  cut  face  stone,  $8. 

Cost  of  cutting  736  cubic  yards  of  coping,  at  $16 $11,  i.K 

Cost  of  cutting  65  cubic  yards  of  face  stone,  at  $8 5a> 

Cost  of  transporting  and  laying  2,017  cubic  yards  of  masonry,  at  $7.50 15, 127 

Cost  of  4J  feet  extra  height  of  gates,  say 5,  rrt- 

Cost  of  extra  land,  12.21  acres,  say 1,  7(»j 

Cost  of  extra  paving  on  weirs,  1,600  cubic  yards,  at  $2.50 3,  TAi 

Total 37,823 

Proposed  plan,  decreased  cost 1 15,  OQO 

Proposed  plan  increased  cost 37, 800 

Net  decrease  (saving  in  first  cost) 77,200 

(5)  I  see  no  serious  objection  to  the  changes  above  suggeisted. 
Witn  the  modifications  now  proposed  there  will  be  no  currents  in  the 
canal^  except  due  to  storm-water  drainage,  up  to  the  7- foot  stage  in 
the  nver  (elevation  41),  and  above  this  stage  navigation  under  the 
present  plan  is  to  be  in  the  open  river. 

(6)  The  only  expressed  objection  of  the  Board  of  Engineers  to  the 
elimination  of  the  guard  lock  was  that — 

There  would  exist  in  the  canal  a  current  as  soon  as  the  river  oommencee  to  rise 
above  low  water — 

this  current,  and  especiatl^  the  draw  over  the  long  weir,  being  con- 
sidered dangerous  to  navigation.  That  this  was  the  only  objection 
seems  further  emphasized  by  the  following  sentence  of  the  report: 

A  guard  lock  would  prevent  any  flow  in  the  canal  until  the  river  should  rise  to  a 
stage  that  would  permit  outside  navigation. 

The  proposed  plan  overcomes  these  objections. . 

(7)  1  do  not  consider  that  the  currents  due  to  storm  water  drainage 
would  be  serious  obstacles  to  navigation  or  would  cause  dangerous 
scour  in  the  canal  trunk.  The  question  of  the  velocity  due  to  storm- 
water  drainage  was  discussed  at  length  in  Mr.  Winn's  report  of  July 
15,  1901,  to  Major  Knight,  forwarded  with  Major  Knight's  report  of 
September  5,  1901.  In  the  present  scheme,  at  all  stt^es  less  than  7 
feet  (elevation  41),  the  discharge  will  be  upstream,  unless  sufficient  in 
amount  to  raise  the  water  surface  in  the  canal  above  41,  when  it  woald 
flow  over  the  weirs.  At  the  7-foot  stage  and  above,  the  discharge  of 
course  will  be  directly  across  the  weirs. 

(8)  Assuming  that  the  stability  of  the  lock  walls  when  raised  4^ 
feet  will  be  sufficient  under  all  circumstances,  the  desirability  of  the 
proposed  changes  will,  in  my  opinion,  be  measured  solely  by  the 
amount  of  the  saving  to  be  effected.  Should  more  careful  studies 
show  that  this  saving  will  be  as  large  as  that  above  estimated,  $77,200, 
I  think  the  change  snould  be  made,  especially  having  in  view  the  addi- 
tional annual  saving  due  to  cost  of  maintenance  of  the  guard  lock. 

«  *  «  «      .  «  *  • 

Very  respectfully,  etc., 

W.  J.  Barden, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U»  S,  A. 
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letter  of  maj.  h.  c.  newcomer,  corps  of  engineers. 

Engineer  Office,  U.  S.  Army, 

Chattanooga^  Tenn.^  October  ^^,  190^. 
General;  ^1)  Referring  to  Captain  Barden's  letter  of  May  26, 1904, 
in  which  he  suggests  certain  changes  in  the  approved  project  for  the 
Colbei-t  Shoals  Canal,  I  have  the  honor  to  submit  the  following 
rei)ort  on  the  proi)osed  elimination  of  the  guard  lock  and  raising  the 
Weil's  from  elevation  34  to  41  and  the  lift-lock  walls  and  gates  from 
elevation  37.5  to  42. 

g)  The  historj^  of  the  project  for  this  work  is  briefly  as  follows: 
n  November  28,  1890,  the  Secretary  of  War  approved  the  project 
submitted  by  a  board  of  engineers,  providing  for  a  lateral  canal  on 
south  bank  of  river,  150  feet  wide,  7  feet  deep,  and  about  7.8  miles 
long,  having  at  its  lower  end  a  combined  lock  with  total  maximum 
lift  of  25  feet,  and  at  its  head  a  guard  lock,  the  trunk  of  the  canal 
being  separated  from  the  river  by  an  embankment  resting  mainly  on 
the  river  bank,  but  partly  in  the  river,  and  of  sufficient  height  to 
exclude  all  flood  water  from  the  canal,  which  was  to  be  available  for 
use  at  all  stages  of  the  river.  In  1891  two  locks,  having  lifts  of  12 
and  13  feet,  respectiveljr,  and  separated  by  a  pool  1  mile  long,  were 
substituted  for  tne  combined  lift  lock.  In  1892  a  single  lock  with  lift 
of  25  feet  was  substituted  for  these  two  locks,  and  the  masonrv  of  this 
look  and  its  approaches  has  been  built,  but  the  maximum  Hit  at  low 
water  is  found  to  be  about  26  feet. 

In  1897  there  was  a  local  flood  that  surpassed  the  highest  former 
stage  by  about  2.5  feet,  indicating  the  necessity  of  increasing  the 
height  of  the  guard  lock  and  of  the  canal  embankment.  The  result- 
ing increase  in  estimated  cost  of  the  work  led  to  several  studies  of 
modifications  having  for  their  object  a  reduction  of  cost  without 
material  decrease  of  utility. 

In  1901  the  project  was  modified  by  reducing  the  height  of  the 
guard  lock  and  of  the  canal  embankment,  with  a  view  of  using  the 
canal  only  during  the  lower  stages  of  the  river  until  there  should  be  a 
depth  of  at  least  7  feet  in  the  open  channel,  which  would  then  provide 
easy  navigation. 

Finally,  on  February  17,  1903,  the  Secretary  of  War  approved  fur- 
ther changes,  of  which  the  chief  ones  were  to  move  the  guard  lock 
from  its  proposed  position  at  the  head  of  the  canal  to  a  point  about 
12,000  feet  downstream,  and  to  build  the  canal  trunk  above  the  guard 
lock  in  the  river  bed,  skirting  the  bank,  and  separated  from  the  river 
by  a  concrete  wall. 

A  contract  with  the  Sheridan-Kirk  Contract  Company  is  now  in 
progress  for  the  excavation  of  this  upper  portion  of  the  canal  trunk 
and  the  construction  of  the  river  wall,  with  the  provision  that  a  rock- 
fill  dam  made  of  the  excavated  material,  with  a  light  toe  wall  of  con- 
crete, shall  take  the  place  of  the  upper  end  of  the  river  wall  for  a 
distance  of  about  5,500  feet. 

(3)  The  existing  project,  resulting  from  the  various  changes,  pro- 
vides for  a  lateral  canal  about  8  miles  long,  7  feet  deep  (6  feet  on 
lower  miter  sill),  generally  108  feet  wide  on  bottom  (136  feet  wide  at 
low-water  surface,  elevation  33.5),  with  a  lift  lock  80  by  350  feet  at 
lower  end  of  canal,  having  a  maximum  lift  at  low  water  of  26  feet, 
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with  tops  of  lock  walls  and  gates  at  elevation  37.5^  with  a  ^ard  lock 
80  by  350  feet,  about  2.3  miles  below  the  head  of  the  canal,  with  tops 
of  lock  walls  and  gates  at  elevation  43,  the  canal  above  the  guard 
lock  being  excavated  in  the  river  bed  (about  180  feet  wide  at  bottom 
and  200  feet  wide  at  elevation  33.5)  and  separated  from  the  river  by 
a  rock-fill  dam  and  concrete  wall  with  top  at  elevation  42  at  upper 
end  and  elevation  41  for  about  5,533  feet  above  the  lock,  the  canal 
between  the  two  locks  to  be  excavated  mainly  in  the  river  bank,  with 
top  of  embankment  on  river  side  at  or  above  the  stage  of  11,6  feet 
(at  which  the  lojver  lock  is  drowned  out),  except  at  the  five  waste 
weirs,  which  have  their  crests  at  elevation  34  and  are  located  opposite 
the  principal  waterways  discharging  into  the  canal,  the  most  of  the 
excavated  material  to  be  placed  m  an  embankment  on  the  land  side  of 
the  canal. 

(4)  Captain  Barden  now  proposes  to  eliminate  the  guard  lock  and 
raise  the  walls  and  gates  or  lift  lock  4.5  feet,  to  elevation  42,  and  to 
build  the  waste  weirs  to  elevation  41,  shifting  the  canal  trunk  toward 
the  land  side  of  the  canal  right  of  way  and  wasting  the  excavated 
material  on  the  river  side,  where  land  is  now  being  purchased,  so  as  to 
permit  the  most  economical  disposition  of  such  material.  The  accom- 
panying blueprint  gives  two  profiles  of  the  canal,  one  according  to  the 
approved  project  and  one  according  to  the  proposed  project 

(5)  A  discussion  of  the  proposed  changes  is  given  quite  fully  in  the 
report  of  Assistant  Engineer  J.  M.  G.  Wat^as  quoted  in  Captain 
Barden's  letter  (see  accompanying  extract  relating  to  tnese  changes),  and 
has  been  carefully  considered  by  me.  It  is  estimated  that  the  changes 
would  save  about  $77,000  in  original  construction  of  the  canal  and 
would  materially  reduce  the  annual  cost  of  operation  and  maintenance 
on  account  of  omitting  one  lock  with  its  attendants.  The  changes  are 
therefore  advisable  if  they  can  be  made  without  impairing  the  effi- 
ciency of  the  canal. 

(6)  The  critical  considerations  as  to  the  practicability  of  the  changes, 
and  the  resulting  efficiency  of  the  work  appear  to  be  the  following: 

(a)  The  stability  of  the  lift  lock  structure  with  the  added  height  of 
4.5  feet. 

(b)  The  effects  of  the  storm  drainage  from  the  waterways  that  dis- 
charge into  the  canal. 

(c)  The  effect  of  omitting  the  guard  lock  upon  the  control  of  drift 
and  flood  deposits  in  the  canal. 

(7)  The  stability  of  the  lift  lock  with  increased  height  has  been 
investigated,  witli  satisfactory  results.  The  present  lock  walls  are 
unu^ally  massive,  having  a  thickness  at  base  of  21.5  feet  for  a  height 
of  33.5  feet.  < After  raising  the  walls  4.5  feet  the  base  would  be  about 
56  per  cent  of  the  height,  and  the  factor  of  safety  against  overturning 
is  estimated  to  be  4.22,  including  the  moment  of  the  vertical  load  of 
earth  on  the  bank  of  the  wall,  or  1.64  disregarding  this  load.  The 
gates  and  maneuvering  appliances  have  not  yet  been  designed  and  can 
be  readily  adapted  to  the  increased  height. 

(8)  The  storm  drainage  is  provided  for  below  the  guard  lock  in  the 
existing  project  by  five  waste  weirs  at  elevation  34,  placed  opposite 
the  principal  waterways.  Above  the  guard  lock  the  discharge  will  be 
upstream  in  the  canal  at  stages  under  7  feet.  Under  the  proposed 
change  the  entire  discharge  would  be  upstream  as  long  as  water  level  in 
canalis  below  elevation  41.    This  storm  drainage  is  discussed  at  length 
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in  Exhibit  E  accompanying  Major  Kingman's  reoort  of  August  2, 1899, 
and  again  in  Mr.  Winn's  report  accompanying  Major  Knight's  report 
of  September  6,  1901.  The  entire  dramage  area  includes  about  9,463 
acres,  with  average  fall  or  slope  of  about  20  feet  in  1 ,000  feet.  Using 
the  Burkli-Ziegler  formula  for  run-off,  Q=  CHAiSi^  with  value  of  0.5 
for  (7  and  jB=3,  a  maximum  discharge  of  about  3,050  cubic  feet  per 
second  was  estimated.  But  this  value  of  C  is  plainly  excessive,  as  it  is 
usually  assumed  to  be  0.25  for  purely  rural  distncts,  and  with  this 
correction  the  discharge  becomes  about  1,525  cubic  feet  per  second, 
giving  an  average  velocity  of  less  than  2  feet  per  second  in  the  mini- 
mum water  section  of  854  square  feet.  No  evil  results  of  any  moment 
are  anticipated  from  this  source,  the  side  slopes  of  1  on  2  being  paved 
from  the  Dottom  up. 

(9)  The  question  of  drift  and  flood  deposits  remains  to  be  considered. 
The  presence  of  a  guard  lock  would  doubtless  tend  to  lessen  any 
trouble  from  these  sources,  but  in  order  to  have  any  practical  eflS- 
ciency  for  this  purpose  it  should  be  placed  at  the  head  of  the  canal 
instead  of  about  2.3  miles  below,  as  it  is  in  the  present  project.  Little 
trouble  is  anticipated  from  drift  in  any  case,  since  the  cnannel  opposite 
the  head  of  the  canal  is  near  the  right  bank.  On  the  other  hand,  the 
flood  waters  of  the  river  will  have  tree  access  to  the  canal,  under  the 
present  project,  for  more  than  one-fouith  of  its  length  at  all  stages — 
and  this  at  the  upper  end,  where  the  principal  deposits  are  to  be 
expected — and  will  enter  the  reach  between  the  two  locks  at  all  stages 
above  that  of  7  feet  at  the  head  of  the  canal,  where  the  highest  stage 
has  been  30.2  feet.  My  conclusion,  therefore,  under  this  bead  is  that 
with  either  plan  there  may  be  some  trouble  from  drift,  and  that  there 
will  certainl}^  be  flood  deposits  requiring  periodical  removal;  but  that 
the  omission  of  the  guard  lock  will  have  no  marked  effect  on  either 
source  of  trouble. 

(10)  It  is  therefore  recommended  that  the  existing  project  be  modi- 
fied, as  proposed,  by  eliminating  the  guard  lock  and  raising  the  weirs 
from  EL  34  to  41  and  the  lift-lock  walls  and  gates  from  El.  37.5  to  42. 

Veiy  respectfully,  your  obedient  servant, 

H.  C.  Newcomer, 
Major,  Corpa  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A, 
(Through  tne  Division  Engineer.) 

[First  indorsement.] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Cincinnati,  Ohio,  October  ^8,  190i, 

(1)  Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

(2)  After  careful  consideration  of  the  within  report  in  connection 
with  previous  ones  relating  to  this  improvement,  I  concur  in  Major 
Newcomer^s  recommendation  that  the  existing  project  be  modified  as 
indicated  in  paragraph  10  within. 

G.  J.  Lydecker, 
CoL,  Corps  of  Engineers,  U.  S.  Anny, 

Dtmsion  Engineer,  Central  Division, 
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WRAPPER. 

[First  imloraement.] 

War  Department, 
Office  of  the  Chief  of  Exgineer&, 

Washington,  March  21,  1905. 
Respectfully  referred  to  Lieut.  Col.  W.  H.  Bixby,  Corps  of  Engi- 
neers, for  consideration  and  report  by  the  Board  constituted  by  Spe- 
cial Orders,  No.  11,  current  series,  from  the  Office  of  the  Chief*  of 
Engineers. 
To  be  returned. 
By  command  of  Brig.  Gen.  Mackenzie: 

H.  F.  Hodges, 
Major,  Corps  of  Engineers, 

[Second  indoreement.] 

Florence,  Ala.,  Aj>ril28,  1905. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  report,  as  called  for  by  first  indorsement, 

Wm.  H.  Bixby, 
Lieiii,  Col. ,  Corps  of  Engineers. 

■     [Sixth  indorsement.] 

War  Department, 
Office  of  the  Chief  op  Engineers, 

Washington,  June  10^  1905. 
Q)  Respectfully  submitted  to  the  Secretar}'^  of  War. 

(2)  The  present  project  for  the  improvement  of  the  Tennessee  River 
includes  the  construction  of  a  lateral  canal  to  overcome  the  Colbert 
and  Bee  Tree  shoals,  which  lie  between  Florence  and  Riverton,  Ala. 
The  plan  for  it  was  devised  originally  by  a  Board  of  Engineer  officers 
in  1890,  and  provides  for  a  canal  about  8  miles  long,  having  at  its  lower 
end  a  lift  Iock  and  at  its  upper  end  a  guard  lock.  This  plan  received 
the  approval  of  the  Assistant  Secretary  of  War  under  date  of  Novem- 
ber 28,  1890.  'Under  date  of  February  3,  1903,  the  Secretary  of  War 
authorized  a  modification  of  this  plan,  moving  the  guard  lock  from  its 
proposed  position  at  the  head  of  the  canal  to  a  point  about  13,000  feet 
fartner  down,  and  shifting  the  canal  trunk,  from  the  new  position  of 
the  guard  lock  to  the  heaa,  to  a  position  in  the  bed  of  the  river,  sep- 
arated from  the  river  itself  by  a  wall. 

(3)  In  1904  the  district  officer,  Capt.  W.  J.  Barden,  Corps  of  Engi- 
neers, submitted  a  memorandum  recommending  certain  alterations  in 
the  adopted  plan  for  the  canal.  His  successor,  Ma j.  H.  C.  Newcomer, 
Corps  of  Engineers,  proposed  later  on  substantially  the  same  changes. 
A  Board  of  officers  of  tne  Corps  of  Engineers,  consisting  of  Lieut. 
Col.  W.  H.  Bixbvj  Maj.  Geo.  A.  Zinn,  and  Capt.  Harry  Burgess,  was 
appointed  from  tnis  Office  to  investigate  these* proposed  changes  and 
report  thereon,  and  it  has  submitted  tne  accompanymg  report. 

(4)  The  changes  proposed  are  to  eliminate  the  guard  lock  altogether, 
to  raise  the  walls  and  gates  of  the  lift  lock,  to  raise  the  weir  crests, 
to  shift  the  canal  trunk  toward  the  land  side  of  the  canal  right  of  way, 
and  to  raise  the  river  embankment.     The  elevations  selected  for  all  the 
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parts  are  such  that  the  bank,  weirs,  and  lift  lock  will  remain  sub- 
merged, and  the  canal  and  lock  will  remain  in  operation  until  the  river 
has  reached  at  least  a  7-foot  sta^e,  at  which  time  the  canal  can  be 
closed  and  boats  can  safely  navigate  the  open  river  from  the  head 
to  the  foot  of  the  shoals.  The  proposed  modification  will  effect  a  total 
saving  of  about  $150,000.  The  arguments  for  and  against  the  changes 
now  proposed  are  given  at  length  in  the  Board's  re^rt.  The  Board 
concurs  with  the  district  officers  mentioned  above  m  recommending 
the  adoption  of  these  changes. 

(5)  The  law  under  which  the  work  is  now  proceeding  provides  sim- 
ply for  a  lateral  canal  around  the  Colbert  and  Bee  Tree  shoals,  and 
does  not  bind  the  War  Department  to  any  specific  plan  for  the  work. 
It  is  therefore,  I  think,  within  the  province  of  the  Secretary  of  War 
to  authorize  such  changes  in  the  project  as  he  mav  deem  advisable. 

(6)  I  recommend  that  the  modification  proposed  by  Captain  Barden 
and  Major  Newcomer,  and  recommended  by  the  Board  m  its  accom- 
panying report,  be  authorized. 

A.  Mackenzie, 
Brig,  Oen.^  Chief  of  Engineers^  U.  S,  Army. 

[Seventh  Indoraement.] 

War  Department,  Jwie  12^  1906. 
Approved  as  recommended  by  the  Chief  of  Engineers  in  the  pre- 
ceding indorsement. 

Robert  Shaw  Oliver, 
Acting  Secretary  of  War. 


REPORT  OF  BOARD  OP  ENGINEERS. 


Florence,  Ala.^  April  28^  1906. 
General:  (1)  The  Board  of  Oflicers  of  the  Corps  of  Engineers  con- 
stituted' by  Special  Orders,  No.  11,  War  Department,  Office  of  the 
Chief  of  Engineers,  Washington,  March  20,  1905,  "to  consider  and 
report  upon  proposed  modification  of  the  project  for  improving  Ten- 
nessee River  at  Colbert  and  Bee  Tree  Shoals,"  has  the  honor  to  submit 
the  following  report: 

(2)  The  Board  assembled,  upon  call  of  the  senior  member,  on  the 
U,  b.  E.  D.  steamer  Colbert^-^t  Chattanooga,  Tenn.,  at  10  a.  m.,  April 
25, 1905,  and  proceeded  by  this  boat  by  river  to  the  site  of  the  pro- 
posed improvement.  During  the  trip  down  the  river,  on  April  25,  26, 
and  27,  an  examination  was  made  of  all  data  from  the  files  of  the  United 
States  En^neer  Office  at  Chattanooga  relating  to  the  subject  under 
consideration,  and  of  the  visible  effects  of  freshets  upon  exposed  banks 
between  high  and  low  water,  as  well  as  of  the  distribution,  extent,  and 
quali^  of  drift  piles;  and  on  April  27  an  examination  was  made  of  the 
site  of  the  proposed  canal.  The  Board  finally  adjourned  on  April  28, 
1905. 

(3)  History  of  projects. — {a)  The  first  plan  for  improving  Tennessee 
River  at  Colbert  and  Bee  Tree  shoals  by  locks  was  that  of  Lieutenant 
Colonel  Barlow  in  1888.  He  proposed  a  fixed  dam  with  lock  at  the 
foot  of  Colbert  shoals,  of  14i  feet  lift,  and  another  dam  and  lock  of  12 
feet  lift  at  the  foot  of  Bee  Tree  shoals. 
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(b)  In  1889,  after  a  further  survey,  Colonel  Barlow  proposed  longi- 
tudinal dams  and  two  lateral  canals  with  locks  for  low-water  naviga- 
tion. This  plan  was  considered  bv  a  Board  of  Engineer  Officers^  whose 
recommendation  (approved  by  the  Secretary  of  War  November  28, 
1890)  was  for  one  lateral  canal,  in  the  south  bank  of  the  river,  150  feet 
wide  at  water  surface,  7  feet  deep,  and  about  7.8  miles  long,  having  a 
combined  lock  of  25  feet  maximum  lift  at  the  lower  end,  and  a  guu-d 
lock  at  the  upper  end.  The  trunk  of  the  canal  was  to  be  separated 
from  the  river  by  an  embankment  (1  foot  above  highest  flood  level)  of 
sufficient  height  to  exclude  all  flood  water  from  the  canal,  making  it 
available  for  use  at  all  stages  of  the  river.  The  locks  were  to  be  80  by 
350  feet,  with  6  feet  depth  on  sills. 

(c)  In  1891  two  locks,  having  lifts  of  12  and  13  feet,  respectively, 
and  separated  by  a  pool  1  mile  long,  were  substituted  for  the  com- 
bined lock  at  the  lower  end  of  the  canal,  still  retaining  the  guard  lock 
at  the  upper  end. 

(d)  In  1892  the  project  was  again  modified  by  the  substitution  of 
one  lock  of  26  feet  lift  for  these  two  lower  locks,  still  retaining  the 
upper  (guard)  lock. 

(e)  In  1897  a  flood  occurred  which  was  2i  feet  higher  than  any  pre- 
viously recorded  and  li  feet  above  the  crest  of  the  embankment  as 
projected.  Maior  Kingman  then  considered  it  necessary  to  raise  the 
crest  of  the  embankment  3  feet  above  the  level  of  this  flood,  but  find- 
ing such  construction  very  expensive  he,  in  1899,  proposed  to  abandon 
the  lateral  canal  and  substitute  two  locks  and  cross  dams  in  the  river. 
This  project  was  considered  by  a  Board  of  Engineer  officers,  which 
reported  in  favor  of  continuing  the  then  existing  (1892)  project.  In 
arranging  the  details  of  this  project  the  crest  of  the  embankment  was 
planned  at  3  feet  above  the  189v  flood  plane.  The  small  streams  or 
branches  emptying  into  the  river  between  the  upper  and  lower  ends 
of  the  canal  were  to  be  provided  for  as  follows:  The  eight  smaller 
branches  were  to  discharge  into  the  canal,  while  the  larger,  five  in 
number,  were  to  be  passed  by  culverts  under  the  bed  of  the  canal. 
The  canal  was  designed  to  be  navigable  at  all  stages  of  the  river^  the 
lift  lock  to  be  in  service  at  all  stages  of  the  river  below  about  12  feet 
at  the  head  of  the  canal,  or  until  the  lift  lock  be  drowned  out,  and  the 
guard  lock  to  be  in  service  as  a  lift  lock  for  all  stages  of  tiie  river 
above  3  feet  at  the  head  of  the  canal. 

(f)  On  account  of  the  large  increase  in  the  estimate  of  cost,  caused 
bv  tne  modifications  made  necessary  bv  the  flood  of  1897,  Major 
Knight,  in  1901,  proposed  to  limit  the  emoankments  and  levees  to  such 
height  as  would  insure  the  canal  being  available  for  use  until  the  river 
attained  a  stage  at  which  open-river  navigation  is  possible.     He  also 

Sroposed  to  eliminate  the  culverts  under  the  canal,  letting  all  the  creeks 
iscnarge  into  the  canal  and  over  a  waste  weir  near  the  lift  lock,  and 
to  provide  filling  weirs  by  which  the  water  in  the  canal  would  gradu- 
ally assume  the  slope  of  the  river  when  the  latter  was  at  stages  exceed- 
ing about  10  feet.  This  modification  was  approved  Octoter  5, 1901. 
Under  this  plan  the  canal  was  to  be  used  only  at  stages  below  about  10 
feet  at  the  head  of  the  shoals  (water  surface  at  elevation  44),  boats 
being  able  to  readily  use  the  open  river  at  all  higher  stages,  and,  if 
desired,  even  at  the  7-foot  stage. 
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iff)  In  September,  1902,  Major  Knight  proposed  to  eliminate  the 
gxiard  lock  and  to  place  the  five  weira  at  elevation  34,  or  0.5  foot  above 
low-water  surface  at  the  head  of  canal.  A  Board  of  Engineers  con- 
sidered this  proposal,  but  recommended  that  the  guard  lock  should  be 
retained,  the  main  objections  given  being  the  expected  difficulties  from 
currents  in  the  canal,  and  <£mgers  from  draw  toward  and  over  the 
weirs  at  stages  above  low  water  while  the  canal  was  in  use. 

(A)  In  December,  1902,  Major  Knight  recommended  transferring 
the  canal  to  the  river  from  Shades  Branch  to  head  of  shoals,  and 
transferring  the  guard  lock  to  Shades  Branch,  retaining  the  location 
in  the  bank  for  the  section  from  Shades  Branch  to  the  lift  lock;  the 
canal  to  be  108  feet  wide  on  bottom,  with  side  slopes  of  1  on  2  paved 
from  bottom  to  top  and  with  five  waste  weirs  at  elevation  S4.  The 
upper  section  of  the  canal  was  to  be  separated  from  the  river  by  a 
concrete  wall.  This  was  approved  by  the  Secretary  of  War  February 
17,  1903. 

{{)  In  1904  a  rock-fill  dam  with  concrete  toe  wall  was  substituted 
for  a  portion  of  the  concrete  wall  separating  the  upper  section  of  the 
canal  from  the  river. 

(4)  Present  project  as  revised. — ^The  net  result  of  the  various  changes 
indicated  above  leaves  the  following  as  the  project  for  this  improvement: 

A  lateral  canal  about  8  miles  long,  from  near  the  head  of  Colbert 
shoals  to  the  foot  of  Bee  Tree  shoals,  to  be  7  feet  deep  at  low  water, 
below  guard  lock  to  be  108  feet  wide  at  bottom,  136  feet  wide  at  the 
low-water  surface  (elevation  33.5),  with  a  lift  lock  80  by  350  feet  at 
lower  end  of  canal  navin^  a  maximum  lift  of  26  feet,  with  tops  of  lock 
walls  and  gates  at  elevation  37.5,  and  with  a  guard  lock  BO  by  350  feet 
near  Shades  Branch,  2.3  miles  below  the  he^  of  canal,  with  tops  of 
lock  walls  and  gates  at  elevation  43,  the  low-water  depth  on  the  sills 
of  both  locks  being  6  feet.  The  canal  above  the  guard  lock  is  to  be 
excavated  in  the  river  bed  and  separated  from  the  river  for  about 
6,000  feet  by  a  rock-till  dam  with  toe  wall  of  concrete,  elevation  of 
crest  at  least  42,  and  for  about  6,300  feet  by  a  concrete  wall  just  above 
the  guard  lock,  the  greater  length  of  this  wall  having  its  crest  at  ele- 
vation 41  and  the  rest  at  42.  The  canal  above  the  guard  lock  has  a 
bottom  width  of  180  feet,  and  width  at  low-water  surface  (elevation 
33.5)  of  200  feet.  The  canal  between  the  two  locks  is  to  be  excavated 
in  the  river  bank,  with  top  of  embankment  on  river  side  at  or  above 
the  stage  of  11.6  feet  at  the  head  of  canal  (at  which  stage  the  lower 
lock  is  drowned  out),  except  at  the  five  waste  weirs,  which  are  to  have 
their  crests  at  elevation  34  (0.5  foot  above  low  water  in  the  canal)  and 
which  are  to  be  located  opposite  the  principal  waterways  discharging 
into  the  canal;  the  excavated  material  to  be  placed  in  embankment 
along  the  sides  of  the  canal. 

(5j  Present  condition  of  work. — The  masonry  of  the  lower  lock  was 
completed  in  1897,  and  entrance  thereto  in  1899.  In  1903  a  contract 
was  entered  into  for  the  construction  of  the  section  above  the  guard 
lock.  Under  this  contract  most  of  the  earth  excavation  and  about  40 
per  cent  of  the  rock  excavation  have  been  made;  but  the  concrete  is 
practically  untouched,  only  1,230  cubic  yards  having  been  placed  out 
of  an  estimated  total  of  24,000  cubic  yards  required.  This  contract 
will  complete  the  upper  section  of  the  canal  nearly  to  the  guard  lock. 

(6)  Proposed  mockjication  of  the  project. — The  modifications  pro- 
posed by  Captain  Barden  and  Major  Newcomer  in  1904,  and  referred 
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to  this  Board  for  report ,  are  as  follows:  (1)  To  eliminate  the  gaard 
lock;  (2)  to  raise  the  walls  and  gates  of  the  lift  lock  4.5  feet  to  eleva- 
tion  42  (8.5  feet  above  low  water  at  the  head  of  canal);  (3)  to  raise  the 
weir  crests  7  feet  to  elevation  41 ;  (4)  to  shift  the  canal  trunk  toward 
the  land  side  of  the  canal  ri^ht  of  way;  and  (5)  to  raise  the  river 
embankment  to  at  least  elevation  43,  wasting  the  surplus  excavated 
material  on  the  river  side  of  the  canal  where  land  has  already  been 
purchased  for  the  latter  purpose  (authoritv  Secretary  of  War,  June 
25,  1904). 

(7)  These  elevations  ai'e  such  that  the  canal  embankment,  weirs,  and 
lift  lock  will  remain  unsubmerged,  and  the  canal  and  lock  will  remain 
in  operation  until  the  river  has  reached  at  least  a  7-foot  stage,  at 
whicn  time  the  canal  can  be  closed  and  boats  can  safely  navigate  the 
open  river  from  the  head  to  the  foot  of  the  shoals.  While  tne  least 
height  of  the  river  embankment  is  shown  on  the  blueprint  at  eleva- 
tion 43,  it  is  understood  by  the  Board  that  the  material  excavated  from 
the  canal,  piled  on  the  natural  ground  (which  now  stands  at  average 
elevation  of  about  41  on  the  nver  side  of  the  canal),  will  doubtless 
raise  the  river  embankment  considerably  above  the  height  shown  on 
the  blueprint,  and  probably  to  elevation  50  or  more,  which  would 
place  the  top  of  the  embankment  above  the  adjoining  river  surface  at 
an  18-foot  stage. 

(8)  Effect  ofjrroposed  modifications  on  ncmgation  o^  canal. — Under 
the  present  approved  project  and  at  river  stages  below  7  feet  the 
water  in  the  river  at  the  foot  of  the  canal  would  oe  at  elevations  from 
7.5  to  29.0,  the  lower  lock  raising  boats  from  such  levels  to  elevation 
34.0,  the  level  of  the  lower  canal,  and  the  upper  or  guArd  lock  rais- 
ing boats  still  higher  from  this  level  to  that  of  the  water  at  the  head 
of  the  shoals,  or  to  elevation  34.0  to  41.0,  two  locka^s  being  required 
at  all  stages  above  zero.  At  some  stage  near  to  ana  above  7  feet  the 
canal  would  go  out  of  commission,  beoiuse  of  the  draw  over  the  weir 
just  above  the  guard  lock.     At  higher  stages  boats  will  use  the  river. 

In  a  canal  constructed  according  to  the  proposed  modifications  the 
conditions  for  navigation  will  be  the  same  as  the  above,  except  that 
the  entire  lift  of  26  feet  or  less  will  be  concentrated  at  the  lower 
lock,  thfe  water  in  the  trunk  of  the  canal  varying  from  elevations  34.0 
to  41.0,  corresponding  to  the  river  stages  of  0  to  7  feet.  The  change, 
therefore,  will  reduce  the  time  of  passage  of  the  canal  and  be  to  that 
extent  an  advantage. 

(9)  Efect  upon  storm  discJiarge. — Under  the  present  plan  the 
branches  discharge  into  the  canal  both  above  and  below  tne  guard 
lock.  In  the  upper  section  the  drainage  will  pass  into  the  river  through 
the  upper  end  or  the  canal,  while  in  the  lower  section  it  will  pass  over 
the  weirs  into  the  river  when  it  reaches  an  elevation  of  34.0. 

Under  the  proposed  changes  the  branches  will  discharge  into  the 
canal  and  into  the  river  through  its  upper  end,  and  over  the  weirs 
when  the  water  in  the  canal  reaches  an  elevation  of  41.0. 

From  the  data  at  hand  the  Board  believes  that  the  current  produced 
in  the  canal  by  thus  discharge,  under  the  proposed  modifications,  will 
seldom  exceed  2  feet  per  second,  even  at  tne  periods  of  greatest  rain- 
fall, and  when  exceeding  this  velocity  that  no  damage  to  the  slopes 
will  occur. 

Practically  all  detritus  brought  into  the  canal  by  these  branches, 
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under  either  plan,  will  be  deposited  in  the  canal  or  in  catchment  basins, 
and  willin  any  event  be  small  in  amount. 

(10)  Effect  upon  currents  in  canal, — Under  both  plans,  up  to  the 
7-foot  stage,  there  will  be  no  current  in  the  canal,  except  the  slight 
current  due  to  water  entering  the  canal  as  river  rises  and  the  storm 
discharge  currents  referred  to  above.  Under  the  existing  plan  the 
canal  trunk  below  the  guard  lock  will  begin  filling  through  the 
upstream  weir  soon  after  the  river  rises  aix)ve  the  7-foot  stage, 
the  other  weirs  coming  into  play  successively  as  the  river  rises,  the 
only  currents  below  arout  an  11.6-foot  stage  being  those  produced  by 
these  weirs.  At  about  the  11.6-foot  stage  (elevation  45.6)  the  gates 
of  both  locks  will  be  submerged  and  the  canal  will  be  practically  part 
of  the  open  river.  Under  the  modified  plan  between  the  stages  of 
7  and  10.5  feet,  according  to  the  calculations  of  Mr.  Watt,  the  water 
between  Shades  Branch  and  the  lift  lock  will  remain  at  elevation  41.0; 
and  hence  up  to  the  10.5-foot  stage  there  will  be  no  current  below 
Shades  Branch  except  that  due  to  the  filling  of  the  canal.  At  the 
11.6-foot  stage  Mr.  Watt  computes  that  the  first  two  weirs  will  pass 
the  discharge,  and  that  the  canal  below  these  two  weirs  will  stand  at 
elevation  41.0.  At  the  13.1 -foot  stage,  according  to  Mr.  Watt,  the 
lowest  weir  will  just  begin  discharging.  The  gates  of  the  lock  will 
not  be  submerged  until  su>out  the  14-foot  stage.  If  these  calculations 
are  correct  (and  they  are  probably  close  to  the  actual  facts),  the  proposed 
changes  will  give  less  current  in  the  canal  below  the  14- foot  stage  and 
will  give  no  increase  of  current  at  higher  stages.  Under  such  circum- 
stances danger  from  currents  will  be  less  with  the  guard  lock  omitted 
and  the  weirs  raised.  Under  both  plans,  at  high  or  freshet  stages 
when  locks  and  embankments  are  all  submerged  (occurring  only  at 
long  intervals  and  for  shoi*t  periods  of  days,  see  table  attached),  the 
currents  through  the  canal  will  be  about  the  same.  However,  con- 
sidering the  great  volume  of  material  to  be  excavated,  the  river 
embankment — to  be  built  from  such  material — will  be  of  such  large 
cross  section  that  any  wash  along  or  across  its  top  during  occasional 
freshets  is  not  expected  to  injure  its  efficiency. 

(11)  Effect  upon  deposit  and  d/rift. — By  either  plan  the  canal  will 
receive  deposits  which  will  neceasitate  dredging.  Practically  all  of 
this  deposit  will  be  at  the  ends  of  the  canal.  At  stages  below  7  feet 
the  deposit  in  the  canal  will  be  very  nearly  the  same  for  both  plans; 
above  7  feet  the  modified  plan  will  probably  diminish  the  deposit. 

Drift  will  ordinarily  follow  the  opposite  bank  of  the  river  and  not 
enter  the  canal  at  all;  but,  under  strong  northerly  winds,  it  may  be 
blown  over  to  the  canal  entrance  and  cause  trouble.  But  such  drift  as 
does  enter  the  canal  will  do  so  without  regard  to  the  presence  or 
absence  of  the  guard  lock.  Moreover,  the  small  amount  of  drift 
observed  along  9ie  river  bank  at  and  above  the  proposed  improve- 
ment indicates  but  little  future  trouble  for  the  canal  from  this  cause; 
and  should  such  trouble  arise  or  be  feared,  it  can  be  easily  remedied 
by  the  construction,  at  any  time,  of  small  beartrap^ gates  at  either  or 
both  ends  of  the  canal,  of  dimensions  suited  to  the  amount  of  drift  to 
be  taken  care  of. 

(12)  StcMUty  of  lift  lock  walls  with  increased  height, — Under  the 
present  approved'  project,  the  walls  of  the  lift  lock  are  21.5  feet  thick 
at  base  ana  33.5  feet  high.  Raising  the  walls  4.5  feet  (to  elevation  42) 
as  proposed,  the  factor  of  safety  against  overturning  is  estimated  by 
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Mr.  Watt  at  4.22  including  the  weight  of  the  earth  on  the  back  of  the 
wall,  or  at  1.64  disrerarding  the  weight  of  the  earth  on  the  back. 

(13)  /S'at«7i^^<?ofea^yj9r6'»<w^w<?<S;?ca^«w. — Taking  the  figures  sub- 
mitted by  Captain  Harden,  the  saving  produced  by  the  propo^  change 
of  location  or  canal  will  amount  to  215,000  cubic  yards  or  excavation, 
about  10  per  cent  of  that  yet  to  be  done,  originally  estimated  at  50 
cents  per  cubic  yard,  or  $107,500,  and  now  estimated  at  about  $50,000. 
This  cnange  of  location  is  apparently  advantageous  in  every  way,  now 
that  the  acquisition  of  the  necessary  land  for  wide  embankment  and 
spoil  banks  nas  been  authorized. 

The  saving  produced  by  the  other  modifications  proposed,  as  estimated 
by  Major  Newcomer,  will  be  about  $100,000  on  first  cost,  besides  a 
certain  quantity  of  stone  on  hand  and  an  annual  saving  on  cost  of  oper- 
ation of  $3,000.  The  saving  which  would  be  effected  can  not  be  deter- 
mined more  accurately  than  this  by  the  Board;  but  this  estimate  k 
believed  to  be  sufficiently  accurate  to  show  that  there  will  be  a  very 
material  saving. 

(14)  Advantages  of  the  proposed  modi^ccUtoris. — ^The  following  advan- 
tages will,  it  is  believed!,  follow  from  modifying  the  project  as  pro- 
posed. Increased  ease  of  navigation  by  avoid.ing  lockages  at  the  upper 
end  of  canal;  decreased  first  cost  of  approximately  $50,000  by  reason 
of  change  of  location,  and  of  $100,000  by  reason  of  other  modifications; 
and  decreased  annual  cost  of  operation  of  $3,000. 

The  only  disadvantage  due  to  the  proposed  changes  appears  to  be 
that  the  eumination  of  the  guard  lock  will  prevent  its  use  as  a  coffer- 
dam for  closing  the  canal  against  the  upper  river  in  case  that  some 
accident  to  the  canal  or  its  banks  may  require  the  canal  to  be  drained. 
But  in  view  of  the  large  cross  section  or  the  embankments,  the  com- 
parativel^p'  shallow  draft  of  the  canal,  and  the  ease  and  slight  cost  of 
construction,  under  emergency,  of  a  rock-fill  cofferdam  across  the  canal 
at  any  point,  such  disadvantage  is  not  considered  a  serious  one,  and 
the  use  of  a  guard  lock  for  such  purpose  alone  is  considered  as  far  too 
expensive. 

(15)  Recormnendation. — ^The  Board  therefore  recommends  that  the 
existing  project  for  improving  Tennessee  River  at  Colbert  and  Bee 
Tree  Shoals  be  modified  as  indicated  in  pai-agraph  6  of  this  report. 

Respectfully  submitted. 

W.  H.  BlXBY, 

Lieut,  Colonel^  Corps  of  Engineers, 
Geo.  a.  Zinn, 
Major ^  Corps  of  Engineers. 

H.  Burgess, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U,  S,  A. 
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COLBERT  BHOAL6. 


TcMe  shewing  number  of  days  each  year  {189£-X904,  inclusive)  thai,  the  river  has  been  at 

or  above  the  stages  given. 


Year. 

Stage  at  Gac«e  No.  1. 

0 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

20 

1H92 

366 
866 
865 
865 
866 
365 
365 
365 
365 
865 
865 
365 
848 

385 
348 
258 
285 
312 
272 
344 
228 
366 
366 
285 
267 
270 

280 
198 
142 
204 
205 
181 
217 
180 
282 
282 
196 
204 
146 

m 

128 

96 
128 

85 
132 

97 
147 
160 
190 
167 
182 

65 

95 
88 
84 
69 
61 
86 
59 
93 
97 
106 
77 
96 
81 

47 
52 
16 
28 
89 
64 
81 
75 
60 
80 
48 
75 
10 

86 
39 
12 
20 
25 
50 
18 
58 
29 
65 
46 
68 
9 

32 
99 
10 
16 
16 
45 
10 
58 
17 
57 
46 
58 
9 

28 
24 
8 
9 
9 
87 

24 

20 

4 

4 
8 
38 

18 
15 
8 
2 
7 
28 

17 
12 

1 

15 
10 

12 
8 

U 
8 

10 
4 

8 

1893 

I.H94 

1895  

1896 

4 

24 

3 
20 

2 

17 

1897 

16 

16 

14 

10 

1896 

1899 

42 
8 
41 
29 
47 
6 

29 
6 
27 
26 
86 
5 

26 

4 
6 
19 
80 
8 

24 

4 
5 
14 
20 

1 

22 
8 
4 

18 
6 

20 

1 

19 

18 

18 

1900 

1901 

1902 

9 
2 

6 

2 

:;::i:::: 

1908     .  . 

1904 

::::i;::: 

* 

Total... 

4,780 

8,920 

2,662 

1,706 

979 

615 

470 

413 

288 

222 

161 

126 

95 

71 

60 

45 

85 

15 

Averaire  for 

18  yean.... 

Percent 

864 
99.6 

802 
82.5 

204 
66.0 

131 
36.0 

75 
21.1 

47 
18.0 

36 
9.8 

S2 

8.7 

22 
6 

17 

4.7 

12 
8.3 

10 
2.8 

7 
1.9 

6 
1.6 

5 
1.4 

4   8 
1.1  0.8 

1 
0.3 

(3)  BELOW  BIVEBTON,  ALA.  (226  MILES). 

Prior  to  the  appropriation  of  (30,000  made  by  act  of  March  3, 1905, 
for  the  Tennessee  River  below  Riverton,  in  Tennessee,  there  were  no 
funds  available  for  work  on  this  section,  aside  from  tne  allotment  of 
^,200  which  was  made  on  June  7,  1904,  from  the  emergency  appro- 
priation in  the  river  and  harbor  act  of  June  13,  1902,  for  maintenance 
uf  channels  at  Rockport  Bar  and  Beech  Creek  Island.  This  work  could 
not  be  undertaken,  however,  before  the  present  low- water  season,  and 
operations  prior  to  May  were  therefore  confined  to  repairs  to  dredg- 
ing plant,  as  described  under  head  of  Sweetwater  bar,  between  Chatte- 
nooga  and  Riverton. 

In  Mav,  1905,  the  dredge  plant  proceeded  below  Riverton,  and  as 
soon  as  the  stage  of  water  permitted  it  began  operations  at  Cedar  Creek 
bar,  141  miles  above  Paducah;  this  being  one  of  the  obstructions  that 
gave  most  trouble  during  the  last  low-water  season.  By  June  80 
about  17,800  cubic  yards  had  been  dredged;  this  being  about  one-third 
of  the  amount  required  to  form  the  proposed  channel  through  the  bar, 
having  a  length  of  1,800  feet,  width  of  about  200  feet,  and  minimum 
depth  of  5  feet. 

W  hile  the  dredge  plant  was  on  its  way  down  the  river,  a  gauge  was 
erected  at  Savannah,  Tenn..,  at  the  request  of  the  Weather  Bureau. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  continuing  improvement  by  dredging — 
selecting  first  those  shoals  that  offer  the  greatest  hindrance  to  naviga- 
tion—and to  maintenance  of  the  navigable  channel. 
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Money  statement, 

July  1,  1904,  balance  unexpended $6,383.71 

Proceeds  ealea  of  condemned  property \\.(^ 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905.  30,OOO.Ct> 


June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1, 217. 46 

For  maintenance  of  improvement 2,602.44 


36,394-*«i 


3.8l9.s*.> 


July  1,  1906,  balance  unexpended 32, 574.  ^' 

July  1,  1905,  outstanding  liabilities 1, 760. 4? 

July  1,  1905,  balance  available 30,814.47 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


30,000.00 


APPROPRIATIONS  AND   ALLOTMENTS. 

For  Tennessee  River  below  Rivertnnt  Ala, 

September  19,  1890 $25,000.00 

July  13,  1892 25,000.rtl 

August  18,  1894 125, 000.  til 

March  3,  1899 100,000.(X> 

June  13,  1902 19,000.<iO 

June  7,  1904  (emergency  appropriation,  act  of  June  13, 1902) 6, 200. 00 

March  3,  1905 30,000.00 

Total 330,200.00 

October,  1903,  paid  by  Ayer  A  Lord  Tie  Company  for  damage  to  United 

States  dredge 26.  h:^ 

August,  1904,  proceeds  of  sales  of  condemned  property 1 1.  ()9 

Total '. 330,238.02 


COMMERCIAL  STATISTICS. 

Tennessee  River  above  ChaUanooga,  Tenn, 


I  Year  ending  Dec.  31, 


ading  l 
1904. 


Articles. 


Tons. 


Brick 

Coal 

Fertilizer 

Flour 

General  merchandise 

Qrain 

Hay 

Iron  ore 

Live  stock 

Logs 

Lumber 


344 

10,860 

•260 

226 

4,094 

19,616 

6,879 

118,400 

663 

81,287 

9,370 


£stimated 
value. 


$1, 

25, 

5, 

18, 

466, 
128, 
210, 
45, 
649, 
140, 


284 

900 

200 

542 

898 

583 

800  , 

550  I 

024  I 

896  I 

550 


Articles. 


Year  ending  Dec.  31. 
1904. 


Tons. 


Marble , 

Produce 

Railroad  ties.... 

Sand 

Staves 

Stone 

Straw 

Telegraph  poles 

Total 


159,600 

862 

4,471 

90,960 

25 

48,500 

2.487 

5,000 

4,424 


562,677 


Entimated 
value. 


€1 


596,  OUQ 

M.  I5^> 

H.WI 

60,640 

450 

205,500 

19.S95 

35,000 

5.310 


4,473,617 


Moved  by  steamboats  and  barges.  487,101  tons;  by  flatboats,  88,739  tons;  In  rafts  (logs,  poles,  and 
lumber),  86,837  tons;  number  of  passengers  transported  (1904),  5,507. 
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Of  the  ten  steamboats  given  in  the  last  annual  report  as  plving  on  the  Tennessee 
^'  -        .       ^  .  .^  ^jj^jg  service  during  the 


One  additional  steam- 


River  above  Chattanooga,  one,  the  Flora  Swami^  was  not  in 
year,  and  the  number  of  barges  was  reduced  ffom  86  to  70. 
boat,  the  City  of  Loudon^  was  put  on. 

The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  calendar 
year  1904  was  10  steamboats,  of  a  total  of  695  tons  burden,  net,  and  70  barges,  of  a 
total  capacity  of  5,617  tons,  as  shown  on  list  below: 


Liu  ofboaUand  barges  navigating  the  Tennessee  River  above  Chailanooga,  Tenn.^  during 

the  year  1904. 


Name. 


City  of  Loudon., 
N.  B.  PorreBt ... 

Oaaconade 

Bin  Tate 

Jane  Austin 

City  of  Loudon . 

W.  T.  Qallaher . 

Sam  A.  Connor. 
W.  T.  Qallaher . 

Grady 

Oliver  King 


Clinch 

Oliver  King . 
Grady 


Net 
ton- 
nage. 


Total. 


28 
186 
74 
70 


27 


150 
42 


24 


095 


Barges. 


Num-      Ton- 
ber.       nage. 


70 


91 
400 

720 
80 
86 

100 


2,400 
400 

450 
80 

700 
28 
45 
27 
15 
15 

80 


5,617 


Between— 


Miles  on 
Tennes- 
see River. 


Chattanooga  and  Knozville  . 
Chattanooga  and  Kingston  . . 

Kingston  and  Leadvale 


Knoxyllle  and  Kingston 

rPinhook  and  Loudon 

I  Pinhook  and  Harriman 

Chattanooga  and  mouth  of  Ocoee  River 

Little  Tennessee  River  and  Harriman 

Round  Island  mines  and  Rock  wood  Landing, 
Marble  quarries  on  French  Broad  River  ana 

10  miles  below  Knozville. 

Paint  Rock  and  Looneys  Island 

Holaton  River  and  Knoxville 

Ironton  ore  dock  and  Rockwood  Landing. . . 

Concord  and  Lenoir  City 

Lenoir  City  and  Loudon 

Seven  Islands  and  Knozville 

Bussels  Ferry  and  Lenoir  City 

Marble  quarries  on  Tennessee  River  and 

Knoxvule. 
Knozville  and  sand  bar  above 


188.5 
108.5 

84.5 

80.0 
60.0 
86.5 
85.5 
84.5 
20.0 

14.5 
0.0 
4.5 
4.0 

15.0 
9.7- 
4.5 
2.5 
2.0 

0.5 


The  steamers  BUI  Tate,  CUy  of  Loudon,  Gasconade,  Jane  Austin,  N.  B.  Forrest,  and 
W.  T,  GdUaher  are  also  reported  as  plying  on  the  Clinch  River,  and  the  Bill  Tate, 
Clinch,  Jane  AuMin,  and  Oliver  Kin^  on  the  French  Broad  River.  The  Otiver  King 
and  two  barges  are  again  reported  on  the  Holston  River,  and  the  Sam  A.  Connor 
and  two  barges  are  s^ao  given  as  navigating  the  Hiwassee  River. 

Comparative  statement  of  commerce  for  the  past  ten  years. 


Year. 


1896 
1896 
1897 
1896 
1899 


Tons. 


265,256 
623,915 
266,381 
218,878 
269,652 


Estimated 
value. 


84,527,589.20 
2,788,022.20 
2,698,802.85 
2,425,066.60 
2,889,087.55 


Year. 


1900 
1901 
1902 
1903 
1904 


Tons. 


880,697 
294,607 
478,268 
552.268 
562,677 


Estimated 
value. 


88,847,620.30 
2,6O4,93L00 
4,296,822.00 
4,488,229.00 
4,478,617.00 
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Tennesue  River  between  ChaiJUmooga,  Term.,  and  Florence^  Ala, 


Artldefl. 


Brick 

Coal 

Cotton 

Cottonseed 

Fertilizer 

Flour 

General  merchandiw 

Grain 

Hay 

Livestock 

Logs 

Lumber 

Iron,  pig 

Machinery 


Year  ending  Decern- , 
ber  31. 1904.         !i 


Tons. 


667 

4,660 

4,718 

2,080 

2,397 

5,020 

21,686 

11,569 

766 

1,666 

52,190 

15,465 

959 

560 


Estimated  i 
yalue. 


Articles. 


88,335 

9,118 

943,600 

43,680 

47.940 

801,200 

4.313,360 

226,137 

13,77« 
183,280 
417,552 
231,975 

25,252 
165,000 


I  Marble 

,1  Peanuts 

1  Produce 

||  Railroad  ties. 
,.  Sand 

Spokes , 

1;  Staves 

'  Stone 

Tan  bark  .... 

I  Tobacco 

M  Wood 

I  Total.. 


Year  ending 
ber  SI.  1901. 


Tons. 


SO 

20 

1,068 

8,118 

900 

14,500 

8,187 

5U 

884 

1 

15,495 


178,406 


value. 


ti.oo: 

1,A». 

69.914 

1S.S3I. 

6U} 

51,356 

159.756 

2.555 

5,37S 

300 

18, 5M 


7,201.682 


Number  of  passengers  transported  (1904),  14,420. 

Of  the  traffic  for  1904, 36,609  tons  were  moved  by  raft;  8,410  pasBensers  and  39,971 
tons  of  freight  by  railroad  transfer  boats  between  Hobbe  Islaiid  ana  Gnntersville, 
Ala.,  a  diattuice  of  22  miles;  and  of  the  remaining  96,826  tons,  13,911  were  carried  by 
the  through  boat  plying  between  Chattanooga,  Tenn.,  and  Padncah,  Ky. 

Of  the  14  steami)oat8  given  in  the  last  annual  report  as  plying  on  the  Tenneeeee 
River  between  Chattanooga,  Tenn.,  and  Florence,  Ala.,  4  were  not  in  this  service 
during  the  year,  but  the  number  of  barges  was  increased  from  33  to  36.  Five  new 
boats  were  put  on,  as  follows: 


Length. 

Width. 

]>epth. 

Net 
ton- 
nage. 

Heightof 
pOot 
house. 

Heightof 
smoke- 
stack. 

Num- 
ber 
of 
baigea. 

Capacity 
of  bargee. 

Almanda 

Feet, 

Feet. 

FetL 

78 

72 

810 

60 

9 

FeeL 
20.0 
24.0 
86.0 
19.4 

Feet. 
28.0 
88.0 
4&0 
22.4 

2 
2 

Sbus. 
300 

Chastang 

116 
175 
87 
55 

24 
83 
16 
12 

4.0 
5.0 
3.5 
5.8 

380 

Chattanooga 

J.  R.  QuniTNo.  2 

1 
2 

80 

Mlneola 

60 

The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  calendar 
year  1904  was  15  steamboats,  of  a  total  of  1,510  tons  burden,  net,  and  36  bargee,  of  a 
total  capacity  of  6,570  tons,  as  shown  on  list  below: 

lAa  of  boats  and  barges  navigating  the  Tennessee  River  between  CfuOtanoogti,  Tenn,^  and 
Florence^  AUu^  during  the  year  2904- 


Net  ton- 
nage. 

Barges. 

Between  what  points. 

Name. 

Num- 
ber. 

Ton- 
nage. 

Miles. 

Chattanooga 

810 
92 
48 

196 
96 
14 
54 
78 
72 
43 
60 

204 
67 

172 

Chattanooga  and  Paducah 

464  0 

City  of  Charleston. . . 

1 
16 

1 
2 
2 
1 
2 

8 

2 

600 
3,600 

400 

200 
80 

300 

880 
40 

330 

580 
60 

Decatur  and  Paducah 

804  5 

Decatur  No.  1 

Chattanooga  and  Florence 

207  6 

Joe  Wheeler 

Chattanooga  and  Decatur 

159  5 

Sam  Da  vis 

Buck  Lindsay 

Bridgeport  and  Decatur 

109  5 

J.  T.  Reeder 

Decatur  and  Hamburg 

108.0 

Almanda 

Ountersville  and  Florence '.'.'.'..'. 

Sequatchie  River  and  Hobbs  Island 

101  3 

Chastang 

86.2 

J.  R.Gunn 

24.0 

J.  R.  QunnNo.  2.... 
Ountersville 

Hobbs  Island  and  Ountersville 

HattieMcDaniels... 

22.0 

Sam  Davis 

Decatur  and  Browns  Ferry 

Mineola 

9 

las 

t- 

Total 

1,510 

36 

6,570 
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Comparative  ttaiemenl  of  commerce  for  the  past  ten  years. 


Year. 

Tons. 

'^xr  \ 

Tons. 

Estimated 
value. 

1896 

117,867 
131,406 
247,422 
224.466 
258,840 

12,099,500.88  , 
2,686,147.70  | 
4,078,227.89  , 
8,578.120.15 
6,118,618.76 

1900 

229,160 
129,160 
137,861 
297,851 
173,406 

85,499,779.40 

1896 

1901 

4, 584, 822. 00 

1897 

1902 

6,667,464.00 
7,439,914.00 

1898                

1903 

1899 

1904 

7,204,682.00 

The  falling  off  in  tonnage  for  1004,  as  compared  with  the  figares  for  1903,  may  be 
accounted  for  by  the  fact  that  during  the  greater  part  of  the  Gist  six  months  of  1904 
the  stage  of  water  was  too  low  to  permit  the  regular  steamers  to  ply  on  this  section 
of  the  river. 

Tennessee  River  between  Ftorence,  Ala.,  and  Paducah,  Ky. 


Articles. 


Brick 

Coal  

Cotton 

Cotton  seed 

Fertilizer 

Flour 

General  merchandise 

Grain 

Hay 

Hoop  poles 

Iron  ore 

Livestock 

Logs 


Year  ending  Decem- 
ber 1, 1904. 


Tons. 


Estimated 
value. 


505 

82,202 

2,762 

5,524 

4,428 

885,650 

2,051 

43,079 

1,696 

83,920 

6,621 

397,266 

84,862 

6,972,400 

10,154 

836,406 

1,871 

24,671 

1,333 

66,650 

100 

160 

4,504 

281,475 

52,851 

406,958 

Articles. 


Lumber 

Marble  (monuments) . 

Peanuts 

Produce 

Railroad  ties 

Sand 

Spokes 

Staves 

Stone  (monuments) . . . 

Tan  bark 

Tobacco 


Year  ending  Decem- 
ber 31, 1904. 


Tons. 


44,206 

20,877 

5,470 

817 

598,967 

9.000 

14,860 

25.146 

27,000 

177 

1,312 


Total 871,880 


Estimated 
value. 


8660,927 

2,099,156 

328,200 

87,758 

1,607,478 

6,000 

66,600 

646,450 

2,970,000 

2,475 

398,600 


18,325,005 


Moved  by  steamboats  and  barges,  817,873  tons;  by  flat  boats,  3,781  tons;  in  rafts, 
49,728  tons;  number  of  passeuj^rs  transported  (1904),  22,396. 

Of  the  40  steamboats  given  in  the  last  annual  report  as  plying  on  this  section  of 
the  river  13  were  not  in  this  service  during  the  year,  and  the  number  of  baiges  was 
reduced  from  270  to  206. 

Two  new  and  four  additional  boats  were  put  on,  ajB  follows: 


Name  of  steamboat. 


Chattanooga 

Kentucky 

Jacob  Heatherington 

JesrieB 

Wabash 

City  of  Charleston . . . 


Length. 


Width. 


Feet, 

FM. 

Feet. 

175 

33.0 

5.0 

176 

33.0 

4.5 

128 

24.0 

4.2 

121 

21.6 

4.3 

120 

32.0 

4.0 

108 

23.3 

3.0 

Net 

Depth. !    ton- 

I  nage. 


310 
191 
192 

78 
141 

92 


Height 
of  pilot 
house. 


Height 
of  smoke- 
stack, 


Feet. 
36 
45 
30 
24 
30 
24 


Feet. 


Num- 
ber of 
barges. 


Capacity 
of 


Tons. 


9,000 
100 
900 
600 


ENG  1905  M- 


-111 
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The  total  number  of  craft  operalinf;  in  this  section  of  the  river  daring  the  calendar 
year  1904  was  33  steamboats,  of  a  total  of  4,445  tons  burden,  net,  and  206  barges,  of  a 
total  capacity  of  90,203  tons,  as  shown  in  the  following  table: 

List  of  boats  and  barges  navigating  the  Tennessee  Rwer  between  Florenccy  Alct,,  and 
Paducah,  Ky.,  during  the  year  1904- 


Name. 


Net 
ton- 
nage. 


Baiges. 


Num- 
ber. 


Ton- 
nage. 


Between  what  points. 


Miles. 


Chattanooga 

City  of  Charleston 

Clyde 

City  of  Memphis 

City  of  Savannah 

Kentucky 

Tennessee 

Shlloh 

Lyda 

Ten  Broeck 

I.N.  Hook 

Wilford 

Jacob  Heatherington. 

Castalla 

InTemesB 

J.  T.  Dufify 

Margaret 

Pavonia 

Russell  Lord 

John  S.  Summers 

Henrietta 

Victor 

Penguin 

MarieJ 

JessieB 

LulaE.  Warren 

Woolfolk 

Monie  Bauer 

Mary  F.  Qolden 

Wabash 

Lula  E.  Warren 

J.  T.  Reeder 

Uncle  Sam 

Kuttawa 

No  name 

No  name 


Total. 


810 

92 

885 

822 

298 

191 

248 

140 

80 

149 

55 

47 

192 

90 

121 

146 

201 

132 

186 

66 

163 

100 

60 

87 

78 

78 

105 

87 

87 

141 


4,445 


206 


600 

900 

3,225 
3,000 

7,800 

9,000 

40,000 

7,200 

7.290 

800 

1,200 

2,600 

1.200 

900 

800 

80 

1,400 

200 

2,000 

8 


Chattanooga  and  Paducah . 
Decatur  and  Paducah 


•Florence  and  Paducah. 


90,208 


Waterloo  and  Paducah 

■Hamburg  and  Paducah 

Clifton  and  Paducah 

Kellys  Landing  and  Paducah 

Duck  River  and  Paducah 

Decatur  and  Hamburg 

JohnsonviUe  and  Paducah.. 

Pine  Bluff  and  Paducah 

Clifton  and  Paducah 

Webbs  Landing  and  Hunts  Landing 


464.0 
3D4.5 


256.5 


227.0 
201.5 

157.5 

142.5 
110.0 
103.0 
96.0 
53.6 
157.5 
4.0 


Ckimparative  statement  of  commerce  for  the  past  ten  years. 


Year. 


1895. 
1896. 
1897. 
1896. 
1899. 


Tons. 


960,969 
864,061 
390,167 
602,916 
462,307 


Estimated 
value. 


115,966,862.84 
15,192,055.80 
5,572,406.95 
8,888,954.75 
5,592,720.00 


Year. 


1900 
1901 
1902 
1908 
1904 


Tons. 


1,237.009 
658,102 

1,066,270 
848,758 
871,380 


Edtimated 
value. 


$6,105,127.40 
6,822,450.00 

15.370,604.00 
8,720,215.00 

18.825,006.00 


C    C    2. 

OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE 

RIVER. 

Full  details  of  the  year's  operations  are  given  in  the  appended 
report  of  Mr.  W.  S.  Winn,  assistant  engineer  in  charge  of  the  work. 

The  hydraulic  machinery  and  slide  valves  at  Lock  A,  which  had 
proved  unsatisfactory,  as  stated  in  the  last  annual  report,  were 
replaced  by  hand-maneuvering  appliances  and  balance  valves  similar 
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to  those  iisjBd  in  the  other  ten  locks  of  the  canal.  This  hydraulic 
machinery  is  illustrated  in  the  Annual  Report  for  1890,  page  2126. 

The  upper  gates  at  Locks  5,  6,  7,  8,  and  9  are  drop  gates,  all  the 
other  gates  on  the  canal  being  mitering  swing  gates.  For  some  time 
the  drop  gates  have  been  troublesome  to  operate,  owing  to  the  dete- 
rioration of  the  wooden  frame  on  which  the  gate  rests  when  down 
and  which  holds  the  maneuvering  shaft.  At  Lock  9  the  wooden 
frame  was  replaced  with  a  metal  one  about  three  years  ag:o,  and  this 
gate  has  given  no  trouble  since.  It  is  proposed  to  substitute  metal 
for  the  wooden  frames  at  the  other  gates  from  time  to  time  as  they 
can  be  made  at  the  canal  shops.  These  drop  gates  are  illustrated  in 
the  Annual  Report  for  1887,  page  1742. 

At  Locks  7,  8,  and  9  steel  plates  were  let  into  the  walls  flush  with 
their  original  faces  at  the  ends  of  the  drop  gates  to  diminish  leakage. 

The  matter  of  leakage  through  the  canal  bed  and  embankments 
requires  considerable  attention.  Above  Lock  B  a  great  number  of 
small  leaks  developed,  which  were  stopped  by  digging  a  trench  3  feet 
wide  and  4  feet  deep  and  filling  it  witn  puddled  clay.  At  the  lower 
division  of  the  canal  the  worst  leaks  were  between  Locks  2  and  4, 
where  the  original  embankment  was  composed  largely  of  broken 
stone.  These  were  partially  closed  by  digging  holes  where  the  leaks 
appeared  and  filling  them  with  stiff  clay  rammed  in  place.  At  Blue- 
water  Greek  the  bed  of  the  canal  was  dredged  to  a  depth  of  2  feet 
below  grade,  a  layer  of  cinders  scattered  over  the  bottom,  and  about 
18  inches  of  clay  puddled  over  this  while  the  canal  was  drained. 
This  reduced  the  leakage  about  one-half. 

The  dredge  Alabama  was  employed  almost  continuously.  There 
were  removed  from  the  upper  division  75,244  cubic  yards  of  sediment, 
etc.,  and  from  the  lower  division  30,246  cubic  yards,  total,  105,490 
cubic  yards,  at  an  average  cost  of  about  3.1  cents  per  cubic  yard. 

About  6  more  miles  of  the  railroad  track  were  reballasted  with 
gravel,  49  barge  loads,  containing  about  3,710  cubic  yards  of  material, 
being  used  for  the  purpose. 

Castings  for  use  on  the  work,  aggregating  28,931  pounds,  were 
made,  at  a  cost  of  1.66  cents  per  pound. 

About  77,591  feet  B.  M.  of  lumber  were  manufactured  in  the  saw- 
mill, at  an  average  cost  of  $2.11  per  1,000  feet. 

All  of  the  buildings,  40  in  number,  were  kept  in  repair,  at  an  aver- 
age monthly  cost  of  about  $2.46  for  each  building. 

The  right  of  way  for  a  road  connecting  the  canal  land  with  the 
Huntsville  and  Florence  road  was  acquired  by  the  United  States  by 
purchase  for  the  sum  of  $600.  The  road  was  cleared  and  repaired 
and  136  trees  planted  along  it. 

The  dry  dock  at  Lock  6  was  extensively  used  in  repairing  floating 
plant,  belonging  not  only  to  the  canal,  but  also  to  other  sections  of  the 
river.  The  dredges  Alabama  and  Kentucky^  steamboats  McPherson^ 
Lookout^  Colbert^  and  Kingman^  and  derricK  boats,  barges,  and  dump 
scows  were  given  considerable  repairs. 

On  February  16, 1905,  a  report  was  submitted  in  response  to  Senate 
resolution  of  January  24,  1905,  calling  for  information  relating  to 
ownership  of  lands  adjacent  to  the  canal  and  to  the  use  of  water 

B>wer  at  the  Muscle  Shoals.    This  report  is  published  in  Senate 
ocument   No.   173,   Fifty-eighth   Congress,   third   session,   and   is 
reprinted  as  Appendix  C  C  5. 
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In  1901  several  suits  against  employees  of  the  United  States  were 
begun  by  adjacent  landowners  on  account  of  alleged  damages  due  to 
Ihe  construction  and  maintenance  of  the  canal  by  reason  of  land 
occupied  or  otherwise  injured.  Nothing  had  been  done  on  these 
suits  for  several  years,  and  it  was  supposed  that  they  had  b«»n 
dropped.  They  were  still  on  the  docket,  however,  of  the  United 
States  circuit  court-  at  Huntsville,  Ala.,  and  were  finally  brought  to 
trial  on  May  27,  1905.  On  May  80,  after  hearing  the  evidence  and 
arguments  of  counsel,  the  judge  directed  the  jury  to  bring  in  a  ver- 
dict for  the  defendants. 

ABSTBACT  OF  ALLOTMENTS. 

November  28,  1800 ^40,000.00 

July  1.  1891 31,792.04 

July  1,  1892 : 45,232.90 

July  1,  1893 ^ e0,975. 19 

July  1.  1894 63,772.63 

July  1,  1895 64,793.11 

.July  1,  1896 . 62,707.4« 

July  1,  1897 67,979.55 

July  1,  1898 '62,868.17 

July  1,  1899 59,239.20 

July  1,  1900 63,000.00 

July  20,  1900,  to  cover  deflolency 35,5.95 

November  2,  IIKK),  to  repair  dam  alwve  liock  A 4, 500.00 

July  1,  1901 62,930.  (Ci 

April  12,  1902,  to  repair  storm  damage 30,000.00 

July  1,  1902 (50,529.10 

August  7,  1902,  to  rebuild  hull  of  dredge 8,000.fl0 

November  6,  1902,  to  purchase  land 1,200.0<) 

July  1,  1903 61,016.78 

May  23,  1904,  to  purchase  land 605.00 

July  1,  1904 61,920.78 

Total 913, 4ia  00 


Estimate  of  funds  needed  from  appropriation  for  operating  and  care  of  canals 
and  otlfcr  works  of  navigation  {indefinite),  to  he  applied  to  current  expenses 
in  operating  the  Muscle  Shoals  Canal  from  July  1, 1905,  to  June  SO,  1906, 

Amount  required  for  fiscal  year  ending  June  30,  1906 $54, 000.00 

Balance  remaining  from  allotment  of  preceding  year 6,  608. 54 

Additional  allotment  needed  for  fiscal  year  ending  June  30, 
1906 47,  391. 40 

Summary  of  expenditures  for  operating  and  care  of  Muscle  Shoals  Canal  for  the 
fiscal  year  ending  June  SO,  1905. 

Office  and  administration $6,353.20 

OiJerating  and  care  of  locks 6,407.52 

Dredging,  maintenance  of  embankment,  etc 6, 299. 87 

Buildings,  grounds,  etc.,  including  machine  shop,  sawmill,  and  dry 

dock   3,427.87 

Railway:  Repair  and  operation 6,602.55 

Towboat  crews — —  1,416.00 

Subsistence  of  employees 3,380.14 

Supplies:  Fuel,  oil,  roi>e,  etc 8,663.89 

Repair  of  dredge  and  plant,  material,  and  contingencies 12, 595.5'{ 

Total 55, 14a  57 
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COMMERCIAL   STATISTICS. 

Statement  of  iraffk'  through  the  Mnavlc  Shouis  (Utnal  during  the  ealendar 

year  JOO4. 


Articles. 

Tons. 

Estimated  • 
valne.     1 

Brick 

10 

54 

167 

791 

880 

81 

2,118 

168 

100 

2 

^' 

Coal      

Cotton 

31,400  1 

Cottonseed :. 

16,611  n 

Fertilizer 

7  600 

Flour                        

1,860  ' 
378,051  1 
4,064  1 
30.000 

60  1 

Qrain 

Implements,  bn^gies,  etc. . 
Iron,  pig: 

1 

Articles. 

Tons. 

Estimated 
value. 

Live  stock 

3 

100 

576 

18 

1,280 

4,498 

340 

$240 

Logs 

Lumber 

8,640 

Railroad  ticH 

915 
4,880 

Staves 

78,715 

Wood 

1,020 

Total 

10,500 

569, ooe 

The  above  is  exclusive  of  supplies  carried  by  Government  steamers. 
Number  of  passengers  transported,  954 ;  number  of  lockages  made,  2,145. 
There  was  no  traffic  through  the  canal  during  the  month  of  October,  owing  to 
the  unusually  low  stage  of  the  river. 

List  of  boats  and  barges  using  the  Muscle  Shoals  Canal  during  the  calendar 

year  190^. 


Net  ton- 
nage. 

Barges. 

Number 
of  trips. 

Name  of  boat. 

Number. 

Ton- 
nage. 

City  of  CharleBtrm 

98 
310 
43 
60 
54 
63 
10 

1 

600 

17 

13 

J.  R,  QiiTiiTNo  1  ,                         

i 

40 

188 

J.  R.  QunnKo.  8 

8             330 

1               80 

25 

J.T.  Reeder 

18 

^m  A  r  Oonpor    , ... 

1 

Gasoline  launch 

4             200 

6 

Comparative  statement  of  commerce  for  the  past  ten  years. 


Year. 

Tons. 

5,640 
3,880 
5,119 
10,264 
14,319 

Estimated  1                   yr^^ 
value.                         Y«^- 

Tons. 

14,881 
11,925 
7,712 

10,  sn 

10,5G0 

Estimated 
value. 

1806 

1 
$158,680  u  1900 

$297,894 

1886 

145,720     1901 

592,684 

1897 

88,566      1902 

677,605 

1866 

284,081      1908 

712, 150 

1899 

296,003  1    1904 

559,002 

bepobt  of  mr.  w.  8.  winn,  assistant  engineer, 

United  States  Muscle  Shoals  Canal, 

Kingman^  Ala,,  June  30,  1905, 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  work  under 
my  local  charge  at  Muscle  Shoals  Canal  for  the  fiscal  year  ending  June  30,  1905 : 

The  same  classification  of  work  that  has  been  used  for  the  past  eight  years 
In  the  annual  reports  on  this  work  will  be  adopted  for  this  report,  and  is  as 
follows : 

Canal, — Operation  and  care  of  locks  and  similar  structures,  maintenance  of 
embankment,  and  dredging  and  care  of  canal  trunk. 

Railway. — Maintenance  of  way,  rolling  stock  (repairs,  etc.),  and  operating 
expenses. 

Telephone  lines. — Oi)eration  and  repairs. 

Machine  and  blacksmith  shops  and  foundry. — Operation  and  repairs. 

Sawmill  and  carpenter  shops. — Oi)eration  and  repairs. 

Buildings, — Improvements  and  repairs. 
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Quarters  and  grounds. — Care  of,  eto. 
Floating  plant. — Operation  and  repairs. 
Dry  dock. — Operation  and  repairs. 
Miscellaneous  expenses. 

CANAL. 

Operation  and  care  of  locks  and  similar  strticiures. — Of  the  eleven  locks  in  the 
system,  ten  were  originally  equipped  with  hand-power  maneuvering  applianceis 
and  the  remaining  one,  Lock  A,  had  hydraulic  power  for  that  purpose.  The 
latter  had  given  more  trouble  and  cost  more  for  repairs  than  the  hand-power 
apparatus  of  the  other  ten  locks  combined.  It  was  accordingly  decided  to 
replace  the  hydraulic  plant  at  Lock  A  with  the  same  appliances  in  use  at  the 
other  locks.  In  submitting  project  for  the  change,  the  following  reasons  were 
given  for  making  it : 

"  1.  The  hydraulic  machinery  at  Lock  A  has  cost  more  for  repairs  in  the 
three  years  I  have  l>een  here  than  the  maneuvering,  apparatus  for  gates  and 
valves  at  all  the  other  locks  combined.  Repairs  will  be  heavier  in  the  future 
than  they  have  been  in  the  past.  Water  pipes  will  have  to  be  dug  up  and 
replaced ;  the  foundations  under  head  race  walls  and  under  machinery  pit,  the 
bottom  courses  of  which  are  wood,  will  have  to  be  torn  out  and  rebuilt;  and 
some  parts  of  the  machinery  will  come  in  for  repairs  every  month. 

"2.  In  the  winter  the  pipes  freesse  up  so  badly  that  the  gates  are  swung 
during  that  time  entirely  by  hand,  and  by  the  same  kind  of  appliances  as  are 
used  at  the  other  locks.  For  the  same  reason  the  pipes  leading  to  the  valve 
cylinders  are  kept  drained  during  the  winter,  except  during  high  stages  of  the 
river,  and  the  valves  are  operated  by  hand  crabs,  which  are  not  of  sufficient 
ix)wer  to  operate  the  valves  during  extreme  high  stages  of  the  river.  Then  it  is 
necessary  to  use  hydraulic  power,  connecting  up  the  pipes  for  every  boat's  pas- 
sage during  cold  weather  and  draining  the  pipes  after  the  boat  has  passed. 

"3.  To  make  good  time  locking  a  lx)at  through,  it  is  necessary  to  have  two 
operatives  who  understand  the  hydraulic  machinery.  At  the  other  locks  one 
operative  who  understands  the  appliances  is  all  that  is  necessary.  Steamboat 
deck  hands  can  give  what  assistance  the  operative  needs. 

"  4.  The  repairs  to  the  hydraulic  machinery  in  the  next  two  years  will  amount 
to  as  much  as  the  estimated  cost  of  making  the  change,  and  the  latter  once  done 
will  be  much  simpler,  will  not  require  any  special  skill  in  its  manipulation,  will 
require  far  less  repairs,  and  will  give  uniformity  in  design  of  maneuvering  api>a- 
ratus  throughout  the  entire  system." 

It  was  designed  to  make  the  change  during  the  low-water  season  of  the  fall, 
when  the  work  would  not  be  interfered  with  by  the  passage  of  boats;  but  the 
valves,  which  were  larger  than  the  capacity  of  the  foundry  at  this  place  and  had 
to  be  contracted  for  elsewhere,  did  not  arrive  until  more  than  a  month  after 
they  were  due,  and  by  that  time  a  boating  stage  had  come.  In  the  meantime  80 
much  freight  had  accumulated  on  the  river  and  steamboat  interests  protested 
so  vigorously  against  a  suspension  of  navigation,  that  it  was  decided  not  to  inter- 
fere In  any  way  with  the  passage  of  boats.  The  valves,  etc.,  were  changed  on  one 
side  of  the  lock  at  a  time,  leaving  those  on  the  other  side  free  to  make  lockages 
with.  If  the  work  had  been  done  as  at  first  contemplated,  during  the  time  navigation 
was  suspended  on  account  of  low  water,  the  pool  between  Lodes  A  and  B  would 
have  been  drained,  the  leakage  through  the  cofferdams  above  Lock  A  taken  care 
of  with  hand  pumps,  and  the  work  prosecuted  on  all  four  valves  slmtiltaneoualy. 
As  it  was,  boats  passed  nearly  every  day,  cofferdams  had  to  be  built  across  all 
of  the  culveii:  oi)enlngs,  and  a  steam  pumping  outfit  had  to  be  Installed  to  keep 
the  water  out  of  the  valve  chambers,  while  the  workmen  were  more  or  less 
hampered  bj'  having  to  work  in  closer  and  darker  quarters.  For  these  reasons 
the  work  cost  about  $350  more  than  estimated.  The  change  was  effected  early 
in  January,  and  is  very  satisfactory. 

Miter  sills  of  the  locks  are  surmounted  by  three  parallel  rows  of  12-inch  by  12- 
Inch  cushion  sticks.  (Considerable  leakage  had  developed  between  the  cushion 
sticks  and  the  lower  sill  at  lock  A — so  much,  In  fact,  that  it  interfered  with 
making  lockages.  The  leaks  were  stopped  by  driving  poplar  wedges  in  tlie 
cracks. 

The  steamer  Decatur  No.  J.  coming  out  of  Lock  B  with  a  barge  heavily  loaded  • 
with  logs,  accidentally  struck  the  corner  of  one  of  the  upper  gate  recesses  and 
displaced  nine  of  the  coping  stones.    Two  of  the  stones  had  to  be  recut,  and  all 
were  reset. 
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When  the  river  gets  within  2.5  feet  of  iow  water*  all  the  gates  at  Lock  1  are 
opened.  During  the  time  the  gates  are  open,  mud  and  leaves  are  deposited 
above  the  hIHs,  and  this  deposit  has  to  be  scraped  away  before  the  gates  can  be 
closed  again.  This  was  done  eight  times  during  the  year.  Occasionally  some  of 
the  interior  locks  have  to  }\e  scrai)ed  in  the  same  way,  one  scraping  each  having 
been  necessary  at  Locks  2,  X  and  4  during  the  past  year. 

Cast-iron  bedplates  under  the  capstans  with  which  the  gates  are  maneuvered 
cracked  at  some  of  the  locks,  and  were  replaced  with  heavier  ones  having  reen- 
forcing  ribs.  Two  each  were  put  in  at  Locks  1  and  4,  and  one  each  at  Locks 
2  and  3.  Heavier  foundation  stones  were  also  put  under  those  replaced  at 
Lock  1. 

All  of  the  lock  gates  in  the  system  are  mitering  swing  gates,  except  the  upper 
gates  at  Locks  5  to  0,  which  are  combined  wood  and  metal  drop  gates.  The 
latter  have  been  more  troublesome  to  operate  than  the  former,  chiefly  for  the 
reason  that  the  frame  on  which  the  gate  rests  when  down,  and  which  holds  the 
maneuvering  appliances.  Is  not  of  sufficient  strength  or  rigidity.  The  frames 
were  built  of  wood,  and,  becoming  softer  as  they  grow  older,  no  longer  attach 
securely  to  their  foundations  or  hold  shafting  and  pinions  in  their  proper  posi- 
tions. At  Lock  7  u  small  piece  of  drift  becoming  wedged  between  rack  and 
pinion  was  enough  to  lift  the  frame  from  its  foundation  attachments.  A  new 
metal  frame  was  put  in  at  l-ock  0  three  years  ago,  and  that  gate  has  given  no 
trouble  since.  Similar  frauu^  will  be  i)ut  under  the  other  drop  gates  as  soon  as 
they  can  be  made  in  the  shops  without  interfering  with  more  urgent  work. 
The  frame  for  Lock  7  is  about  ready  to  put  in. 

Another  trouble  with  the  drop  gates  was  the  leakage  that  had  developed 
between  the  ends  of  the  gates  and  the  lock  walls.  This  Joint  is  made  by  means 
of  gas  pipe,  so  mounted  that  with  the  lock  empty  the  pressure  due  to  head  on 
gate  forces  the  pipe  into  the  angle  between  the  gate  and  the  wall.  When  the 
lock  is  full  and  the  gate  ready  to  drop,  the  pipe  falls  away  from  the  wall, 
allowing  the  gate  to  go  down  freely  and  with  no  part  of  it  in  contact  with  the 
wall.  A  small  piece  of  drift  served  to  keep  the  pipe  far  enough  from  place  to 
start  a  leak,  and  the  leakage  thus  produced  had  eroded  the  walls  until  it  became 
serious  enough  to  interfere  with  lockages.  At  Locks  7.  8,  and  9  steel  plates  were 
let  into  the  walls,  flush  with  their  original  faces,  at  the  ends  of  the  gates. 
This  reduced  the  leakage  to  a  mlni.*^um,  and  will  prevent  a  recurrence  of  trouble 
from  that  source. 

Other  repairs  to  locks  were  of  a  minor  nature,  and  are  embraced  in  the  fol- 
lowing summary  of  repairs : 

DETAILED   STATEMENT   OF   REPAIRS   TO   LOCKS    AND   SIMILAR   STRUCTURES. 

Lock  A. — Repaired  hydraulic  machinery  every  month  until  changes  were  made 
in  valves  and  appliances;  did  away  with  hydraulic  power  and  lift  valves,  and 
substituted  valves  and  appliances  similar  to  those  in  use  at  the  other  locks; 
stopped  leakage  between  lower  sill  and  cushion  sticks  by  driving  in  poplar 
wedges ;  made  new  valve  covers ;  cleaned  drift  and  ice  out  of  valve  chambers. 

LocA;  B. — Put  in  new  capstan  pinion  and  several  sections  of  rack ;  recut  two 
coping  stones  and  reset  nine. 

Lock  1. — Scraped  mud  away  from  miter  sills  eight  times;  put  in  two  new 
capstan  bedplates  and  foundation  stones  under  them. 

Lock  2. — Scraped  mud  away  from  lower  sill;  tightened  guy  rods;  repaired 
footbridges,  and  put  in  new  capstan  bedplate. 

Lock  S, — Scraped  mud  away  from  lower  sill;  put  in  new  capstan  bedplate 
and  two  new  miter  posts;   repaired  footbridges  and  spar  platforms. 

Lock  4' — Attached  one  valve  to  shaft;  scraped  mud  away  from  lower  sill; 
put  in  two  new  capstan  bedplates. 

Lock  5. — No  repairs. 

Lock  6, — Scrubbed  gates. 

Lock  7. — Scrubbed  gates ;  made  new  valve  covers ;  repaired  footbridges ;  put 
in  new  bevel  gear;  repaired  old  wood  frame  and  built  new  metal  frame;  put 
in  steel  plates  at  ends  of  gate. 

Lock  8, — Scrubbed  gates;  made  valve  covers;  repaired  footbridges;  put  in 
steel  plates  at  ends  of  drop  gate. 

Lock  9. — Scrubbed  gates ;  repaired  footbridges  and  valve  covers ;  put  in  steel 
plates  at  ends  of  drop  gate. 

Aqueduct. — Cleaned  drift  away  from  piers. 

Bluewater  dam, — Put  in  two  new  valves. 
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Douglass  Branch  dam, — Put  in  three  new  valves. 
Helltown  Branch  dam, — Put  in  one  new  valve. 

Unit  cost  of  operating  and  care  of  Jocks^  etc. 


I  YeBsels  through 
.  canal. 

Lnmber.  <^^' 


Month  (190i-5). 


Number  p__^  ___ 


Jtay 

August 

September . 

October 

November  . 
December . . 
January — 
February... 

March 

April 

May 

June 


Average  per  month. 


196  1 
170  I 
168 


79 
fSSt 
804 
211 

m 

281 
186 
60 


174 


$45.61 
42.  ai 
62.20 
67.82 
56.28 

167.88 
69.60 
42.06 
89.88 
47.47 
48.66 
46.77 


60.86 


616.18 
46.65 
97.  ra 


152.03 
60.68 
17.01 
12.84 
13.27 
12.43 
18.42 
17.16 


26.92 


The  number  of  lockages  given  includes  those  for  craft  belonging  to  the  United  States. 

Maintenance  of  embankment  and  care  of  canal  trunk. — Drift  was  removed 
from  the  lateral  dam  above  Lock  A  for  its  whole  length  once»  and  several  times 
more  where  greatest  accumulations  occurred.  Part  of  the  drift  was  used  to 
make  revetment  to  prevent  dredged  material  from  running  back  into  the  canal, 
and  the  rest  was  either  burned  or  cut  up  and  cast  over  the  dam  into  the  river. 
Logs  were  cleared  out  of  the  canal  above  Lock  A  after  every  rise.  The  dry  wall 
just  below  Lock  A  was  repaired. 

Following  the  policy  of  reducing  leakage  through  canal  embankments  year 
after  year,  some  of  the  worst  leaks  were  worked  on.  Above  Lock  B  for  about 
600  feet  of  the  canal's  length  the  embankment  was  full  of  small  leaks,  the 
accumulation  of  which  made  a  stream  6  inches  deep  and  3  feet  wide.  The  leaks 
were  so  small  that  they  could  not  be  treated  indlvidualjy,  so  a  trench  3  feet  wide 
and  4  feet  deep  was  dug  in  the  canal  slope  of  the  embankment  and  filled  with 
puddled  clay.  As  a  result  the  leakage  was  almost  entirely  stopped.  The  worst 
leaks  remaining  along  the  lower  division  were  in  the  pools  between  Locks  2  and 
3  and  3  and  4,  where  both  the  bottom  of  the  canal  and  the  embankment  seem  to 
be  composed  largely  of  broken  stone,  shot  from  the  adjacent  bluffs  during  the 
construction  of  the  canal.  Such  a  condition  renders  it  very  difficult  to  stop 
leaks.  In  the  level  between  Locks  2  and  3  the  leaks  were  dug  out  last  fall  and 
good  stiff  clay  was  rammed  into  the  holes ;  yet  some  of  the  worst  ones  are  as 
bad  now  as  before  this  was  done.  To  stop  the  leaks  there  I  believe  it  will  be 
necessary  either  to  remove  the  mud  from  the  crevices  between  the  large  stones 
and  fill  in  with  concrete  or  to  dig  a  trench  in  the  slope  of  the  embankment  down 
to  bed  rock  and  ram  clay  into  it  It  is  believed  that  the  former  will  be  the 
cheaper  plan,  as  bed  rock  is  something  like  15  feet  below  the  top  of  the  ^ubank- 
ment  in  that  locality.     Nearly  all  the  leaks  show  in  the  bottom  of  the  canal. 

Between  Locks  3  and  4,  at  the  head  of  the  paved  weir  designed  to  discharge 
surplus  water  of  Bluewater  Creek  during  freshets,  the  stones  in  the  canal  bed 
show  to  be  smaller  than  in  the  pool  above,  and  the  leaks  are  correspondingly 
smaller,  giving  the  canal  bed  the  appearance  of  a  sieve.  These  small  leaks  nin 
together  in  passing  under  the  canal  bed  and  embankment  and  discharge  Into  the 
river  in  a  number  of  streams,  with  a  cross  section  of  a  foot  or  more  each.  The 
bed  of  the  canal  was  dredged  to  a  depth  of  2  feet  below  grade,  several  carloads 
of  cinders  were  scattered  over  the  bottom  of  the  canal  while  It  was  full,  aud 
then  the  pool  was  drained  and  about  18  inches  of  clay  puddled  over  the  bottom. 
This  stopped  about  half  the  leakage.  It  Is  believed  that  to  stop  the  leaks 
entirely  it  will  be  necessary  to  dig  a  trench  along  the  slope  of  the  embankment 
for  about  400  feet  of  its  length  and  ram  clay  into  it 

Small  leaks  caused  the  top  of  the  embankment  to  cave  in  at  30  different  points 
during  the  year,  but  they  were  all  discovered  and  repaired  before  serious  dam- 
age was  done. 

Old  stone  ballast  removed  from  the  railrojid  track  was  used  for  riprap  on  tlio 
canal  face  of  embankment  in  that  reach  and  for  about  GOO  feet  between  Locks  7 


Digitized  by  VjOOQIC 


APPENDIX  C   C — ^BEPORT  OF   MAJOB   NEWCOMER. 


1769 


and  8.  The  embankment  was  widened  at  Look  3  to  give  wider  roadbed  for  rail- 
road track,  and  above  Lock  2  to  strengtlien  a  place  where  a  break  had  once 
occurred  and  which  showed  signs  of  weakness.  Weeds  were  cut  and  ditches 
kept  open. 

Unit  cost  of  maintetiance  of  canal  trunk  and  embankment. 


Vesaela  throngh 


Month  (19(M-6). 


July 

Angoat 

September 

October 

November 

December 

January  

Febrnary 

March 

April 

May 

Jane 

Average  per  month 


'  Length  of  canal  trunk,  18  miles. 

Dredging. — ^The  dredge  Alabama  worked  some  in  every  month  exce)»t  Novem- 
ber, during  which  month  it  was  laid  up  on  account  of  water  being  too  low  to  get 
coal  for  fuel,  and  because  the  point  had  been  reached  where  the  water  on  the 
rock  reef  above  Lock  A  was  too  shallow  to  get  the  dredge  over  without  damaging 
its  lx>ttom,  and  in  June,  when  the  work  was  so  well  caught  up  that  the  dredge 
was  brought  in  for  some  much-needed  repairs. 

It  began  the  season  by  removing  300  cubic  yards  at  the  mouth  of  a  branch  half 
a  mile  below  Lock  G,  after  which  it  finished  the  level  between  Locks  4  and  .5, 
giving  6.5  feet  depth.  It  then  dredged  1,300  feet  of  canal  in  front  of  BUiewater 
weir ;  then  at  the  mouths  of  branches  between  Locks  2  and  3 ;  then  at  the  upper 
division,  where  It  dredged  all  the  way  from  Lock  B  to  Miltons  Bluff;  and 
finally,  on  May  15,  wound  up  by  finishing  a  complete  dredging  from  the  head  of 
the  lower  canal  to  Lock  1.  The  total  quantity  dredged  was  105,490  cubic  yards, 
of  which  75,244  cubic  yards  were  dredged  from  the  upper  and  30,246  from  the 
lower  canal. 

statement  of  dredging. 


Month  (]904r4S>. 


WageHOf 

opera- 
tivea,  coet 
of  mate- 
rial ex- 
pended, 
and  re- 
pairs. 


July 

August 

September. 
October.... 
November.. 
December . 
January.... 
February . . 

March 

April 

May 

June 


$447.22 
488.61 
4U.17 
886.07 


80.61 
880.82 
192.00 
879.88 
419.74 
192.18 


Cubic 

yards 

dredged 


10,501 
9.500 

17,689 
9,920 


4,866 
10,010 

6,610 
16,100 
15,170 

6,825 


Cost  per 
cubic 
yard. 


10.042 
.060 
.028 
.084 


.028 
.068 
.084 
.028 
.027 


Total 8,291.10 


106,480 


.081 


«  Mud,  gravel,  etc. 
RAILWAY. 

Maintenance  of  tcay, — The  experiment,  made  two  years  before,  of  removing 
old  stone  and  clay  ballast  and  reballasting  with  creek  gravel  having  proved  a 
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saccem  In  the  matter  of  maintenance  of  tnuic,  advantage  was  taken  of  tbe 
presen(*e  at  tbe  canal  of  tbe  lower  riTer  dredf^uK  fleet  to  use  tbe  dredge  iE^eii- 
tucky  and  two  bargeH  in  continnini;  that  work.  Tbe  gravel  was  dredged  from 
Bluewater  (*reek,  about  baif  a  mile  above  Its  moutb,  placed  on  barges,  and 
towed  by  tbe  Htenmer  Kingman  to  wbere  it  was  to  be  used.  Tbe  work  was  prose- 
cuted from  December  10,  wben  tbe  dredge  became  available,  until  It  was 
ordered  a  way,  January  16.  About  G  miles  of  track,  including  sidings,  was  re- 
ballasted,  49  barge  loads  of  gravel,  amounting  to  about  3,710  cubic  yaidK,  being 
used  in  tbe  work.  Before  reballasting  was  begun  tbe  track  gang  worked  two 
montbs  leveling  up  and  widening  top  of  embankment  so  as  to  reduce  tbe  quantity 
of  ballast  to  be  used. 

Repairs  were  commenced  on  Bluewater  Bridge.  New  frames  were  put  under 
tbree  tients,  and  cross-ties  were  bougbt  and  guard  rails  sawed,  about  one-half 
of  tbe  old  ones  being  too  rotten  to  use  again. 

RolHnff  stock  {repairn,  etc.), — Every  piece  of  rolling  stock  was  in  for  repairs, 
mainly  of  a  minor  description,  in  tbe  course  of  tbe  year.  Tbe  inspection  car 
was  painted  and  had  new  drawbeads  and  bumpers  put  on. 

Unit  cost  of  operation  and  maintenance  of  railway. 


Month  (IMM^). 


Cost  per 
mlleior 
mainte- 
nuioeof 
trmck.a 


July 187.94 

Angiut 84.00 

September i  VLVl 

October 17.12 

November laW 

December 81.41 

January ,  65.04 

Febmary 11.06 

March 1».06 

April 88.97 

May :  18.88 

Jnne :  88.16 

Averacre  per  montli '  80.88 


Miles 
run.  by 
engines. 


1,608 
1,614 
1,408 
1,9W 
1,176 
1,414 
1,484 
1,064 
1,868 
1,400 
1,408 
1,810 


1,414 


Oostof 
operat- 
ing, per 
engine- 
mfle. 


.086 
.106 

.oae 

.188 
.106 
.115 
.145 
.108 
.108 

.on 

.100 


.m 


•  Length  of  track  and  sidings,  16  miles. 
TELEPHONE  LINES. 

Operation  and  repairs. — While  tbe  lines  have  j?iven  better  serylce  than  ever 
before,  there  were  more  breaks  than  usual.  Most  of  these  occurred  between 
Locks  1  and  B,  where  the  line  traverses  land  that  is  being  cleared.  Thirty  new 
poles  were  put  up,  22  of  which  were  on  Tick  Island.  Poles  were  set  In  the  criii^ 
In  the  crossing  above  Lock  1  and  the  line  transferred  to  them,  thus  effecting  ? 
reduction  of  about  half  a  mile  in  the  length  of  tbe  line  and  reducing  the  length 
of  the  spans  in  the  river  from  1,300  to  «500  feet  each.  One  of  the  cribs  is  not  com- 
plete, and  two  others  are  only  partially  filled  with  stone.  They  were  not  filled 
because  of  their  inaccessibility  during  low  stages  of  the  river,  while  no  barges 
were  available  during  the  high  stages. 

Cost  of  operation  and  maintenance  of  telephone  lines. 


Month  (18044). 


Jnly 

August 

September 
October  ... 
November. 
December. 
January... 


Oostper  I 
mile.a 


80.76 
.48 
1.60 
1.88 
1.01 
.78 
8.68 


Month  0806). 


February 

March 

April 

May 

June 

Average  per  month 


Oostper 
mile. 


$1.36 

.«« 

.6« 

l.S 

1.91 


i.n 


•  Length  of  lines,  38  miles. 
MACHINE  AND   BLACKSMITH    SHOPS   AND   FOUNDRY. 

Operation  and  repairs. — Only  the  work  Incident  to  keeping  the  shops,  tools, 
and  machines  clean  and  in  repair  was  done,  except  that  the  cupola  of  tiie 
foundry  was  relined  and  new  chimneys  were  made  for  the  shops. 
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More  castings  were  made  In  the  foundry  than  in  any  previous  year.  Tiie 
majority  of  them  were  for  making  changes  in  valves  and  appliances  at  Locls  A. 
Coastings  aggregating  28,931  pounds  were  made,  at  a  cost  for  labor  and  mate- 
rial averaging  1.06  cents  per  pound. 

SAWMILL  AND   CAAPENTEB   SHOPS. 

Operation  and  repairs, — Repairs  to  mill  and  appliances  included  hammering 
and  filing  saws,  repairing  woodworking  tools  and  machines,  and  repairing 
mandret,  friction  wheels,  shafts,  flumes,  and  pulle3rs.  Six  new  cast-Iron  bevel 
geai*s  wer^made  and  put  in.  These,  however,  broke  after  t)eing  in  use  a  short 
time,  so  pattern  was  made  and  cast-steel  gear  secured,  which  have  been  run- 
ning several  months  now  and  have  not  given  any  trouble.  The  building  was 
jaqked  up  and  three  new  iKists  and  sills  put  under  where  the  old  ones  had 
rotted  out  A  new  GO- inch  inserted-tooth  saw  was  bought  and  is  giving  good 
satisfaction. 


Amount  and  cost  of  lumber  sawed  and  planed. 


July 

August 

September . 

October 

November  . 
December.. 

January 

February... 

March 

April 

May 

June 


Month  (1904-5). 


Total  and  average . 


Sawed. 


Feet 
B.  M. 


e53 
9,186 
5,064 
10,388 
9,478 


400 
4,290 
6,849 
11,960 
16,586 


77,691 


Cost  per 

Mr 


$2.94 
1.62 
1.84 
2.18 
2.40 
2.39 


1.88 
8.27 
2.01 
1.96 
2.24 


2.11 


Planed. 


Feet 
B.  M. 


1,000 
11,094 
480 
7,868 
6,948 
8,020 


400 


2,874 
7,886 
16,666 


66,121 


Cost 
perM. 


12.60 
Tl4 
8.54 
1.20 
1.68 
1.60 


1.88 


1.67 
1.48 
1.26 


BUILDINGS. 

Improvement  and  repair, — No  new  buildings  were  added  during  the  year. 

The  houses,  etc.,  painted  were  the  lockmasters'  houses  and  outbuildings  at 
Locks  3  (finished),  6,  and  9;  roofs  of  bam,  servants'  quarters,  and  new  storage 
building  at  Lock  6,  and  one  room  and  two  halls  in  assistant  engineer*s  quarters. 

Repairs  to  lockmasters'  houses  were  made  as  follows :  At  Lock  A,  steps  and 
floors,  cistern  house,  roof,  and  gutters,  and  bam  roof  repaired;  at  Lock  1,  floors 
repaired  and  new  steps  built ;  at  Lock  3,  new  steps  built  and  glass  put  in  front 
door;  at  Lock  4,  screens  and  lattice  work  put  in;  at  Lock  5,  steps  and  floors 
repaired;  at  Lock  6,  woodwork  repaired,  plastering  patched,  and  screens  put 
In ;  at  Lock  9,  roof  and  flreplaces  repaired,  latticework  and  kitchen  sink  put  in. 

Assistant  engineer's  quarters  had  new  quartered-oak  rafter  ceiling  put  in 
dining  room,  plastering  patched,  porch  re-covered,  servants'  house  re-covered, 
and  outbuildings  repaired.  Roofs  of  barn,  machine  shop,  and  foundry  were 
repaired.  Lockman's  house  at  Lock  4  was  reshingled,  and  a  stone  foundation 
was  put  under  the  one  at  Lock  6.  Sliding  doors  were  made  and  hung  on  new 
storage  building. 

Unit  cost  of  repairs  and  improvements  of  buildings. 


Month  a904-5). 


July 

August  — 
September 
October  . . . 
November. 
December. 
January... 


Costper 
buira- 
ing.a 


Alonth  (1905). 


|2. 66     February . 
8.10  ,   March  . 
4.48 

.48 

.48 


1.28 


April. 
May.. 
June  . 


Average  per  month . 


Ciostper 
build- 
ing. 


$2.30 

8.90 

8.60 

1.19 

.24 


2.46 


«  Number  of  buildings,  40. 
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QUARTERS   AND  GR0UND8. 

Built  fence  at  rear  of  lockmaster's  hou^e  at  Lock  9  from  bluff  to  river: 
repaired  feiures  around  gardens  at  Lo<!ks  A,  (>,  and  9;  whitewashed  feni-e  around 
dry-dock  yard;  rebuilt  fences  around  Loc^k  4  premises:  repaired  walks  and 
drives  in  grounds  at  Lock  6.  Title  having  iieen  acquired  to  right  of  way  for 
road  from  Lock  6  to  Huntsville  road  through  lands  of  M.  C.  Buxbaum.  he  was 
required  to  move  his  fences  back  off  the  lines.  The  right  of  way,  40  feet  wide, 
was  cleared  of  stones,  bushes,  etc.,  and  136  trees  were  planted  along  it  About 
215  cubic  yards  of  chert  were  quarried  and  put  on  the  road.  Quarters  and 
grounds  were  kept  clean.  * 

FLOATING   PLANT. 

Dredge  Alabama. — Guy  wires  that  support  the  A-frame  broke  June  22,  1904. 
and  repairs  due  to  that  cause  continued  until  July  7.  From  August  8  to  12 
minor  repairs  were  made  and  the  dredge  dismantled  in  order  to  lighten  it  suffi- 
ciently to  be  sent  to  the  upper  division,  where  it  was  rerigged  and  put  to  work 
August  17.  Ten  days  later  the  center  spud  broke  below  the  bottom  of  the 
boat,  and  the  channel-iron  casing  of  the  spud  was  so  bent  that  it  would  not 
come  up  through  the  well.  As  there  was  no  water  accessible  deep  enough  to 
drop  the  spud  through  the  well,  it  had  to  be  cut  in  two  and  brought  to  Look  6 
for  repairs.  On  October  21  the  dredge  was  dismantled  and  buckets,  linka,  pinj^ 
bushings,  and  other  fittings  were  brought  to  the  shops  to  be  overhauled. 
Twelve  buckets  had  new  shells  and  lip  bands  put  on  them,  at  a  cost  of  about 
|15  each.  The  other  buckets  and  all  the  links  were  repaired,  having  new  pins 
and  bushings  put  in  wherever  needed;  old  bushings  were  turned,  oil  boles 
drilled,  rollers  and  boxings  repaired  and  babbited.  The  machinery  was  put 
back  on  the  dredge,  and  it  resumed  work  December  13.  On  January  31  the 
center  spud  broke  and  five  days  were  consumed  in  getting  a  new  one,  framing 
it,  and  putting  it  up.  Only  running  repairs  were  made  from  that  time  to  May 
15,  when  foot  casting  of  center  spud  broke,  and  the  dredge  was  brought  to  lAni. 

0  for  complete  repairs.  These  included  putting  on  new  foot  casting  of  spud, 
calking,  scrubbing,  painting,  covering  boiler,  repairing  pumps  and  other  ma- 
chinery, and  putting  new  shells  and  lip  bands  on  12  buckets. 

17.  8,  8.  Kingman, — The  Kingman  had  only  running  repairs,  except  in  April, 
when  a  patch  was  put  around  the  interior  of  the  fire-box  along  the  mud  rim, 
and  on  May  18  it  was  put  in  the  dock  for  extensive  repairs.  Roof  and  bulk- 
heads were  patched;  new  deck,  deck  beams,  guard  rim,  towing  knees,  engine 
timbers,  and  stanchions  put  in;  wheel  rebuilt;  rudders  and  posts  repaire<l: 
calked  and  painted.  The  boat  made  10  trips  to  Florence.  8  to  Decatur,  1  to 
Riverton,  22  to  upper  division,  and  26  miscellaneous  shorter  trips,  and  in  addi- 
tion was  engaged  thirty  days  towing  gravel,  in  the  canal,  for  reballasting  rail- 
road track. 

Den-ick  Boat  A'o.  3. — Had  deck  and  rakes  horsed  and  calked ;  cabin  covere<f 
with  tarred  paper,  pipes  laid,  pump  and  injector  put  in,  and  was  painte^l 
throughout 

Barge  No.  5. — Was  placed  on  the  aqueduct  in  the  fall  and  calked  preparatory 
to  towing  gravel.  In  the  winter  it  was  put  in  the  dock  for  repairs  to  bottom, 
where  a  hole  had  been  knocked  in  it  while  towing  coal  from  Decatur. 

U.  8,  8.  Colbert. — Was  put  in  the  dock  in  March  to  have  its  hull  searched  and 
calked,  deck  patched,  and  rudders,  wheel,  guards,  and  roof  repaired.  Early  in 
April,  for  the  first  time  in  a  year,  it  was  put  in  commission  to  carry  a  Board  of 
Engineer  officers  from  Chattanooga  to  Riverton.  To  get  jeady  for  the  trip  it 
was  necessary  to  repair  stairways,  nosing,  railings,  and  boiler  deck.  Seven- 
teen outriggers  and  overlying  plank-shear  and  decking  were  put  on.  Later  it 
was  decided  to  put  it  in  such  repair  as  would  keep  it  from  deteriorating,  and 
it  was  painted,  its  deck  calked,  new  breeching  ordered,  furnace  repaired,  ma- 
chinery cleaned  up  and  repaired,  two  short  sec'tions  of  smokestack  and  13 
fenders  made,  and  both  boiler  deck  guards  covered  with  canvas.  During  th** 
time  it  was  in  commission  it  made  1  trip  to  Chattanooga,  5  to  Decatur,  and 

1  to  the  upper  division. 

Kingman's  barge. — Had  new  nosing  and  stanchions  put  on  one  end. 

V.  8.  8.  McPherson. — In  August  the  McPhcrmn  was  put  in  the  dock  and 
gotten  ready  to  go  to  Scott  Point,  with  crew  and  outfit,  to  investigate  lock 
and  dam  foundations  at  that  place.  A  new  ash  well,  2  new  rudders,  and  H5 
bottom  planks  were  put  in;  27  broken  floor  timbers  were  spliced;  stairways, 
railing,  and  wheel  were  repaired;  casings  around  smokestacks  and  new  work 
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were  painted ;  Iwttom,  sides,  and  rakes  were  calked.  Returning  from  that  trip, 
iu  September,  it  was  put  out  of  commission  until  Dc»ceml>er,  when  it  made  two 
trips  to  the  upper  division  and  three  to  Decatur  for  coal.  Tlie  l)oat  remained 
idle  then  until  it  left  the  canal.  May  10.  for  the  river  above  Chattanooga. 
Further  repairs  were  made  to  get  it  ready,  as  follows:  Cabins,  deck,  and  rail- 
ings were  repaired:  new  breeching  and  ijoiler  casings  made;  furnace  rebuilt; 
deck  and  rakes  calked;  capstan,  doctor,  pipes,  and  engines  overhauled;  roof 
and  new  work  painted ;  and  grate  bars,  furnace  doors,  and  liners,  aggregating 
2.292  iK)unds  of  castings,  made. 

(\  S,  8.  Lookout. — The  boat  was  docked  and  given  a  thorough  repairing, 
including  the  following  items:  Forty  deck  beams,  60  per  cent  of  the  decking, 
hog-chain  braces,  1  rudder,  kevels,  fenders,  and  guard  rim  were  put  in  new; 
cabins,  roof,  stairways,  hatches,  doors,  windows,  chocks,  towing  knees,  1  rud- 
der, and  wheel  were  repaired;  hull  was  calked  and  boat  painted  from  top  to 
bottom.  The  engineer  reported  for  duty  December  6,  and  with  his  helpers 
was  engaged  in  putting  machinery  back  in  place,  repairing  pumps  and  cap- 
stans, laying  new  pipes  in  hull,  rebuilding  furnace,  etc.  The  boat  left  on 
January  16  for  Kellys  bar  with  the  dredge  Kentucky  and  barges,  which  were 
used  in  locating  lock  and  dam  site.  On  April  23  it  again  came  to  the  canal 
for  a  three  days'  stay,  undergoing  some  minor  repairs — lining  engines  and 
putting  In  new  cams  and  cam  yokes.  Patterns  and  castings  were  made  for 
cams  and  yokes  and  whistle,  and  a  7  by  36  inch  whistle  was  made. 

U.  S.  dredge  Kentucky, — It  was  thought  that  the  hull  of  this  dredge  would 
require  very  little  repair  besides  a  new  deck,  but  when  the  deck  was  torn 
away  It  disclosed  a  bad  state  of  framework  beneath.  All  the  deck  beams  were 
rotten  on  top  from  gunwales  to  cabin.  They  were  adzed  off  from  i  to  3  inches 
deep  and  sound  timber  was  spiked  on  for  the  new  deck  to  rest  on.  Three- 
fourths  of  the  top  timbers  and  side  planks,  one  plank  on  bow  rake  and  two  on 
stern  rake,  stems,  spud  casings,  cast-iron  hatches,  hand  railings,  stairways,  and 
walk  ways  were  put  in  new.  Cabins,  roof,  and  bottom  were  repaired.  Two 
longitudinal  bulkheads  were  put  in  hull  from  stern  rake  to  forward  end  of 
Iwiler,  and  from  there  to  bow  they  were  continued  in  the  form  of  Howe  trusses. 
This  construction  was  given  to  the  forward  end  to  provide  openings  through 
which  to  tighten  bolts  in  spud  casings,  and  to  permit  leaks  around  same  to 
be  easily  discovered  and  stopped.  The  bulkheads  were  designed  to  give  greater 
stiffness  to  parts  of  the  boat  upon  which  great  strains  come.  The  foot  blocks 
of  the  A  frame  rest  upon  the  bulkheads  near  the  bow,  and  the  A-frame  guy 
wires  attach  to  them  near  the  stern.  Deck,  sides,  rakes,  and  bottom  were 
calked,  and  the  boat  was  painted  all  over.  Two  capstans  formerly  on  snagging 
barge  No.  1  were  installed.  Repairs  to  woodwork  necessitated  the  removal  of 
a  great  part  of  the  machinery.  The  engineer,  with  such  force  as  he  needed, 
overhauled  this  machinery  and  put  it  back. 

Dump  8COW8  No8.  i,  2,  and  3. — Were  docked  and  had  bridges,  stems,  nosing, 
rakes,  sloping  decks,  and  cross  bulkheads  repaired.  Flat  decks,  sides,  rakes, 
and  bottoms  were  searched  and  calked  wherever  needed. 

Barge  No.  P. — Had  new  sides,  stems,  rakes,  and  plankshear  put  on  and  bottom 
patched.  Deck  had  been  put  on  of  green  oak  the  year  before,  and  It  had  shrunk 
until  the  seams  were  several  times  as  large  as  they  should  be.  All  of  the  oakum 
had  dropped  out.  The  planks  were  wedged  together  and  the  large  cracks  filled 
with  strips  of  lumber.    Barge  was  calked  and  painted  all  over. 

Barge  No,  11. — Was  docked,  calked,  and  painted.  Twelve  new  planks  were 
put  in  bottom,  and  two  additional  rows  of  stanchions  in  the  hull. 

Quarter  doat  No.  3. — ^Was  docked,  calked,  and  painted  throughout.  Screen 
doors  and  windows  were  put  in  and  roof  repaired;  hatches  were  covered  and 
two  rooms  celled. 

Skiff. — One  skiff  was  made  and  delivered  to  watchman  at  lift  rock,  Colbert 
Shoals  Canal. 

Dry  dock. — ^Twenty  cubic  yards  of  broken  stone  were  placed  In  the  dock  to 
fill  up  holes  and  give  dry  footing  to  mechanics  repairing  boats.  Dock  had  mud 
scraped  from,  bottom  after  every  filling,  and  the  trash  accumulated  from  repairs 
to  boats  was  cleaned  up.  The  following  boats  belonging  to  the  United  States 
were  in  the  dock  for  repairs:  Steamers  Kingman,  Colbert,  Lookout,  and  Mc- 
Pherson;  dredge  Kentucky;  dump  scows  No8.  1,  2,  and  3;  barges  Nos.  5,  9,  and 
lit  and  quarter  boat  No.  3. 
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MISCELLANEOUS. 

The  items  embraced  under  this  head  were  about  as  usual,  viz,  hauling  8U{>- 
plies  from  Florence,  cutting  and  hauling  wood  for  fuel,  care  of  garden,  hauling 
logs  for  miscellaneous  purposes,  making  patterns,  repairing  tools  and  appli- 
ances, care  of  animals,  handling  coal,  shoeing  mules,  checking  and  care  of 
property,  pay  of  laundress,  pay  of  men  on  duty  Sundays  and  holidays,  etc. 
Built  one  gauge  each  for  Kellys  bar  and  Savannah,  Tenn.  Made  fill  about 
half  a  mile  above  Lock  6  for  roadway  for  wagons  and  teams  from  bottom 
lields  to  top  of  canal  embankment  Set  gas-pipe  monuments  along  boundary  of 
road  right  of  way  acquired  from  M.  G.  Buxbaum. 


Respectfully  submitted. 


Maj.  II.  C.  Newcomer, 

CorpB  of  Engineers. 


W.  S.  Wink, 
AsBistant  Engineer. 


CC  3. 

IMPROVEMENT   OF   FRENCH    BROAD   AND   LITTLE   PIGEON   RIVERS. 

TENNESSEE. 

For  details  of  these  rivers,  see  page  458  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  this  year. 

The  balance  available  at  the  iJeginning  of  the  fiscal  year  was  not 
sufficient  to  do  any  work,  beyond  making  some  minor  repairs  to  the 
floating  plant. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $2,000 
for  maintenance.  It  is  proposed  to  apply  the  available  balance  and 
the  additional  appropriation  recommended  to  maintenance  of  the 
navigable  waterway  by  the  removal  of  snags  and  other  obstructions 
and  the  repair  of  existing  works  of  regulation. 

Money  statement, 

July  1,  1904,  balance  unexpended $459.10 

Proceeds  sales  of  condemned  property 1.88 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-       2, 000. 00 


2,461.07 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 325.  78 


July  1,  1905,  balance  unexpended 2, 135.29 

July  1,  1905,  outstanding  liabilities 126.19 

July  1,  1905,  balance  available 2,009.10 


Amount  (estimated)  required  for  completion  of  existing  project 63,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPBOPBIATIONS. 


June  14,  1880 110,000.00 

March  3,  1881 3,500.00 

August  2,  1882 5,000.00 

July  5.  1884 3,500.00 

August  5,  1886 6,000.00 

August  11,  1888 10,000.00 

September  19,  1890 10, 000. 00 

July  13,  1892 15,000.00 

August  18,  1894 7,000.00 

June  3,  1896 5,000.00 

March  3,  1899 5,000.00 


June  13,  1902 $15,000.00 

March  3,  1905 2,000.00 

Total 97, 000. 00 

July,     1903,     proceeds     of 

sales .08 

August,   1904,  proceeds  of 

sales 1. 88 

Total 97, 001. 96 


COMMEBCIAL  STATISTICS. 

French  Broad  River ^  Tennessee, 


Articlee. 


Tear  ending  Decem- 
ber 81, 1004. 


Brick 

Farm  produce 

FertUizer 

Flour 

(General  merchandise 

Grain 

Hay 

Livestock 

Logs 


Tons. 


87 

461 

125 

48 

587 

4,887 

2,100 

188 

10,087 


Estimated 
yalue. 


$162 
25,440 
2,500 
3,080 
104,108 
128,865 
87,800 
11,040 
87,806 


Articles. 


Year  ending  Decem- 
ber 81, 1004. 


Lumber 

Marble 

Railroad  ties 

Sand - 

Straw 

Wood 

Total  .. 


Tons. 


5,280 

160,600 

887 

72,000 

075 

1,225 


258,847 


Estimated 
▼alue. 


170,200 

1,606,000 

706 

48,000 

7,800 

1,470 


2,120,246 


Moved  by  steamboats  and  barges,  247,635  tons;  In  flatboats.  725  tons;  In  rafts  (logs 
and  lumber),  10,487  tons.     Number  of  passengers  transported  (1904),  2,811. 

Of  the  five  steamboats  given  in  the  last  annual  report  as  plying  on  the  French 
Broad  River,  one,  the  Flora  Swann,  was  not  in  this  service  during  the  year,  and 
the  number  of  barges  was  reduced  from  47  to  39. 

The  total  number  of  craft  operating  In  the  river  during  the  calendar  year  1904 
was  4  steamboats,  of  a  total  of  222  tons  burden  net,  and  39  barges,  of  a  total 
capacity  of  1,597  tons,  as  shown  in  the  following  table : 

,  List  of  boats  and  barges  navigating  the  French  Broad  River  during  the  year  1904. 


Net  ton- 
nage. 

Barges. 

Between— 

Miles  on 
French 
Broad 
River. 

Name. 

• 

Num- 
ber. 

Ton- 
nage. 

Bin  Tate... 

70 
86 
42 

24 

}       16             720 
10            400 

12             450 

1              27 

Tj<wulirBilA  And  K'infrKton 

60  5 

Jane  Austin 

OUverKlng 

Cainch 

Marble  quarries,  10  miles  above  Knox- 
ville,  to  10  miles  below  KnoxviUe. 

Paint  Rock  (French  Broad  Biver)  and 
Looneys  Island  (Tenneesee  River). 

Seven  luand  shoals  and  KnoxviUe 

5.5 
3.8 
14.0 

Total 

222 

80 

1,507 

The  above  steamboats  are  also  reported  as  plying  on  the  Tennessee  River 
above  Chattanooga ;  the  Bill  Tate  and  Jane  Austin  again  on  the  Clinch  River, 
and  the  Oliver  King  on  the  Holston  River. 
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Comparative  Htatetnent  of  commerce  for  the  past  ten  years. 


Year. 

Tons. 

Estlxnated    ! 
value.        1 

Year. 

Tons. 

Bstiinated 
valoe. 

1896                       

42,898 
249,204 

70,756 
124,960 
102,268 

$1,833,962.00  | 
1,469,836.00 
617,256.80 
928,861.90  ! 
779,706.10  ; 

1900 

160,827 
108,340 
157,819 
102,076 
258.847 

$1,225,677.30 

1896 

1901 

922,(«BLai 

1807 

1902 

1,810,772.011 

1808 

1908 

1,080,463.  CD 

1899 

1904 

2,129,2lfi.U) 

C  C  4. 

IMPROVEMENT  OF  CLINCH,  HIWASSEE,  AND  HOLSTON  RIVERS, 

TENNESSEE. 

(a)    CLINCH   RIVER. 

For  details  of  this  river,  see  page of  the  Annual  Report  of  the 

Chief  of  Engineers  for  this  year. 

The  only  work  done  during  the  year  consisted  in  minor  repairs  to 
floating  plant. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $6,000 
for  the  Clinch  and  Hiwassee  rivers,  for  continuing  improvement  and 
for  maintenance.  Of  this  sum  $1,500  were  allotted  to  the  Clinch 
River  for  maintenance.  It  is  proposed  to  apply  the  available  balance 
and  the  additional  appropriation  recommencfed  to  maintenance  of 
the  navigable  waterway  by  removing  snags  and  other  channel  ob- 
structions and  repairing  existing  works  of  regulation. 

Money  statement. 

.Tuly  1,  1904,  balance  unexpended $89a  2.^ 

Proceeds  sales  of  condemned  proiierty  (allotment) .  r>4 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905 

(allotment) 1,500.00 

2,3d8.7T 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 370.  IG 

July  1,  1905,  balance  unexpended 2. 028.  61 

July  1,  1905,  outstanding  liabilities 2&  JM 

July  1,  1905,  balance  available 1,999.77 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2,OOaO0 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 


APPBOPBIATIONS. 


June  14,  1880 $10,000.00 

March  3,  1881 3,000.00 

August  2,   1882 3,000.00 

July  5,  1884 5,000.00 

August  5,  1886 5,000.00 

August  11,  1888 5,000.00 

September  19,  1890 4,000.00 

July  13,  1892 4,000.00 

August  18,   1894 2.500.00 

March  3,  1899 8.500.00 


June  13,  1902  (allotment).  $3,00a00 

March  3, 1905  (allotment) .  1, 500. 00 

Total 54, 500. 00 

July,     1903,     proceeds     of 

sales .56 

August,   1904,  proceeds  of 

sales .54 


Total , 54, 501. 10 
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CM>MMEBCIAL  STATISTICS. 

CHnch  River,  Tennessee. 


Article*. 

Year  ending  Dec.   1 
81,1806.            1 

Articles. 

Year  ending  Dec. 

Tons. 

Estimated 
value.     1 

Tons. 

Estimated 
value. 

Brick    

88 

860 

783 

155 

201 

3,891 

14.678 

8,917 

267 

57,628 

$2,115  1 
720 

48,896  i 
3,100 

12,042  1 
831,048  1 
834,062  , 

70,500 

20,544 
461,024 

Lnmber  

6,220 
676 
2,965 
25 
1,802 
5,000 
8,075 

$96,460 
1,962 

Coal 

Railroad  ties 

Farni  Tiro<lHC<* .. 

Sand 

Staves 

1,990 
126 

Fertilizer 

Flour   

Straw 

10,896 
85,000 

General  merchandise 

Telegraph  poles 

Qrain 

wooa.r...^^. :... 

8,680 

Hay 

Total 

Livestock 

100,701 

1,980,686 

Logs 

Moved  by  steamboats  and  barges,  37,153  tons;  In  rafts  (logs  and  lumber),  63,648  tons. 
Number  of  passengers  transported  (1904),  5,222. 

Of  the  8  steamboats  reported  in  the  last  annual  report  as  plying  on  the  Clinch 
River,  2,  of  a  total  of  81  tons  burden  net,  were  not  In  this  service  during  the 
year,  and  the  number  of  barges  was  reduced  from  51  to  23. 

The  total  number  of  craft  operating  in  this  river  during  the  year  ending 
December  31,  1904,  was  6  steamboats,  of  a  total  of  416  tons  burden  net,  and  23 
barges,  of  a  total  capacity  of  1,236  tons,  as  shown  on  list  below. 

List  of  boats  and  barges  operating  in  the  Clinch  River  during  the  year  190. i. 


Net  ton- 
nage. 

Barges. 

Between  what  points. 

Miles  on 

Name. 

Nnmber. 

Ton- 
nage. 

Clinch 
Blver. 

27 

28 
70 
16 
186 

2 

1 
16 

•      * 

Lees  Ford  and  Harriman 

45.5 

City  of  London 

BillTate 

86 

80 
720 

400 

Pinhook  and  Harriman 

'  Littie  Tennessee  River  and  Har- 
I    rlman. 

KlLgston  and  Knozville 

4.5 
4.6 

.8 

Kingston  and  Leadvale 

.8 

Kingston  and  Chattanooga 

Gasconade 

Total 

74 

.8 

416               28 

1,286 

These  steamboats  are  also  reiwrted  as  plying  on  the  Tennessee  River  above 
Chattanooga.  The  Bill  Tate  and  Jane  Austin  are  further  reported  as  navigating 
the  French  Broad  River. 

Comparative  statement  of  commerce  for  the  past  ten  years. 


Year. 


1895. 
1896 
1897 
1896 
1899. 


ENO   1905  M- 


Tons. 


68,900 
89,456 
102,629 
160,845 
185,691 


-112 


Estimated 
value. 


1489,408.80 

367,788.00 

908,238.46 

865,759.50 

2,891,624.65 


Year. 


1900 
1901 
1902 
1908 
1904 


Tons. 


182,511 
164,586 
129,925 
161,716 
100,701 


Estimated 
value. 


$1,462,294.75 
1,683,103.58 
2,272,348.00 
2,847,372.00 
1,080,686.00 
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(b)  hiwassee  river. 

For  details  of  this  river  see  page  460  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  this  year. 

No  work  was  done  during  the  year  except  minor  repairs  to  floating 
plant. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  $6,000  for 
the  Clinch  and  Hiwassee  rivers,  for  continuing  improvement  and 
for  maintenance.  Of  this  sum,  $4,500  was  allotted  to  the  Hiwassee 
River. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  maintenance  of  the  navigable 
waterway  by  removing  snags  and  other  channel  'obstructions  and 
repairing  existing  works  of  regulation,  and  to  continuing  improve- 
ment in  the  vicinity  of  Agency  shoals  and  Rogers  shoals,  about  7 
and  10  miles,  respectively,  above  the  mouth  of  the  river.  These 
obstructions  are  aescribed  in  the  Annual  Report  for  1901,  pages 
2472-2473. 

Money  statement. 

July  1,  1904,  balance  unexpended $112.12 

Proceeds  sales  of  condemned  property 8.2) 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905, 

(allotment) 4,500.(XJ 


4,620.35 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 110.  f«' 


July  1,  1905,  balance  unexpended 4,510.35 

July  1,  1905,  outstanding  liabiUties 23.04 


July  1,  1905,  balance  available 4,487.31 


Amount  (estimated)  required  for  completion  of  existing  project 56,  625.0Ci 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $3, 000. 00 

For  maintenance  of  improvement 2,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


5,000.(K.) 


APPBOPBIATIONS. 


August  14,  1876 $10,000.00 

June  13,  1878 10, 000. 00 

March  3,  1879 3,000.00 

June  14,  1880 3,000.00 

March  3,  1881 1,500.00 

August  2,  1882 1,  500. 00 

July  5,  1884 2,500.00 

August  15,  1886  1 2, 500.  00 

August  11,  1888 1,000.00 

September  19,  1890 1, 500. 00 


June  13,  1902  (allotment).  $10.000.<«i 

March  3, 1905  (allotment)  _  4, 5U0. <"' 

Total 51,000.1'!' 

August,  1904.  proceeds  of 
sales  of  condemned  prop- 
erty   ar> 

Total 51,00&23 
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COM  MEBCI  \ L   STxVTlSTlCS. 

Hlwasaee  River,  Tennessee. 


Articles. 

Year  ending  Decem- 
ber 31, 1904. 

Articles. 

ber81,I904. 

Tons. 

Estimated 
value. 

Tons. 

Estimated 
value. 

Brick    

106 
100 

25 
100 
286 

55 

aoo 

$240 
8,000 
1,375 
80,000 
10,600 
1,000 
24,000 

Logs 

1,380 

40 

76 

100 

437 

$11,040 

eoo 

FArtiHcAr 

Lumber 

Flour 

Produce 

5,600 

General  merchandise 

Sti*aw 

'S» 

Grain 

Wood 

525 

Hay 

Total 

Live  stock 

3,006 

77,580 

Moved  by  steamboat  and  barges,  1,623  tons;    in  rafts,   1,380  tons, 
sengers  transported  (1904),  260. 


Number  of  pas- 


One  steamboat,  the  Sam  A.  Connor,  of  (J3  tons  burden,  net,  with  two  barges 
of  a  total  capaci^  of  100  tons,  navigated  the  river  for  the  first  three  months  of 
the  year.  It  was  then  sold,  and  no  steamer  piled  on  the  river  during  the 
remainder  of  the  year. 

Comparative  statement  of  commerce  for  the  past  ten  years. 


Year. 

ToTw      Estimated 
^°^*         value. 

Year. 

Tons. 

Estimated 
value. 

1896  

8,876  $145,431.60 

1900a 

1H86« 

1901a 

l«97a 

1 

1902 

16,041 
18,852 
8006 

$840,807.00 

lH08a 

::"::::::|:::::::::::: 

1908 

412,412.00 

1899a 

1904    

77,680.00 

1 

«  Commercial  statistics  not  obtained. 


(c)  HOLSTON    RIVER. 


For  details  of  this  river,  see  page  461  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  this  year. 

No  work  was  done  during  the  year  aside  from  the  care  of  floating 
plant.  The  balance  of  the  allotment  of  $5,000  made  July  1, 1902,  from 
the  appropriation  of  $18,000  in  the  act  of  June  13,  1902,  for  the 
Clinch,  Hiwassee,  and  Ilolston  rivers,  is  retained  for  the  purpose  of 
clearing  the  channel  of  overhanging  trees  and  other  obstructions, 
as  the  interests  of  commerce  may  demand  from  time  to  time. 

Money  statement. 

July  1,  1904,  balance  unexpended $1,  776. 10 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 300. 00 


July  1,  1905,  balance  unexpended 1,476. 10 


APPBOPBIATIONS. 


July  1,  1902  (allotment) $5,000 
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COMMERCIAL  STATISTICS.   YEAB  ENDING  DECEMBER  31,   1904. 

Holston  River,  Tennessee, 


Articlee. 

Toiuu 

Bsthnated 
▼aloe. 

Logs 

U,148 
IJOO 

16  500 

Lumber 

Total 

12,249 

105,  ee 

Moved  in  rafts,  12,149  tons ;  by  steamboat  and  barges,  100  tons. 

The  only  steamboat  traflBc  on  the  river  during  1904  consisted  of  one  trip  5.5 
miles  up  the  river,  made  by  the  steamer  Oliver  King,  of  42  tons  burden  net,  with 
two  barges  of  80  tons  capacity,  which  brought  out  a  cargo  of  lumber. 


C  C  5. 

TENNESSEE  RIVER,  AT  MUSCLE  SHOALS  CANAL. 
[Printed  in  Senate  Document  No.  173,  Fifty-eighth  Congress,  third  session.] 

Engii^eer  Office,  United  States  Army, 

Chattanooga^  Tenn.^  February  16j  1905. 

General  :  I  have  the  honor  to  submit  the  following  report  in  com- 
pliance with  your  indorsement  of  January  26,  1905,  on  Senate  resolu- 
tion of  January  24,  1905,  calling  for  certain  information  with  refer- 
ence to  the  lands  and  water  power  at  the  Muscle  Shoals  Canal.  A 
small  lithograph  map  ^  showing  the  general  situation  at  the  canal,  and 
a  tracing  on  much  larger  scale  showing  the  lines  of  the  present  and 
old  canals,  with  adjacent  lands,  are  transmitted  herewith,  marked 
"  A  "  and  "  B,"  respectively. 

The  first  paragraph  of  this  resolution  reads  as  follows : 

Resolved,  That  the  Secretary  of  War  inform  the  Senate  of  the  condition  of  the 
Muscle  Shoals  Canal,  on  the  Tennessee  River,  with  reference  to  the  right  of  way 
for  said  canal,  and  as  to  any  tracts  of  land  along  the  line  that  are  necessary  to 
be  acquired  by  the  Government  for  the  security  or  convenience  of  operating  or 
maintaining  the  same. 

The  United  States  undoubtedly  owns  the  right  of  way  for  the  upper 
section  of  the  canal,  having  purchased  the  necessary  land  for  this  pur- 
pose, as  shown  on  map  B."  The  ownership  of  the  lands  occupied  by 
the  lower  section  of  the  canal  is  not  so  clear,  but  it  is  held  that  prac- 
tically all  private  titles  to  these  lands  have  been  extinguished  either 
by  the  United  States  or  by  the  State  of  Alabama. 

The  lands  along  this  section  that  have  been  actually  purchased  by 
the  United  States  are  shown  on  map  B,  and  these  portions,  of  course, 
clearly  belong  to  the  United  States.  The  remaining  portions  of  the 
right  of  way  are  thought  to  be  the  property  of  the  United  States, 
either  by  adverse  possession  for  a  sufficient  term  of  years  or  as  belong- 
ing to  the  right  of  way  of  the  old  canal  built  by  the  State  under  the 
authority  of  Federal  law  and  controlled  by  the  State  for  many  years 
prior  to  the  time  when  the  United  States  assumed  charge  of  the  work 
and  rebuilt  it. 

«  Not  reprinted ;  printed  in  S.  Doc,  No.  173,  58th  Cong.,  3d  sess. 
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By  act  of  May  23,  1828,  the  United  States  granted  the  State  of 
Alabama  400,000  acres  of  public  land  to  aid  it  in  improving  the  Ten- 
nessee River  at  Muscle  shoals  and  Colbert  shoals  in  accordance  with 
plans  to  be  approved  by  the  President  of  the  United  States.  Under 
this  law,  and  m  accordance  with  an  act  of  the  legislature,  approved 
January  15,  1830,  the  State  undertook  the  work  through  a  "  board  of 
Tennessee  canal  commissioners,"  who  were,  among  other  things,  em- 
powered to  acquire  the  right  of  way  through  private  lands,  and  to  pay 
all  damages  that  might  result  to  such  lands  by  the  construction  of 
the  canal,  which  was  planned  to  give  passage  around  the  Big  Muscle 
shoals. 

Certain  of  the  public  lands  referred  to  above  were  reserved  for  a 
time  for  canal  purposes,  and  then  sold  in  conformity  with  an  act  of 
the  State  legislature  approved  January  16, 1831.  The  deeds  for  these 
lands  embodied  the  provisions  of  the  act  which  required — 

that  the  purchasers  thereof  shaH  permit  the  canal  commissioners  to  take,  free  of 
any  eharg^e,  any  part  thereof  for  the  use  of  the  said  canal,  or  to  take  and  use. 
free  of  any  charge,  any  timber,  stone,  gravel,  or  earth,  or  convert  any  stream  of 
water  thereon  to  the  use  of  said  canal,  free  of  any  charge  or  expense  to  said 
canal  whatever. 

The  lands  abutting  on  the  lower  section  of  the  canal,  on  which  these 
canal  privileges  were  reserved  by  deed,  are  indicated  by  yellow  margin 
on  map  B.*» 

The  old  canal  around  Big  Muscle  shoals  was  begun  in  1831  and 
opened  in  1836.  It  is  to  be  presumed  that  the  canal  commissioners 
acquired  the  necessary  right  of  way  through  private  lands  and  paid 
all  damages  to  such  lands  that  may  have  resulted  from  the  canal  con- 
struction. The  canal  soon  fell  into  disuse,  but  the  State  continued  to 
exercise  control  over  it  until  the  United  States  took  possession  and 
began  rebuilding  it  in  1875.  It  was  opened  to  navigation  in  its  pres- 
ent form  in  1890. 

In  rebuilding  the  canal  there  were  some  departures  from  the  old 
line.  Several  suits  for  damages  on  account  oi  land  occupied  or  in- 
■  jured  by  the  present  work  have  been  instituted  against  the  United 
States.  Some  of  these  were  discontinued  and  others  settled  by  the 
purchase  of  the  land  in  question.  There  are  no  such  suits,  however, 
known  to  this  oflSce  pending  against  the  United  States  at  the  present 
time. 

If,  as  is  believed,  the  right  of  way  for  the  canal  is  now  rightfully 
in  the  possession  of  the  United  States,  there  are  no  tracts  of  land 
along  the  line  that  are  now  deemed  "  necessary  to  be  acquired  by  the 
Government  for  the  security  or  the  convenience  of  operating  or  main- 
taining the  same." 

The  question  of  acquiring  the  private  lands,  amounting  to  about 
341  acr^s,  that  lie  between  the  river  and  the  lower  section  of  the  canal, 
has  been  under  consideration  for  some  time.  Mr.  W.  S.  Winn,  the 
assistant  engineer  in  charge  of  the  canal,  recommends  their  purchase 
on  the  following  grounds: 

First.  To  afford  dumping  ground  for  the  material  that  must  period- 
ically be  dredged  from  the  canal  trunk. 

Second.  To  afford  borrow  pits  from  which  to  get  earth  for  stopping 
leaks,  repairing  breaks,  strengthening  embankments,  etc. 

«  Not  reprinted ;  printed  In  S.  Doc.  173,  58th  Cong.,  3d  sess. 
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Third.  To  settle  questions  of  disputed  ownership. 

Fourth.  To  avoid  all  further  claims  for  daniapes  arising  from  pri- 
vate ownership  of  these  outside  lands. 

Thes(»  undoubtedly  represent  advanta^s  of  some  value,  but  after 
considerable  deliberation  I  am  not  convinced  that  they  are  of  sufficient 
importance  or  urgency  to  warrant  the  purchase  of  all  of  thase  outside 
lands  at  the  present  time.  It  is  probable  that  these  needs,  should  they 
require  additional  ground,  can  be  satisfied  by  the  purchase  of  limited 
portions  of  these  tracts.     No  present  action  is  recommended. 

The  second  paragraph  of  the  Senate  resolution  reads  as  follows: 

Second.  And  that  he  will  .ndvlse  the  Senate  of  his  opinion  as  to  the  l>est 
method  of  acquiring  such  lands — whether  hy  process  of  (Condemnation  or  by  pur- 
chase— and  whether  a  commission  is  necessary  for  that  punwse. 

If  at  anv  time  it  should  be  considered  advisable  to  acquire  addi- 
tional lanci  for  the  canal,  it  would  be  better  to  do  so  by  purchase  in 
case  the  price  demanded  is  reasonable  and  a  good  title  can  be  thus 
secured.  Otherwise  the  land  should  be  acquired  by  process  of  con- 
demnation. In  neither  case  would  it  appear  to  be  necessary  to  have 
a  commission  authorized  for  the  purpose,  as  the  War  Department 
can  take  the  necessary  steps  under  authority  granted  by  the  act  of 
April  24, 1888.  [ 

The  third  paragraph  of  the  Senate  resolution  reads  as  follows: 

Third.  And  that  he  will  inform  the  Senate  (first)  whether  the  water  power 
at  I^ck  (5  on  said  caniil  Is  l)eing  usefully  employed  for  supplying  power  for  tlie 
machinery  at  said  lock,  that  belonp*  to  the  United  States;  and  (second)  whether 
it  will  be  useful  to  the  public  service  to  increase  such  machinery  for  the  punwse 
of  l)eing  employed  in  the  (H)nstructiou  or  repair  of  l)oats,  dredges,  and  the  prej^ji- 
ration  of  materials  or  machinery  for  use  in  Government  work  for  the  improve- 
ments on  the  Tennessee  River  or  its  tributaries. 

The  first  question  is  answered  in  the  affirmative,  and  the  second  in 
the  negative.  The  water  power  at  Lock  0  is  used  to  run  the  machines 
in  the  carpenter  shop,  sawmill,  and  planing  mill.  By  this  means 
.  much  of  the  lumber  required  for  repairs  to  the  Government  buildings 
and  boats  is  manufactured  from  logs  at  a  cost  considerably  below  tlie . 
market  value  of  such  material.  The  tools  in  the  machine  shop  ai'e 
run  by  steam  power.  This  shop  is  not  conveniently  located  with 
reference  to  the  water  power,  except  for  electric  transmission,  and 
this  would  require  the  mstallation  of  an  electric  power  generating 
plant.  The  expense  of  reorganizing  the  shop  on  this  basis  would 
probably  be  out  of  all  proportion  to  the  saving  in  operation  that 
might  be  effected  for  the  small  amount  of  power  that  is  used.  More- 
over, at  certain  stages  of  the  river  the  available  supply  of  water  from 
the  canal  is  practically  exhausted  by  the  present  plant.  In  short,  the 
present  facilities  for  making  repairs  appear  to  be  ample  for  the  pres- 
ent needs  of  the  Goverimient  works  of  improvement  on  the  Tennessee 
River  and  its  tributaries. 

The  fourth  paragraph  of  the  Senate  resolution  reads  as  follows: 

Fourth.  And  that  he  inform  the  Senate  whether  the  War  Department  has 
granted,  or  sanctioned,  or  approved  any  grants,  licenses,  or  privileges  for  the  use 
of  the  water  power  of  the  Tennessee  River,  on  any  part  of  the  Muscle  shoals,  to 
any  persons  or  tH)r|>orations,  and  that  lie  state  the  terms,  conditions,  and  extent 
of  such  grants,  privileges,  or  licenses,  and  the  authority  under  which  the  same 
have  been  made. 

This  office  has  no  information  that  the  War  Department  has  ever 
taken  any  such  action  as  that  described  in  this  paragraph,  unless  its 
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action  should  be  so  regarded  in  one  instance,  when,  under  date  of  Au- 
gust 17, 1904,  I  was  authorized  by  the  Department  to  inform  the  own- 
ers of  the  hind  on  lK)th  sides  of  Turkey  Island  Chute  (nearljr  opposite 
Tjock  6)  that  the  War  Department  would  interpose  no  objection  to 
their  constructing  a  dam  across  this  chute,  provided  it  is  so  built  as 
not  to  obstruct  or  injure  navigation  in  any  way. 

The  only  real  grant  of  the  above  character  known  to  me  is  that 
made  by  Congress  to  the  Muscle  Shoals  Power  Company  by  act  of 
March  3, 1899,  which  is  as  follows : 

AN  ACT  granting  to  the  Muscle  Shoals  Power  Company  right  to  erect  and  construct  canal 
and  power  stations  at  Muscle  Shoals,  Alabama. 

Be  it  enacted  by  the  Senate  and  Home  of  Representatives  of  the  United  States 
of  America  in  Congress  assetnhled,  That  the  consent  of  Congress  Is  hereby  given 
to  the  Muscle  Shoals  Power  Company,  a  corporation  created  and  organized  luider 
a  charter  granted  by  the  legislature  of  the  State  of  Alabama,  Its  successors  or 
assigns,  to  erect,  construct,  operate,  and  maintain  inlet  and  outlet  races  or 
canals  and  a  power  station  or  stations  at  a  point  or  points  at  or  near  the  Muscle 
shoals  in  Tennessee  River,  and  to  make  such  other  improvements  as  may  be 
necessary  within  said  limits  for  the  development  of  water  power  and  transmis- 
sion of  the  same:  Provided^  That  the  constructions  hereby  authorized  do  not 
In  any  way  interfere  with  the  Muscle  Shoals  Canal  or  with  navigation  of  said 
river :  Provided  further.  That  until  the  plans  and  location  of  the  works  herein 
authorized,  so  far  as  they  affect  the  interests  of  navigation,  have  been  approved 
by  the  Secretary  of  War,  the  improvements  shall  not  be  commenced  or  built,  and 
the  Secretary  of  War  is  authorized  and  directed  to  fix  reasonable  charges  for  use 
of  said  power. 

Sec.  2.  That  unless  the  work  herein  authorized  be  commenced  within  one  year 
and  completed  within  three  years  from  the  date  hereof  the  privileges  hereby 
granted  shall  cease  and  be  determined. 

Sec.  3.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly 
reserved. 

The  times  for  beginning  and  completing  the  work  under  this  law 
have  been  successively  extended  by  acts  of  June  6, 1900 ;  March  1, 1901, 
and  February  18,  1903.  According  to  the  last  act  the  company  must 
begin  work  before  February  18,  1905,  but  it  has  not  yet  submitted 
plans  to  the  Secretary  of  War  for  approval,  as  required  by  the  law. 

The  fifth  and  last  paragraph  of  the  Senate  resolution  reads  as  fol- 
lows: 

Fifth.  And  that  he  will  inform  the  Senate  of  his  opinion  whether  it  Is  advisa- 
ble to  create  a  commission,  and  as  to  how  It  should  be  constituted,  to  examine 
into  and  rei)ort  ui)on  all  or  any  of  the  matters  referred  to  in  these  resolutions, 
and  esi)eclally  as  to  the  disposition  that  should  be  made  of  the  water  power  fur- 
nished by  the  shoals  of  the  Tennessee  River,  above  mentioned ;  and  what  legis- 
lation. If  any.  Congress  should  provide  for  the  proper  adjustment  and  regula- 
tion of  the  rights  of  the  United  States  and  of  the  State  of  Alabama,  and  also  of 
the  riparian  proprietors  and  the  owners  of  Islands  in  the  Tennessee  River  at 
those  localities. 

In  view  of  what  precedes,  I  have  no  suggestion  to  offer  of  any  work 
to  be  undertaken  by  a  commission.  I  am  not  aware  that  the  United 
States  has  any  right  or  interest  in  the  water  power  that  can  be  de- 
veloped at  the  Muscle  shoals,  aside  from  its  control  over  the  water- 
way for  purposes  of  navigation  and  its  ownership  of  the  canal  prop- 
erty. 

Very  respectfully,  your  obedient  servant, 

H.  C.  Newcomer, 
Major ^  Corps  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  JS,  A. 
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IMPROVEMENT  OF  OHIO  RIVER  BY  OPEN-CHANNEL  WORK  AND  CJON- 
STRUCTION  OF  LOCK  AND  DAM  NO.  37— OPERATING  SNAG  BOATS 
ON   OHIO   RIVER. 


REPORT  OF  LIEUT.  COL,  E,  H.  RUFFNER,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1905,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ohio  River  (general  improvement). 

2.  Construction  of  Lock  and  Dam  No. 

37,  Ohio  River. 


3.  Operating  snag  boats  on  Ohio  River. 


United  States  Engineer  Office, 

Cincinnati^  Ohio^  July  17^  1906, 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  TBscal  year  ending  June  30, 
1905.     (District  No.  1.) 

The  summary  and  estimate;  the  reports  for  construction  and  re- 
pairs to  dikes  and  low  dams;  for  repairs  to  ice  piers;  for  existing 
harbor  lines  and  encroachments ;  for  bridge  and  otner  permits,  issued 
by  the  Secretary  of  War ;  for  repairs  to  quarter  boats,  etc. ;  for  con- 
struction of  Lock  and  Dam  No.  37;  for  surveys  and  examinations, 
and  for  special  dredging  at  Grassy  flats,  have  been  prepared  by  Chief 
Assistant  Engineer  K.  K.  Jones. 

The  report  for  general  dredging  has  been  prepared  by  Assistant 
Engineers  E.  J.  Carpenter  and  J.  Nelson  Caldwell. 

The  report  for  operating  snag  boats  on  the  Ohio  River  has  been 
prepared  by  W.  H.  Christian,  master  U.  S.  snag  boat  E.  A.  Wood- 

Very  respectfully,  your  obedient  servant, 

E.  H.  Rupfner, 
Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engin^erSy  U.  S.  A. 
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D  D  I. 

IMPROVEMENT  OF  OHIO  RIVER. 

GENERAL    IMPROVEMENT. 

Operations  on  this  improvement  were  in  progress  during  the  last 
fiscal  year  under  the  general  project  that  has  been  in  force  for  many 
years,  as  follows: 

DIKE8   AND   LOW    DAMS   IN    THE  OHIO   RIVER. 
CONSTRlXrriON. 

Dike  at  the  head  of  Grand  Chain^  Ohio  Rii^er  {about  943  miles 
helow  Pittsburg). — Under  project  dated  February  8,  approved  Feb- 
ruary 18,  1905,  the  construction  of  a  riprap  dike  in  the  Ohio  River  at 
the  head  of  Grand  Chain  was  contemplated,  having  a  length  of  about 
1,600  feet,  carried  to  a  height  of  6  feet  above  low  water,  and  contain- 
ing about  10,000  cubic  yards  of  stone.  This  was  to  secure  the  im- 
provement recommended  by  Col.  G.  J.  Lydecker.  (See  Report  of  the 
Chief  of  Engineers  for  1904,  Appendix  D  D,  pp.  2478-248*2.) 

Bids  for  this  work  were  opened  May  31,  the  only  bidder  being 
Oscar  F.  Barrett.  As  the  amount  available  for  this  work  and  for 
the  extension  and  repair  of  the  Mound  City  dikes  was  inadequate  for 
both,  the  work  at  Grand  Chain  was  given  up  for  the  present. 

REPAIRS. 

The  repairs  of  dikes  and  dams,  rendered  necessary  by  reason  of 
damage  irom  ice  and  floods  during  previous  seasons,  and,  in  some 
cases,  by  the  natural  decay  of  perishable  material  used  in  original 
construction,  were  carried  on  during  the  low-water  season  under 
project  dated  July  9,  approved  July  28,  1902,  at  the  following  local- 
ities on  the  Ohio  River:  Browns  Island,  Marietta  Island,  Bufling- 
ton  Island,  Raccoon  Island,  Eightmile  bar,  and  Fourmile  bar. 

Browne  Inland  dam  {60.5  mdes  below  Pittsburg). — This  dam  was 
originally  constructed  in  1837-38  as  a  riprap  dam  to  close  the  back 
channel  of  Browns  Island,  and  was  repaired  in  1881-1883  and  1883- 
84  by  the  construction  of  a  timber  crib  superstructure.  It  is  about 
2,700  feet  long,  built  up  to  about  a  6-foot  stage,  and  extends  from  the 
Ohio  shore  to  head  of  the  island. 

Minor  repairs  were  made  to  this  dam  during  the  season  of  19(X), 
which  consisted  principally  in  bracing  the  center  bulkhead  and  back 
filling  wMth  stone. 

The  dam  w^as  again  in  such  bad  condition  in  1904  that  it  was  de- 
cided to  refill  with  loose  stone  only,  without  attempting  to  replace 
the  timber  which  had  Iwen  carried  away.  Proposals  for  furnishing 
about  1,500  cubic  yards  of  loose  stone,  deliverea  on  barges  at  site  of 
dam,  were  opened  September  20,  the  prices  bid  ranging  from  $2  to 
$3.90  per  cubic  yard.  The  lowest  bidder  failed  to  eriter  into  contract, 
and  as  the  season  for  such  work  was  growing  late,  negotiations  were 
opened  for  the  purchase  of  stone  in  open  market.     On  October  21  a 
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j)roposal  for  furnishing  stone  in  place  in  the  dam  at  $2.10  per  cubic 
yard  was  accepted.  The  delivery  of  stone  was  begun  October  26  and 
completed  November  26,  the  total  quantity  of  stone  placed  in  the 
dam  being  2,272.11  cubic  yards. 

Prior  to  the  acceptance  of  the  proposal  (October  21),  contemplat- 
ing the  placing  of  stone  in  the  dam  by  the  contractor,  preparations 
were  made  to  do  this  work  by  hired  labor;  lumber  for  run  plank, 
tools,  etc.,  for  handling  stone  were  purchased,  and  a  few  laborers  in 
charge  of  an  inspector  were  engaged  for  a  short  time  in  the  prelim- 
inary work. 

A  statement  showing  the  material  used  and  the  cost  of  repairs  to 
the  dam  at  head  of  Browns  Island  during  the  season  of  1904  is  given 
below. 

Tools,  lumber,  etc $57.23 

Travel  and  incidental  expenses 56.95 

LalK)r 56. 40 

Stone,  2,272.11  cubic  yards,  at  $2.10 4,771.43 

Inspection 250. 00 

Total  cost  season  1904 u 5,192.01 

No  record  of  the  cost  of  this  dam  as  originally  built  in  1837-38  is 
obtainable,  but  the  cost  of  the  work  since  the  year  1881  is  herewith 
given: 

Repairs  by  constructing  timber  crib,  1881-1883 $33, 172.  67 

Repairs  by  constructing  timber  crib,  1883-84 1, 189.  67 

Repairs  by  bracing  center  bullchead,  etc.,  1900 1, 080.  38 

Repairs  by  loose-stone  filling,  1904 5, 192. 01 

Total  cost  since  1881 40,634.73 

Total  cost  per  linear  foot  of  dam,  $15.05. 

The  repairs  conducted  during  season  of  1904  can  be  considered  to 
have  prolonged  for  a  few  years  only  the  life  of  the  present  dam, 
which  was  threatened  with  total  destruction  for  nearly  one-half  its 
length.  It  is  believed  that,  within  a  few  jrears  at  most,  a  dam  should 
be  constructed  of  durable  material,  crossing  the  back  channel  on  a 
line  nearly  perpendicular  to  the  channel;  with  a  length  of  from  730 
to  800  feet  (depending  on  final  location),  instead  of  attempting  to 
rebuild  on  the  site  of  present  dam  with  its  great  length  of  2,700  feet. 
In  the  event  that  such  a  dam  be  decided  on,  it  might  be  constructed 
either  whoUv  of  concrete  or  of  loose  stone  capped  (after  settlement 
had  taken  place)  with  concrete. 

The  ever-increasing  cost  of  good  oak  timber  and  its  comparatively 
short  life  when  exposed  alternately  to  the  effects  of  water  and  the 
atmosphere,  is  a  strong  argument  against  new  construction  in  any- 
thing out  such  durable  material  as  stone  or  concrete. 

In  deciding  upon  the  repairs  just  completed  it  was  believed  that  a 
large  part  oithe  stone  could,  at  small  cost,  be  moved  down  to  the  site 
of  a  new  dam  and  be  therein  used. 

The  work  of  repairs  was  carried  on  under  the  supervision  of  Mr. 
E.  A.  D.  Parker,  junior  engineer. 

Marietta  Island  dam  {168^  miles  below  Pittsburg). — The  original 
construction  of  a  riprap  dam  to  close  the  back  channel  of  Marietta 
Island  was  projected  in  1868,  but  conflicting  interests  delayed  the  final 
location.    Under  the  appropriation  of  March  3,  1871,  a  contract  was 
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let  for  quarrying  stone  to  be  used  in  this  dam,  and  at  the  close  of 
the  fiscal  year  ending  June  30,  1871,  the  work  of  closing  the  back 
channel  was  progressing  rapidly.  The  dam  was  reported  as  com- 
pleted during  the  season  of  1871,  the  total  quantity  of  stone  used  in  its 
construction  being  10,949  cubic  yards.  Owing  to  injuries  received 
from  ice,  repairs  were  soon  required,  and  12,857  cubic  yards  of  stone 
together  with  6,118  cords  of  brush  and  316  piles  were  used  in  such  re- 
pairs. Definite  statements  of  the  cost  of  the  dam  above  described  an* 
not  easily  accessible,  but  on  the  basis  of  cost  of  other  dams  in  the 
same  general  region  and  about  the  same  time  the  entire  cost  up  to  the 
close  of  1873  must  have  been  about  as  follows : 


stone.    BroBh.l  Piles. 


Corda. 

Ori^rlnal  construction 

Repairs  and  auxiliary  dam .    12,867      6,118 


No. 

""sis 


8tatetnent  of  cost, 

23,806  cubic  yards  stone,  at  $2 $47, 612 

r.,118  cords  brush,  at  $2.50 15,295 

316  plies,  at  $2 aS2 


Total  •_ 63,  539 

By  the  year  1889  the  dam  required  repairs,  and  it  was  decided  to 
place  upon  it  a  timber  superstructure.  Under  a  contract  dated  Feb- 
ruary 9,  1889,  this  work  was  completed  during  that  year  at  a  cost  of 
$22,147.52.  The  dam  as  thus  reconstructed  had  a  length  of  about 
916  feet  and,  as  then  believed,  a  height  of  about  7^  feet  compared  with 
the  gauge  at  Marietta,  Ohio. 

During  the  seasons  of  1900  and  1901  repairs  were  placed  on  the 
dam  to  the  amount  of  $1,210.02,  by  cutting  down  a  portion  of  the  dam 
and  reframing  some  of  the  timbers  for  use  at  other  places  in  the  dam. 

During  the  severe  winter  of  1903-4  all  the  central  portion  of  tlie 
dam,  which  had  been  cut  down  and  repaved,  was  carried  out  by 
heavy  running  ice,  leaving  a  break  which  extended  approximately  to 
low  water,  so  that  to  all  intent  the  dam  was  useless.  In  order  that 
the  benefit  of  a  dam  at  the  head  of  the  island  might  not  be  entirely 
lost,  and  in  response  to  requests  from  the  Pilots'  Association  and  the 
Pittsburg  Coal  Exchange  that  the  dam  be  repaired,  temporary 
repairs  with  loose  stone  were  decided  upon. 

On  October  22  proposals  were  opened  for  furnishing  about  1,000 
cubic  yards  of  loose  stone  on  barges  at  site  of  dam,  the  lowest  bid 
being  $1  per  cubic  yard.  Delivery  of  stone  was  begun  October  31 
and  the  work  completed  November  26,  1,205.94  cubic  yards  of  stone 
being  placed  in  the  dam. 

The  following  statement  shows  the  material  used  and  the  cost  of 
repairs  to  this  oam  during  the  season  of  1904 : 

Stone,  1,205.94  cubic  yards,  at  $1 $1,205.94 

Supplies,  tools,  etc 37.01 

Travel  and  incidental  exi>enses 30.73 

Labor 311. 10 

Inspection 125.00 

Total  cost,  season  1904 1,709.78 

Cost  per  cubic  yard  to  handle  and  place  stone,  $0,346. 
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In  addition  to  the  stone  purchased,  about  250  cubic  yards  were 
gathered  up  from  below  the  dam  and  replaced  therein.  The  work 
was  carriea  on  by  hired  labor  under  the  supervision  of  Mr.  Clinton 
B.  Harris,  junior  engineer. 

A  summary  of  the  cost  of  the  work  on  dam  at  head  of  Marietta 
Island  from  its  inception  may  be  stated  as  follows : 

1871-1873  (partly  estimated) f63.539.00 

1889,  under  contract  of  February  9,  1889 .  22,147.52 

1900-1901  by  hired  labor 1, 210. 02 

1904  by  hired  labor;  stone  contracted  for 1,709.78 

Total  cost 88, 606.  32 

The  question  of  original  cost  and  repairs  has  been  detailed  at  some 
length,  more  particularly  as  it  would  seem  to  furnish  a  strong  argu- 
ment in  favor  of  the  replacement  of  present  dam  by  a  structure 
formed  of  concrete,  carried  down  to  such  depth  as  would  insure 
against  undermining  or  settlement.  If  it  be  urged  that  the  construc- 
tion of  movable  dams  under  the  system  now  approved  would  obvdate 
the  necessity  of  low  fixed  dams — shutting  off  back  channels — (as  in 
the  case  of  Marietta  Island)  it  may  be  said  that  during  times  of  low 
water  in  the  winter  navigation  must  depend  largely  on  a  system  of 
low  dams  and  dikes  whose  construction  is  such  that  little  or  no  injury 
can  be  inflicted  on  them  by  running  ice.  It  is  believed,  therefore, 
that  many  of  the  more  important  dams  shutting  off  back  channels, 
must  be  maintained  even  after  a  system  of  movable  dams  has  been 
entirely  completed. 

No  estimate  for  a  permanent  dam  of  concrete  has  as  yet  been  pre- 
pared, and  before  an  estimate  with  any  degree  of  closeness  is  at- 
tempted it  would  be  wise  to  have  borings  made  to  determine  the  pre- 
cise character  of  the  material  underlying  the  probable  site  of  dam. 

Buifington  Island  dum  {215.5  miles  below  Pittsburg). — ^This  is  a 
riprap  dam  originally  built  in  1837-1844  to  close  the  back  channel  of 
Buffington  Island.  Including  the  protection  along  the  Ohio  shore 
it  has  a  total  length  of  about  2,260  feet,  a  height  of  about  6  feet  above 
low  water,  and  a  width  on  base  of  about  50  feet. 

This  dam  was  inspected  in  1892,  at  which  time  there  were  two 
breaks,  one  of  65  feet  and  another  of  125  feet,  measured  along  the 
crest  of  the  dam,  but  otherwise  the  dam  was  then  in  fair  condition. 
Petitions  were  received  from  the  Pittsburg  Coal  Exchange  and  the 
Pittsburg  Pilots'  Association,  under  date  of  September  3  and  10, 
I'espectively,  asking  that  repairs  and  alterations  be  made  to  certain  old 
dams,  and  that  one  new  dam  be  constructed.  In  response  to  this 
request,  repairs  to  the  dam  at  head  of  Buffington  Island  were  decided 
on,  and  proposals  for  furnishing  about  500  cubic  yards  of  stone  on 
barge  at  site  of  dam  were  opened  September  26,  the  lowest  bid  being 
$1.85  per  cubic  yard.  Delivery  of  stone  was  begun  October  10  and 
was  completed  October  27,  738.45  cubic  vards  of  stone  being  placed  in 
the  dam  under  this  arrangement.  In  addition  to  the  stone  purchased, 
about  100  cubic  yards  were  recovered  from  the  shallow  water  about 
the  dam  and  replaced. 

The  following  statement  shows  the  stone  purchased  and  placed  in 
the  dam,  together  with  the  cost  of  the  work  done  during  season  of 
1904. 
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Stone,  738.45  cubic  yards,  at  $1.85 $l,3r>6. 13 

Travel  and  incidental  exi)en8es 49.34 

Labor 181. 44 

Inspection 75. 00 

Total  cost,  season  1904 1, 671. 91 

Cost  to  handle  and  place  stone  in  dam,  $0.3647. 

The  stone  was  unloaded  and  placed  in  the  dam  by  a  small  force  of 
laborers,  under  local  direction  of  Mr.  Charles  W.  Leftwich,  foreman. 

The  cost  of  the  original  dam  built  in  1837-1844  can  not  be  stated, 
but  the  cost  of  the  work  since  the  year  1867  is  herewith  given : 

Repairs  made  during  season  of  1867-1869 $11,800.00 

Repairs  made  during  season  of  1904 1, 671. 91 

Total  cost  since  1867-1869 13,471.91 

Cost  per  linear  foot  of  dam  (since  1869),  $6.96. 

It  is  believed  that  this  dam  at  the  head  of  Buffington  Island,  con- 
structed of  loose  stone,  with  a  total  expenditure  of  but  $13,471.91  in 
thirty-five  years  (amounting  to  only  $5.96  per  linear  foot  of  dam), 
makes  an  excellent  showing  in  comparison  with  those  dams  built 
partly  of  timber  at  far  greater  original  cost. 

The  beneficial  effects  of  the  repairs  completed  during  the  past  sea- 
son have  already  been  observed  by  steamboat  men,  and  it  is  thought 
that  the  usefulness  of  this  dam  will  be  extended  for  many  years  by 
reason  of  such  repairs. 

Raccoon  Island  dam  (i8744  w^^Z65  below  Pittsburg). — ^This  is  a  rip- 
rap dam  to  close  the  back  channel  of  Raccoon  Island,  and  was  appar- 
ently built  subsequent  to  1867,  although  the  precise  date  can  not 
readily  be  determined.  It  is  about  1,000  feet  in  length  and  was 
originally  built  up  to  about  a  6-foot  stage. 

Upon  the  commetion  of  repairs  to  the  ice  pier  at  Gallipolis,  Ohio, 
5.3  miles  above  Raccoon  Island^  it  was  decided  to  move  the  tools, 
wheelbarrows,  etc.,  down  to  the  site  of  Raccoon  Island  dam  and  make 
such  repairs  as  could  be  conducted  in  the  few  weeks  remaining  of  the 
season  suitable  for  such  work.  Stone  was  procured  in  open  market 
from  the  contractor  who  had  furnished  stone  for  the  ice-pier  repafrs 
at  Gallipolis,  at  the  same  price,  $1.65  per  cubic  yard. 

Delivery  of  stone  was  begun  November  4,  and  the  operations  were 
suspendea  for  the  season  on  November  23,  782.7  cubic  yards  of  stone 
being  placed  in  the  dam. 

Prior  to  the  repairs  made  during  past  season  the  dam  was  in  very 
bad  condition,  the  lower  end  being  much  washed  down,  and  at  a 
point  625  feet  from  the  Ohio  shore  a  gully  had  been  scoured  down 
far  below  the  original  base  of  dam.  The  repairs  consisted  in  filling 
the  deeply  scoured  portion  and  raising  the  general  level  of  dam, 
beginning  at  a  point  about  250  feet  from  the  Ohio  shore. 

The  following  statement  shows  the  cost  of  the  work  during  season 
of  1904: 

Stone,  782.7  cubic  yards,  at  $1.65 $1,291.46 

Travel  and  incidental  expense 31.20 

Labor 241. 40 

Inspection 125. 00 

Total  cost  season  1904 1,689.06 

CkMst  to  handle  and  place  stone  in  dam,  $0,508. 
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The  stone  was  delivered  on  barffes  at  site  of  dam  and  placed  in 
position  by  a  small  force  of  hired  laborers  employed  directly  by  the 
United  States.  The  general  level  of  crest  of  dam  after  repairs  was 
about  3  feet  above  low  water.  It  is  believed  that  to  be  really  effective 
the  crest  of  dam  should  be  raised  to  a  level  of  about  6  feet  above  low 
water,  which  is  probably  near  the  original  height  at  middle  and  outer 
end.  It  is  respectfully  recommended  that  the  repairs  as  suggested 
above  be  completed  when  funds  for  such  work  are  available  in 
sufficient  amount. 

The  work  of  repairs  was  in  local  charge  of  Mr.  Frank  A.  Bone, 
junior  engineer. 

Eightmile  dike  {455.5  miles  below  Pittsburg), — The  work  of  repair- 
ing the  timber  crib  dike  at  Eightmile  bar,  about  13  miles  above  Cin- 
cinnati, Ohio,  was  a  continuation  of  that  begun  during  the  previous 
season.  These  repairs  consisted  in  replacing  defective  or  missing 
cross-ties  and  portions  of  the  top  course  of  timbers,  building  a  strong 
ramp  at  lower  extremity  of  dike,  refilling  and  paving  with  stone 
where  required. 

Following  is  a  statement  showing  the  material  placed  in  dike, 
together  with  the  cost  of  repairs,  durmg  season  of  1904: 

Oak  timber  (16,822  feet,  B.  M.) $422.61 

Stone  (35  cubic  yards) 33.25 

Drift  bolts  (1,716  pounds) 47. 19 

Hire  of  barges 84.00 

SuppHes 50.  71 

Travel  and  incidental  expenses 15.16 

I^bor    345.  22 

Inspection 90. 00 

Total  cost,  season  1904 1,088.14 

Material  was  purchased  under  advertisement,  barges  hired  by  the 
same  method,  and  the  work  was  carried  on  directly  by  the  United 
States,  a  small  force  of  carpenters  and  laborers  being  employed  from 
August  27  to  September  30. 

A  summary  of  the  cost  of  Eightmile  dike  follows: 

Original  construction,   1886 $37,506.11 

Repairs,  season  of  1903 895.08 

Repairs,  season  of  1904 1,088.14 

Total    cost 39,  489.  33 

Vpper^  Middle^  and  Lower  Fourmile  dikes  {458.6  to  460.2  miles 
below  Pittsburg). — ^The  arrangements  for  procuring  material,  hire  of 
barges,  etc.,  referred  to  in  the  foregoing  report  on  Eightmile  dike, 
contemplated  also  the  work  of  repairs  on  Upper,  Middle,  and  Lower 
Fourmile  dikes,  the  repairs  required  bein^  of  the  same  nature. 

Upon  completion  of  repairs  to  the  dike  at  Eightmile  the  force 
employed  on  this  work,  together  with  the  tools,  etc.,  were  moved  to 
the  next  dike  below  (Upper  Fourmile),  and  repairs  to  this  dike  were 
begun  October  1  and  completed  November  7. 

The  statement  given  below  shows  the  material  placed  in  the  dike, 
together  with  the  cost  of  repairs  during  season  of  1904. 
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Upper  Fourmile  dike. 

Oak  timber  (39,862  feet  B.  M.) $932.77 

Stone  (101  cubic  yards) 96.95 

Drift  bolts  (3,936  pounds) 108.  i4 

Hire  of  barges 45a  00 

Towing  and  incidental  expenses 48.17 

Labor 747. 12 

Inspection    98^67 

Total  cost,  season  1904 2,486.92 

The  repairs  to  Middle  Fourmile  dike  were  begun  on  November  8 
and  completed  December  2. 

Statement  showing  material  placed  in  dike  and  cost  of  repairs 
follows : 

Middle  Fourmile  dike. 

Oak  timber  (36,202  feet  B.  M.) $847.13 

Stone  (131  cubic  yards) 124.45 

Drift  bolts  (4,873  pounds) !. 1^.01 

Hire  of  barges 276.00 

Supplies  .  1. 75 

Labor   615. 21 

lnsi>ection   61. 33 

Total  cost,  season  1904 2,059.88 

The  repairs  to  Lower  Fourmile  dike  were  commenced  December  3 
and  completed  December  29. 

Following  is  a  statement  showing  material  placed  in  dike  and  the 
cost  of  repairs  during  season  of  1904 : 

Lower  Fourmile  dike. 

Oak  timber  (19,790  feet  B.  M.) $463.08 

atone  (109  cubic  yards) 103.55 

Drift  bolts  (2,739  pounds) 75.32 

Hire  of  barges 114.00 

Hauling  and  incidental  expenses 21.00 

Labor   610. 10 

Inspection   77. 33 

Total  cost,  season  190i 1,464.38 

No  repairs  had  been  made  to  these  dikas  since  their  original  con- 
struction up  to  the  past  season ;  the  total  cost  of  these  dikes  may  there- 
fore be  stated  as  follows : 


Built. 

Oriflrinal 
cost. 

Begji™. 

Total  cost 

Upper  dike.. _ 

1880 

184.082.18 

1.464.38 

186,500.05 

Middledike         

1881  1  ^W;  468.81 
1887  1    fi0.7l0.61 

41,51&49 

Lower  dike  --...._. 

62,183.99 

Totalccwt    

124,200.85 

6,011.18 

180,ai,53 

A  summary  of  the  material  placed  in  the  four  timber-crib  dikes  at 
Eightmile,  Upper,  Middle,  and  Lower  Fourmile,  and  the  total  cost  of 
repairs  to  same  during  the  season  of  1904,  is  given  below : 
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Oak  timber  (6,300  feet  B.  M.,  at  $28) $176.40 

Oak  timber  (106.376  feet  B.  M.,  at  $23.40) 2,480.19 

Stone  (376  cubic  yards,  at  95  cent8)_^ 357.20 

Drift  bolts  (13,264  pounds,  at  2}  cents) 364.76 

Hire  of  flatboats 930.00 

Supplies  56. 64 

Towing,  hauling,  etc 80.15 

I^bor   2,317.65 

Inspection   327. 33 

Total  cost,  season  1904 7,099.32 

Comparative  statement  of  the  estimated  and  actual  cost  of  repairs  to  4  timber- 
crib  dikes. 


Eightmile  dike 

Upper  Fonrmile  dike  . 
Middle  Fourmile  dike. 
Lower  Fonrmile  dike  . 


Estimated 
cost. 


11,619.89 
2,946.28 
2,776.69 
1,664.68 


Actual 

COBt. 

$1,068.14 
2,486.92 
2,059.88 
1,464.38 


Below 
estimate. 


fS24.25 
460.81 
716.81 
200.81 


1,900.68 


Total I  a9,000.00        7,099.82 

•  See  Report  Chief  of  Ensrineers,  1904,  Appendix  D  D,  pages  2421-2422. 

The  work  of  repairs  to  Eightmile,  Upper,  Middle,  and  Lower  Four- 
mile  dikes  was  in  local  charge  of  Mr.  Cnarle^  Anschutz,  inspector. 

It  is  believed  that  the  repairs  to  these  dikes  will  prolong  their  use- 
fulness for  many  years. 

Mound  City^  itl.^  dikes  {about  958  miles  below  Pittsburg). — ^This 
work  is  in  the  nature  of  extending  and  repairing  two  dikes  in  the 
Ohio  River  near  Mound  City,  111.,  as  follows : 

(1)  An  extension  of  1,640  feet  to  the  river  end  of  a  short  dike  (230 
feet)  now  existing  on  the  Kentucky  shore,  and  repairs  to  the  old  por- 
tion of  said  dike. 

(2^  An  extension  of  670  feet  to  the  river  end  of  a  dike  now  extend- 
ing n'om  the  Kentucky  shore  and  situated  about  2,800  feet  below  the 
first-named  dike,  and  repairs  to  the  old  portion  (about  1,770  feet)  of 
said  dike. 

These  dikes  are  intended  to  establish  and  maintain  a  reliable  chan- 
nel along  the  Mount  City  frontage  of  the  Ohio  River,  as  suggested  by 
Col.  G.  J.  Lydecker  (see  Report  Chief  of  Engineers,  1904,  Appendix 
D  D,  pp.  2459-2465  and  2456-2459) . 

The  project  for  this  improvement  was  submitted  February  8  and 
approved  February  18,  1905,  contingent  upon  the  termination  of  an 
old  contract  for  dike  construction  at  this  locality.  This  contract  hav- 
ing expired  by  limitation  and  without  action,  the  work  was  adver- 
tised in  connection  with  the  work  of  building  a  dike  at  the  head  of 
Grand  Chain,  it  being  deemed  more  advantageous  to  the  United 
States  to  invite  bids  for  the  work  at  both  of  these  points  at  the  same 
time.  Bids  were  opened  May  31,  and  award  of  contract  to  Oscar  F. 
Barrett  reconxmended.  Contract  was  entered  into  June  14,  1905,  and 
approved  June  23, 1905. 

I*reliminary  arrangements  for  conducting  the  work  are  now  under 
way  and  actual  operations  under  the  contract  will  begin  as  soon  as 
conditions  of  river  and  weather  are  favorable. 
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The  two  dikes  near  Mound  City  will,  it  is  estimated,  contain  about 
13,700  cubic  yards  of  stone,  and  will  cost  approximately  $37,212.50. 

Ice  piers. — At  Middleport,  Ohio,-  251  miles  below  Pittsburg.  The 
ice  pier  at  Middleport  consists  of  three  sections,  the  two  outer  sections 
having  been  built  in  1888-89  and  the  inner  section  in  1896.  All  are 
of  timber-crib  construction,  faced  on  the  upper  side  with  heavy  tim- 
bers and  filled  with  loose  stone.  The  foundation  was  made  by 
building  up  from  the  bed  of  the  river  with  loose  stone  to  the  level  of 
low  water  or  a  little  above. 

Under  project  submitted  July  8,  approved  July  21,  1902,  a  plan  for 
repair  was  proposed  which  involved  the  cutting  away  of  the  outer 
timbers  and  constructing  a  facing  of  concrete  anchored  to  the  interior 
of  the  crib.  The  estimated  cost  of  such  rebuilding  for  three  cribs 
Avas  $10,055.  The  severe  ice  which  prevailed  during  the  winter  of 
1903-4  damaged  the  pier  to  such  an  extent  that  repairs  of  some  kind 
w'ere  urgently  required.  The  ends  of  the  timbers  in  the  two  outer 
sections  of  pier  had  rotted  so  that  the  iron  drift  bolts  no  longer  had 
holding  in  the  w^oodwork.  Portions  of  the  tops  of  both  cribs  had 
been  carried  away,  and  a  bulge  had  taken  place  about  halfway  up  the 
middle  crib. 

A  careful  examination  of  the  foundations  of  the  cribs,  all  three  of 
which  had  settled  materially  on  the  lower  outside  corners,  led  to  the 
conclusion  that  it  would  be  unwise  to  place  concrete  walls  on  the  old 
base. 

It  only  remained,  therefore,  to  tear  away  the  old  cribs  entirely, 
dredge  out  the  bottom  to  a  lower  level,  and  then  erect  new  struc- 
tures, or  else  to  effect  temporary  repairs  on  the  present  cribs  with 
timber,  iron,  and  stone  in  a  manner  corresponding  to  their  original 
construction.    The  latter  course  was  finally  adopted. 

Material  was  purchased,  in  general,  under  advertisement,  and  the 
work  of  repairs  was  begun  October  19  with  a  small  force  of  carpenters 
and  laborers  employed  directly  by  the  United  States. 

The  repairs  consisted  in  replacing  entirely  about  11  feet  of  the 
top  of  the  two  outer  cribs.  Defective  timtfers  lower  down  in  the 
structures  were  repaired  by  splicing  bad  ends  of  timbers  and  block- 
ing same.  A  few  timbers  in  the  inner  crib  were  repaired  in  like 
manner.  Several  missing  ring  bolts  w^th  their  anchors  were  also 
replaced,  and  diagonal  tie  bars  w^ere  provided  for  the  two  outer  cribs 
and  bolted  to  the  oak  timbers.  During  the  progress  of  replacing  the 
timbers  at  the  top  a  light  but  strong  w^ooden  bridge  was  built  to  con- 
nect the  two  outer  cribs,  and  over  this- bridge  the  stone  filling  was 
moved  from  whichever  crib  w^as  in  process  of  taking  down.  As  fast 
as  new  timbers  were  secured  in  position,  the  stone  was  moved  back 
and  packed  in  place  once  more.  A  number  of  willows  had  grown  up 
around  the  inner  crib.  These  were  cut  away,  and  a  large  accumula- 
tion of  drift  about  all  three  cribs  was  removed  to  permit  a  free  flow 
of  water  at  ordinary  stages  of  the  river. 

A  statement  showing  the  material  placed  in  the  pier  and  the  cost 
of  repairs  is  given  below : 
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Oak  timber  (33,640  feet  B.  M.) $1,017.61 

Drift  bolts  (3,875  pounds) 05.90 

Ironwork    (3,815.5  pounds) 134.79 

Stone  (75  cubic  yards) 101.-25 

Hire  of  flatboat 30.  00 

Supplies,  tools,  etc 143.97 

Travel  and  Incidental  expenses 71.34 

Labor   784. 08 

Inspection   _"_ 18:^.  ,33 

Total 2,562.27 

The  work  of  repairs  was  completed  December  9.  Mr.  Harr^  H. 
Peters,  inspector,  was  in  local  charge  qf  operations,.while  Mr.  Clinton 
B.  Harris,  junior  engineer,  had  general  supervision  over  the  recon- 
struction. 

The  ice  pier  at  Middleport  has  been  in  constant  use  as  a  harbor  of 
refuge  since  its  construction,  and  it  is  thought  that  the  repairs  made 
during  the  past  season  will  add  materially  to  the  life  of  the  pier. 

GaUipolis^  Ohio  {267,5  miles  below  Pittsburg), — The  ice  pier  at 
Gallipolis,  Ohio,  consists  of  two  sections  of  timber-crib  construction, 
faced  wnth  heavy  timbers  on  upstream  side  and  filled  with  stone. 
These  cribs  were  built  in  1889.  The  river  bed  at  site  of  pier,  so  far^ 
as  can  he  determined,  consists  of  rather  soft  material,  underlaid  by 
sand  and  fine  gravel. 

The  project  submitted  July  8,  approved  July  21, 1902,  contemplated 
cutting  aw^ay  the  outer  timbers  and  building  walls  of  concrete  in 
place  thereof,  at  an  estimated  cost  of  $6,822;  also  the  addition  of  a 
third  section  of  concrete  construction,  at  an  estimated  cost  of  $7,350. 

ITrgent  requests  for  repairs  to  existing  cribs  came  to  this  office, 
and  another  examination  was  made,  which  developed  the  fact  that, 
as  in  the  case  of  the  pier  at  Middleport,  the  present  foundations  were 
inadequate  for  the  support  of  concrete  walls.  The  question  of  loca- 
tion of  an  additional  section,  to  be  built  of  concrete,  also  developed 
opposing  opinions  from  river  men  interested  in  its  construction. 

In  view"  of  all  the  circumstances,  it  was  deemed  advisable  to  pro- 
ceed with  temporary  repairs  on  the  two  existing  timber  cribs,  which 
had  been  greatly  damaged  by  the  heavy  ice  during  the  winter  of 
1903-4,  leaving  the  matter  of  concrete  construction  and  the  building 
of  an  additional  section  for  further  consideration. 

Timber,  stone,  and  iron  were  purchased  under  advertisement  and 
the  work  begun  September  15  with  a  small  force  of  carpenters  and 
laborers  hired  by  the  day  directly  by  the  United  States. 

The  repairs  consisted  in  taking  down  both  cribs  for  about  10  feet 
below  the  top  and  replacing  some  timbers  on  the  outer  sides  of  both 
cribs  below  that  level.  The  stone  filling  was  moved  across  from  one 
crib  to  another  during  the  progress  of  the  work,  on  a  bridge  similar  to 
that  described  in  connection  with  the  Middleport  pier.  In  addition 
to  drift  bolting  the  timbers  in  the  usual  manner,  corner  irons  were 
secured  to  the  downstream  corners  of  both  cribs. 

Following  is  a  statement  of  the  material  placed  in  pier  and  the  cost 
of  repairs  during  season  of  1904 : 


Digitized  by  VjOOQIC 


1796      REPORT   OF   THE   CHIEF   OF   ENGINEERS,   U.  8.   ARMr. 

Oak  timber  (29,480  feet  B.  M.) 1913.88 

Drift  bolts  (2,907  iwunds) 73.37 

Stone  (223.3  cubic  yards)— 36a  45 

Iron  straps  (1,050  pounds)— 21.00 

Tools,  supplies,  etc 120.23 

Hire  of  flatboats  and  towing 30&00 

Travel  and  incidental  expenses 31.85 

Labor 482.00 

Inspection 187. 50 

Preliminary  examination 196.58 

Total  2,704.86 

The  repairs  were  completed  November  3,  the  pier  being  then  left 
in  condition,  it  is  lioped,  to  continue  its  very  usetul  service  for  some 
years  to  come. 

The  work  was  in  local  charge  of  Mr.  Frank  A.  Bone,  jimior 
engineer. 

The  unusually  severe  damage  sustained  by  river  intere^sts  from  the 
ice  during  the  winter  of  li)(Mr-5  made  apparent  the  neceissity  for 
enlarging  the  harbor  of  n*f  uge  at  Gallipolis  and,  as  stated  above,  the 

auestion  of  the  location  of  an  additional  section  of  ice  pier  having 
eveloped  opposing  ideas  among  river  men  interested  in  its  construc- 
tion, the  matter  was  again  thoroughly  canvassed  through  corre- 
spondence with  all  parties  interested  in  nver  commerce  in  the  locality, 
with  the  result  that  the  majority  of  expressions  favored  the  location 
of  the  new  section  on  the  inner  or  shore  side  of  the  present  structures. 

Plans  and  specifications  for  the  construction  of  an  additional  sec- 
tion of  ice  pier  tp  be  built  of  concrete  were  accordingly  prepared  and 
together,  with  the  project  for  the  work,  were  forwarded  to  the 
Department  April  22,  and  were  approved  May  2.  Bids  for  the  work 
were  opened  June  13,  and  the  lowest  bidders,  Frank  J.  DuVall  and 
Fred  C.  DuVall,  were  awarded  the  contract,  which  was  entered  into 
June  30. 

The  contract  for  the  construction  of  one  section  of  ice  pier  requires 
the  contractor  to  furnish  all  necessary  materials  except  cement,  which 
will  be  furnished  by  the  United  States,  bids  for  the  same  having  been 
opened  June  30. 

Actual  construction  on  the  new  section  of  this  ice  pier  at  Gal- 
lipolis, Ohio,  will  be  commenced  as  soon  as  the  stage  of  river  will 
permit. 

Maysville^  Ky.  (4074  miles  below  Pittsburg). — Owing  to  lack  of 
funds  no  work  was  done  on  the  ice  pier  at  Maysville,  Ky.,  during  the 
past  season.  This  pier  consists  of  three  sections,  built  of  concrete, 
resting  on  timber-crib  foundations  filled  with  stone.  The  three  sec- 
tions were  carried  up  to  a  height  of  about  13  feet  above  low  water 
during  the  season  of  1903.  In  order  to  make  them  serve  fully  the 
purpose  intended  they  require  to  be  built  up  to  heights  varying  from 
20.5  to  20.5  feet  greater  than  at  present. 

The  river  and  harbor  act  of  March  3,  1905,  contained  the  follow- 
ing provisions : 

Improving  Ohio  River:  General  improvement  ♦  ♦  •  Provided  further. 
That  the  unexpended  balance  of  funds  available  for  the  construction  of  an  ice 
pier  at  or  near  the  mouth  of  Big  Hocking  River  may,  in  the  discretion  of  the 
Secretary  of  War,  be  expended  toward  the  completion  of  an  ice  pier  at  Mays- 
ville, Kentucky. 
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A  project,  together  with  plans  and  specifications,  which  contem- 
plated the  completion  of  the  ice  pier  at  Maysville,  Ky.,  was  for- 
warded to  the  Department  April  22,  and  approved  May  2.  Bids 
for  the  work  were  opened  June  13,  the  lowest  bidder  being  W.  L. 
Glazier,  with  whom  contract  was  entered  into  June  26.  This  contract 
contemplates  the  furnishing  of  all  necessary  materials  by  the  con- 
tractor with  the  exception  of  the  iron  work,  a  portion  of  the  timber 
forms  for  use  in  concrete  construction,  and  the  cement,  all  of  which 
are  to  be  furnished  by  the  United  States.  The  iron  work  and  a  part 
of  the  necessary  timber  forms  are  already  on  hand,  having  been 
purchased  by  the  United  States  for  use  in  connection  with  the  con- 
struction of  an  ice  pier  near  the  mouth  of  Big  Hocking  River,  which 
work  was  afterwards  abandoned  (see  Report  of  the  Chief  of  Engi- 
neers for  1904,  Appendix  D  D,  p.  2407).  The  cement  for  this  work 
will  be  furnished  oy  the  United  States,  bids  for  the  same  having  been 
oj^ed  June  30. 

The  contractors  for  this  work  are  now  en^ged  in  making  pre- 
liminary preparations  and  actual  construction  will  begin  at  an 
early  date. 

aarbor  lines. — The  established  harbor  lines  over  which  supervision 
is  exercised  by  this  office  are  those  at  Steubenville,  Wheeling,  Iron- 
ton,  and  Cincinnati. 

The  usual  work  was  continued  during  the  year  in  the  investigation 
of  encroachments,  and  of  permits  requested  or  authorized. 

Permits. — Applications  for  special  permits  require  a  considerable 
expenditure  of  time  and  labor  for  the  necessary  examinations  in  the 
field  and  the  subsequent  supervision  in  order  to  secure  compliance 
with  harbor-line  restrictions  and  prevent  interference  with  the  inter- 
est of  navigation.  The  total  number  of  permits  panted  during  the 
year  and  pertaining  to  this  district  was  24,  of  which  3  were  for  gas- 
pipe  lines,  3  for  oil-pipe  lines,  5  for  overhead  cables,  1  for  submarine 
cable,  3  for  inclinea  planes,  3  for  intake  pipes  and  cribs,  1  for  posts 
as  ice  breakers,  1  for  ponton  bridge,  1  for  aumpage,  2  for  dredging, 
and  1  for  viaduct. 

Bridges. — The  railroad  bridge  across  the  Ohio  River  just  below 
Mingo  Junction,  Ohio,  built  by  the  Cross  Creek  Railroad  Company 
upon  plans  approved  February  7,  1902,  was  completed  and  opened 
for  traffic  in  June,  1904.  Report  on  inspection  submitted  to  the  Chief 
of  Engineers  November  17,  1904. 

The  railroad  bridge  across  the  Ohio  River  near  Ceredo,  W.  Va., 
built  by  the  West  Virginia  and  Ironton  Railroad  Company  upon 
plans  approved  December  24,  1889,  was  completed  and  opened  for 
traffic  several  years  ago,  but  final  report  on  the  bridge  was  deferred 
until  portions  of  the  cofferdams  around  channel  piers  should  be  re- 
moved; these  obstructions  have  been  removed  to  a  sufficient  depth 
below  low  water  to  render  them  unobjectionable  to  coal-boat  navi- 
gation. Report  on  inspection  submitted  to  the  Chief  of  Engineers 
December  1,  1904. 

Repairs  to  quarter  boats  and  steamer  Edna. — It  was  found  that  the 
hulls  of  the  two  quarter  boats  and  the  steamer  Edna  were  in  a  con- 
dition necessitating  repairs. 

Proposals  were  therefore  invited  for  the  repairs  in  question,  and  a 
contract  entered  into  with  the  Parkersburg  Dock  Company  under 
date  of  June  14, 1905. 
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The  boats  were  taken  to  Parkersburg  June  6  and  repairs  begun 
soon  thereafter.     At  the  close  of  the  fiscal  year  repairs  were  com- 

Kleted  on  quarter  boat  No.  2  and  progressing  satisfactorily  on  quarter 
oat  No.  1. 

Surveys  and  examinations, — There  was  no  work  in  the  field  on  sur- 
veys, but  office  work  on  the  reduction  of  large  scale  maps  of  Ohio 
River  surveys  was  in  progress  during  the  year. 

Proposals  were  invited  June  5  for  photolithographing  and  printing 
a  series  of  these  charts  or  reduced  maps  of  Ohio  River  surveys,  ana 
on  June  12  the  bids  were  opened,  and  under  authoritv  of  the  C?hief  of 
Engineers,  dated  June  23,  the  award  was  made  to  ttie  lowest  bidder, 
the  United  States  Lithograph  Company,  and  the  necessary  contract 
papers  were  prepared  for  execution. 

Examinations  with  a  view  to  the  improvement  of  the  present  chan- 
nels or  the  opening  of  new  channels  were  made  at  tne  following 
g laces:  Mustapha  £land,  bar  at  Evansville,  Ind.,  Slim  Island,  ^a 
rrand  Chain. 

Dredging  at  Grassy  Flats  bar. — In  response  to  complaints  received 
Irom  steamboat  owners  and  pilots  of  interruption  to  navigation  by 
the  condition  of  the  bar  at  Grassy  flats,  Ohio  Kiver,  580  mUes  below 
Pittsburg,  the  dredge  Louisrille  No.  i,  together  with  her  tender, 
steamer  Col.  G.  L.  Gillespie^  were  borrowed  temporarily  from  the 
Louisville  district,  and  the  work  of  dredging  at  this  locality  was 
begun  August  10  and  was  completed  Septemoer  28,  15,860  cubic  yards 
of  material  having  been  removed  from  the  channel,  at  the  following 
cost : 

Fuel $362. 05 

Supplies    23.94 

Travel  and  Incidental  exi)enBes 22.  ST) 

Subsistence  of  dredge  and  tender  crews 2G8. 29 

Lalwr 1,468.38 

Inspection  (including  a  survey  of  the  locality) 250.00 

Total  2. 395.  51 

Ck)st  per  cubic  jard  of  material  dredged,  $0,151. 

The  dredging  secured  a  channel  with  an  average  depth  of  4^  feet 
below  low  water  for  a  length  of  about  1,600  feet,  with  an  average 
width  of  85  feet.  The  channel  thus  dredged  was  used  exclusively  by 
boats  navigating  this  portion  of  the  river  during  the  low-water 
season  of  last  fall,  and  no  further  complaints  have  l5en  made  of  this 
usually  troublesome  bar. 

The  survey  made  at  (Jrassy  flats  has  been  platted  by  Mr.  E.  A.  D. 
Parker,  junior  engineer,  who  had  local  charge  of  the  dredging 
operations. 

Dredging. — The  dredging  plant  remained  in  winter  quarters  in 
the  Little  Kanawha  River  at  rarkersburg  until  May  18,  when  it  was 
removed  to  Marietta,  Ohio,  for  the  completion  of  necessary  repairs. 

The  project  for  the  season's  work  provided  for  the  removal  of  a 
number  of  creek  bars  that  had  built  out  into  the  river  at  various 
points,  making  the  channel  difficult  and  dangerous  for  packets  and 
towboats,  the  most  troublesome  places  being  between  Wheeling, 
W.  Va.,  and  Marietta,  Ohio. 

On  June  11,  the  repairs  having  been  completed  and  the  stage  of 
river  being  favorable  for  work,  the  plant  left  Marietta  to  begin  the 
season's  operations. 
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As  most  of  the  bars  were  so  short  that  there  was  not  room  for  both 
dredges  to  work  on  them  without  interfering  with  each  other,  a 
small  extra  towboat  tender  was  hired  and  the  dredges  were  operated 
separately,  at  points  not  too  far  apart  to  prevent  proper  supervision. 

About  the  middle  of  August  the  river  became  too  low  to  permit 
effective  work  on  the  creek  bars,  the  stage  of  water  preventing  access 
to  the  dumping  grounds;  and  as  a  still  lower  stage  of  considerable 
duration  was  to  l^  expected  at  that  season,  the  plant  was  moved  back 
to  Marietta  and  utilized  to  dredge  out  the  harbor  at  mouth  of  the  Mus- 
kingum River,  for  which  a  special  allotment  had  been  made.  It  was 
expected  that  after  expenditure  of  this  allotment  the  plant  would 
resume  operations  on  the  Ohio  River ;  but  as  the  low  water  continued 
until  winter,  and  no  Ohio  River  work  except  the  bar  just  opposite  the 
mouth  of  the  Muskingum  was  accessible,  operations  in  the  Muskingum 
were  continued  in  preference  to  laying  up  the  plant,  particularly 
as  this  improvement  rendered  available,  for  Ohio  River  craft  the 
best  ice  harbor  above  Middleport. 

The  work  of  the  dredges  during  the  season  was  as  follows : 

Coon  Run  bar^  West  Virginia  (114,9  miles  below  Pittsburg), — This 
bar,  consisting  of  gravel,  bowlders,  and  loose  rock  carried  into  the 
river  by  the  creek,  making  a  sharp,  high  point,  which  extended  more 
than  500  feet  from  the  shore  line,  caused  trouble  to  packets  and  much 
danger  to  tows  at  ordinary  boating  stages. 

The  high  part  of  the  bar  was  removed  to  5  feet  below  low  water  as 
far  as  the  low-water  shore  line  above  the  bar,  straightening  the  chan- 
nel and  widening  it  275  feet,  the  length  dredged  being  600  feet. 

The  excavated  material  was  dumped  on  right  of  the  channel,  close 
to  the  Ohio  shore  above  the  bar,  and  was  also  utilized  to  close  the 
chute  behind  Clines  bar,  just  opposite,  whenever  the  river  was  high 
enough  to  permit  getting  scows  to  that  place. 

Excavation  made,  June  14  to  July  7 : 

GraA-el,  bowlders,  and  loose  rock cubic  yards__  24,030.0 

Roclts  removed  (4) tons__  6.3 

Blair  Run  bar^  Ohio  {opposite  Fish  Creek  Island^  113  miles  be- 
low Pittsburg). — This  bar,  composed  of  bowlders,  rock,  and  gravel 
carried  out  by  the  run,  projected  into  the  river  from  the  Ohio  shore, 
causing  a  turn  in  the  channel  so  sharp  that  at  stages  when  navigation 
at  other  points  was  comparatively  easy  it  was  difficult  and  dangerous 
iit  this  place.  The  point  of  the  bar  was  dredged  off  5  feet  below 
low  water,  widening  the  channel  190  feet,  the  length  of  area  dredged 
being  830  feet. 

The  excavated  material  was  dumped  on  left  of  the  channel,  close  to 
and  just  above  the  foot  of  Fish  Creek  Island,  where  it  serves  to  direct 
the  river  current  into  the  channel  and  to  prevent  scour  along  the 
island. 

Excavation  made,  June  22  to  July  8 : 

Gravel,  bowlders,  and  loose  roclt cubic  yards—  16,950.0 

Logs  and  snugs  removed  (2) tons__  2.0 

Rocljs  removed   (2) do 5.6 

Shm*t  Creek  bar^  West  Virginia  {81  miles  below  Pittsburg), — Just 
after  the  work  at  Blair  Run  and  Coon  Run  was  completed  a  rise  of 
the  river  obliged  the  dredges  to  suspend  operations.  During  this  time 
the  plant  was  moved  up  to  Short  Creek,  9  miles  above  AATieeling,  W. 
Va.,  with  the  hope  of  removing  a  part  of  this  bar  before  the  river  fell 
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suflSciently  to  necessitate  its  return  to  below  Wheeling.  The  rise  was 
of  short  duration,  permitting  only  three  days'  work  by  one  dredge; 
but  the  point  of  the  bar  was  removed  5  feet  below  low  water,  widening 
the  channel  105  feet  for  a  length  of  290  feet  and  affording  considera- 
ble relief  to  tows. 

Excavation  made,  July  15  to  18: 

Gravel,  bowlders,  and  loose  rock cubic  yards 2,089.0 

Rocks  removed  (1) tons—  2.2 

Barries  Riin  bar^  Ohio  {133,6  miles  below  Pittsburg). — ^This  bar, 
consisting  of  gravel  and  bowlders,  projected  into  the  channel  from 
the  Ohio  shore,  obliging  boats  to  make  a  sharp  turn  above  and  below 
it.  The  channel  was  straightened ;  the  total  length  of  area  dredged 
5  feet  below  low  water  being  630  feet,  the  width  added  to  the  channel 
by  removal  of  the  bar  being  120  feet. 

The  material  excavated  was  dumped  along  the  West  Virginia 
shore  above  the  old  riprap  dike,  which  extends  to  the  bar  at  head  of 
Williamsons  Island. 

Excavation  made,  July  20  to  August  1 : 

Gravel  and  bowlders cubic  yards..  12,560.0 

Mill  Creek  bar^  Ohio  (opposite  Mill  Creek  Island,  HI  miles  below 
Pittsburg), — The  bar  at  tnis  place  is  a  deposit  of  gravel  and  bowl- 
ders, with  many  large  rocics,  carried  out  into  the  river  by  the  large 
creek  and  forming  an  obstruction  which  has  caused  much  damage  to 
tows  and  packets.  The  channel  close  above  the  bar  was  also  ob- 
structed by  a  number  of  very  large  rocks,  which  had  probably  been 
brought  down  by  the  ice  during  the  previous  winter  and  which  re- 
quired special  handling  for  their  removal.  These  rocks  were  taken 
out  and  the  end  of  the  oar  dredged  off  5  feet  below  low  water,  widen- 
ing the  channel  120  feet  for  a  distance  of  1,080  feet. 

Most  of  the  material  excavated  was  dumped  along  the  West  Vir- 
ginia shore  above  Mill  Creek  Island  bar,  the  remainder  being  placed 
along  the  Ohio  shore  about  three-fourths  mile  above  Mill  CreeK. 

The  work  was  not  completed,  being  interrupted  by  low  water. 

Excavation  made,  July  22  to  August  11 : 

Gravel,  bowlders,  and  loose  rock cubic  yards__  12.057.0 

Rocks  removed   (46) tons.-  66.8 

Matamoras,  W,  Va,  {H2  rjiiles  below  Pittsburg), — ^On  August  2 
one  snag  was  removed  from  the  channel  at  the  steamboat  landing. 
Snag  removed  (1) tons—  7.4 

JReas  R%m  bar,  Ohio  {150,8  miles  below  Pittsburg), — This  ob- 
struction is  a  gravel  bar  which  interferes  with  descending  tows, 
forcing  them  so  far  out  into  the  river  that  they  have  difficulty  in 
avoiding  the  bar  at  the  head  of  Grape  Island,  just  below. 

The  point  of  the  bar  was  dredged  off  5  feet  below  low  water,  widen- 
ing the  channel  70  feet  for  a  distance  of  680  feet. 

The  excavated  material  was  dumped  along  the  West  Virg^iia  shore 
above  the  island  bar.  The  work  was  not  completed,  being  inter- 
rupted by  low  water. 

Excavation  made,  August  3  to  12 : 

Gravel  and  bowlders cubic  yards—  8,283.0 

Logs  and  snags  removed  (1) tons—  1.0 

Rocks  removed  (1) do 1.8 
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Ohio  River  bar  {opposite  mouth  of  Muskingum  River^  171,5  miles 
below  Pittsburg). — This  bar  of  light  gravel,  which  made  the  channel 
past  the  mouth  of  the  Muskingum  very  crooked  and  narrow  at 
ordinary  boating  stages,  had  long  been  a  cause  of  trouble  and  lo&s  to 
descendmg  tows  and  delay  to  ascending  tows  and  packets. 

The  whole  of  the  bar  was  removed  to  the  line  of  the  old  riprap 
dike  which  extends  below  Marietta  Island,  .straightening  the  channel 
and  widening  it  380  feet,  5  feet  below  low  water,  for  a  distance  of 
1,500  feet,  thus  affording  safe  and  easy  navigation  at  this  point. 

A  number  of  lars^  logs  and  timbers  were  removed  from  the  channel 
at  the  lower  end  of  the  bar,  the  largest  log  having  a  weight  of  31.2 
tons. 

The  excavated  material  was  dumped  along  the  West  Virginia  shore 
below  Williamstown. 

Excavation  made,  October  14  to  December  0 : 

Gravel  and  sand cubic  yards.-  80,300.0 

Logs  and  snags  removed  (183) tons..        186.5 

Rocks  removed   (1) do 2.2 

Wreclts  removed 1 

MUSKINGUM  RIVER,  OHIO. 

Muskingum  River  bar  {m.outh  of  Muskingum  River,  171.6  miles 
below  Pittsburg). — ^The  approved  estimate  for  operating  and  care  of 
the  Muskingum  River  for  the  year  ending  June  30,  1905,  contained 
an  item  of  $9,900  for  removing  the  bar  at  the  mouth  of  the  river.  No 
other  dredges  being  available,  and  operations  on  the  Ohio  River  being 
interrupted  by  low  water,  this  work  was  assigned  to  the  Ohio  River 
plant,  which  began  operations  under  orders  to  do  as  much  of  it  as 
possible  while  low  water  prevented  work  in  the  Ohio  River. 

As  the  low-water  season  proved  to  be  of  unusual  duration,  lasting 
from  the  middle  of  August  until  after  the  river  had  frozen  over  in 
December  and  making  it  impracticable  to  move  the  plant  to  any  Ohio 
River  work  away  from  Marietta,  operations  in  the  Muskingum  were 
continued  after  the  original  project  had  been  completed;  widening 
the  harbor  by  removing  the  row  of  old  piles  and  other  obstructions 
along  the  rignt  bank,  and  also  the  bar  there  between  the  Muskingum 
and  Ohio  rivers,  thus  making  the  full  width  of  the  river  below  the 
railroad  bridge  available  as  a  liarbor  of  refuge. 

The  whole  of  the  river  below  the  Baltimore  and  Ohio  Railroad 
bridge  was  dredged  out  5  feet  below  low  water ;  the  area  covered  hav- 
ing an  average  width  of  600  feet  and  length  of  about  1,000  feet. 

A  large  part  of  the  bar  in  the  Muskingum  consisted  of  loose  rock, 
former  nlling  of  Dam  No.  1,  which  had  been  carried  down  by  the  cur- 
rent at  various  times  when  the  dam  had  broken.  Many  logs,  timbers, 
and  large  rocks,  and  one  coal-barge  wreck  were  found  in  the  bar  and 
removed. 

The  excavated  material  was  dumped  in  the  Ohio  River  along  the 
West  Virginia  shore  below  Williamstown. 

Excavation  made  August  22  to  November  11 : 

Gravel,  sand,  etc cubic  yards—  92,029.0 

Gravel,  bowlders,  and  loose  rock do 27,305.0 

Logs  and  snags  removed  (224)  tons—        103.6 

Rocks  removed   (65) do 116.1 

Piles  removed 431 

Wrecks  removed 1 
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Lock  No.  7,  Marietta,  Ohio  {171,5  miles  below  Pittsburg), — ^The 
dredge  Ohio  was  employed  December  G  to  8  in  removiiij^  sediment 
from  the  lock,  where  for  a  distance  of  62  feet  above  the  middle  gates 
the  chamber  was  cleared  of  a  mud  deposit  12  feet  deep. 

Excavated  material  was  dumped  close  above  Dam  No.  1. 

Excavation  made  December  0  to  8 : 

Mud cubic  yards--     1,  680.  0 

After  completing  work  on  the  Ohio  River  bar,  as  the  river  was 
partly  frozen  over  and  still  too  low  for  the  plant  to  reach  any  other 
work,  the  dredges  went  into  winter  quarters  in  the  harbor  at  mouth  of 
the  Muskingum.  The  dredge  tender  Annie  L.  was  discharged  on 
December  9,  and  on  December  15,  after  having  put  the  plant  in  order 
for  winter,  the  crews,  with  exception  of  four  men  needed  to  care  for  it 
and  to  make  some  repairs,  were  discharged. 

\Mien  operations  were  suspended  at  the  close  of  last  season  the 
dredging  plant  was  laid  up  in  the  mouth  of  Muskingum  River  where 
it  remained  in  safety  during  the  winter  in  charge  of  a  small  force  of 
men  who  in  addition  to  the  usual  care  of  such  a  plant  gave  the  ma- 
chinery of  the  dredges  an  overhauling  and  made  such  repairs  to  it 
as  were  rendered  necessary  after  a  season  of  work. 

The  hull  of  the  Ohio  is  24  years  old  and  has  only  been  out  of  the 
water  once.  In  1896  it  was  pulled  out  on  the  ways  at  Cincinnati  to 
make  some  changes  in  spud  boxes  and  replace  two  bottom  plates  which 
had  been  cut  through  by  striking  rock  during  low-water  work  in  1895. 

Two  holes  were  cut  through  the  hull  during  travel  and  another 
while  at  work  at  the  mouth  of  Muskingum  River  during  1904. 

Examination  developed  that  at  the  breaks  the  metal  was  reduced  by 
wear  and  corrosion  to  a  thickness  of  one-eighth  of  an  inch.  The  orig- 
inal thickness  of  bottom  plates  was  three-eighths  of  an  inch,  and  of 
those  on  sides  and  rakes  below  water  line  seven-sixteenths  of  an  inch. 

It  was  deemed  unsafe  to  undertake  another  season's  work  without 
extensive  repairs,  and  it  was  decided  to  not  only  renew  the  bottom 

f)lating  and  side  and  rake  plating  below  the  water  line,  but  to 
engthen  the  hull  18  feet,  and  strengthen  the  longitudinal  frames  bv 
riveting  one-fourth  by  10  inch  plates  along  the  under  edge.  This  will 
increase  the  depth  of  hold  7.5  inches  and  raise  the  crane  shelf  that 
much  higher  out  of  the  water,  thus  making  it  possible  to  dredge  a 
shallower  cut  than  is  now  practicable,  a  matter  of  much  importance 
during  low-water  work.  Increasing  the  length  of  hull  will  reduce 
the  draught  about  7  inches  and  thus  facilitate  low- water  travel. 

The  estimated  cost  of  the  proposed  reoairs  and  alterations  was 
$9,500.  The  work  having  been  authorizea,  specifications  were  pre- 
pared and  proposals  invited.  Preparations  for  docking  were  made 
by  removing  uie  crane,  wire  ropes,  forward  spuds,  and  the  coal 
bunker. 

No  bids  were  received  for  doing  the  work.  It  was  therefore  de- 
cided to  purchase  the  necessary  material  under  emergency  contract, 
and  advertise  for  the  work  of  repair,  using  the  United  States  dry 
dock  at  Louisville,  Ky.,  for  docking  the  dredge. 

During  April  and*^  May  the  plant  was  prepared  for  the  season's 
work  by  calking  and  repair  of  scows  and  flatboats,  some  necessary 
painting  of  dredges  and  other  general  repairs.    The  old  No.  4  scow 
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was  docked  at  Parkersburg,  W.  Va.,  for  repair  and  calking  below  the 
water  line. 

Temporary  repairs  were  made  to  the  Ohio  to  fit  her  out  for  work, 
with  careful  handling,  until  the  radical  repairs  can  be  undertaken. 

Proposals  for  furnishing  a  towboat  for  dredge  tender  during  the 
present  season  were  openedon  May  10,  and  the  lowest  bid,  that  of  the 
Burnside  and  Burkesville  Transportation  Company,  of  Burnside,  Ky., 
$38.85  per  day,  was  accepted. 

The  dredge  tender  reported  for  duty  on  June  6  and  on  June  7  the 
fleet  left  Marietta  and  proceeded  up  the  river  to  Blair  Run  bar.  Fish 
Creek  Island,  113  miles  below  Pittsburg,  Pa. 

This  bar  projected  into  the  river  from  the  right  shore  and  inter- 
fered with  navigation.  The  improvement  consisted  in  removing  the 
outer  end  of  the  bar  so  as  to  straighten  the  channel.  Some  work  was 
done  here  during  the  season  of  1904,  but  high  water  stopped  opera- 
tions before  the  improvement  was  completed. 

The  cuts  made  last  year  were  extended  into  good  water  and  ridges 
were  leveled  off. 

The  material  Removed,  loose  rock  and  gravel,  was  dumped  to  the 
left  of  the  channel  near  the  lower  end  of  Fish  Creek  Island. 

Excavation  made  June  12  to  16 : 

Loose  rock  and  gravel cubic  yards—  5,362 

After  completing  the  work  at  Blair  Run  bar  the  plant  was  moved 
to  Opossum  Creek  bar,  119.7  miles  below  Pittsburg,  Pa.,  where  the 
channel  was  narrow  and  crooked. 

The  work  undertaken  is  to  dredge  on  both  sides  of  the  channel  so 
as  to  widen  and  straighten  it.    This  work  is  now  in  progress. 

The  material  removed,  sand  and  gravel,  was  dumped  below  Opos- 
sum Creek  bar  near  the  Ohio  shore. 

Excavation  made  June  17  to  30 : 

Sand  and  gravel cubic  yards.,  9,670 

A  petition  with  respect  to  the  dredging  considered  necessary  on  the 
upper  section  of  the  river  was  received  in  May,  1905,  from  the  Asso- 
ciation of  Masters  and  Pilots  of  Steam  Vessels  of  Pittsburg,  Pa., 
signed  also  by  four  of  the  largest  coal  firms,  urgently  requesting 
dredging  at  various  localities  between  Pittsburg  and  Cincinnati.  In 
order  to  ascertain  the  actual  needs  more  definitely,  Mr.  J.  N.  Cald- 
well, assistant  engineer,  was  directed  to  consult  the  petitioners  and 
examine  the  places  named.  Although  the  stage  of  river  encountered 
was  not  suitable  for  a  careful  inspection,  the  result  showed  that  navi- 
gation /Would  derive  great  benefit  from  the  work  requested. 

During  past  seasons  the  United  States  dredges  have  been  employed 
at  most  of  the  places  referred  to,  but  owing  to  the  numerous  places 
demanding  such  work,  the  changes  in  channel  from  time  to  time,  and 
other  causes,  much  desirable  work. is  necessarily  postponed. 

The  great  length  of  the  Ohio  River  makes  it  impossible  with  the 
present  plant  to  render  satisfactory  work  of  dredging.  The  constant 
calls  by  the  coal  interests  for  work  at  large  and  small  places  in  the 
upper  river  is  balanced  by  equally  urgent  claims  for  packet  channels 
to  De  excavated  at  low  water  through  the  long  flat  bars  of  the  lower 
river.    To  do  justice  to  the  subject  there  should  be  a  number  of  plants. 
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These  plants  will  be  necessary  whatever  the  scheme  of  improvement 
may  be,  and  no  better  use  could  be  made  of  the  funds  for  the  general 
improvement  of  the  Ohio  River  than  to  procure  and  operate  a  series 
of  dredges  which  can  be  used  at  low  water  for  assisting  navigation 
during  the  late  summer  and  fall.  An  estimate  to  that  end  is  made 
in  this  report,  and  it  is  earnestly  urged  that  this  request  be  supported. 

OHIO   RIVEB   DREDGING   STATEMENT   FOB   1904. 

Dredges  in  commission. 
TIME. 


Time  at  work. 


Days. 


Dredging  grravel,  sand,  et» !     56.1 

Dredging  gravely  bowlders,  and  loose  rock 90. 5 


Dredging  gravel  and  bowlders. 

Dredging  mnd 

Removing  logs  and  snags . 

Removing  rocks 

Removing  piles  

Removing  wrecks 


8.0 
1.5 
6.9 
8.4 
1.6 
.8 


Total 108.2 


Time  lost. 


Days. 


Sundays 

Holidays 

Traveling 

Ck)aling 

High  and  low  water. 
Accidents 


Total. 


3.0 
11.4 

4.8 

16.4 


Tas 


Total  in  commission,  179  days. 


WORK. 


Nature  of  work. 


Per  day  During  the 
of  work. 


I  Ou.  yds. 

Gravel,  sand,  etc.,  excavated '    3,071.8 

Qravel,  bowlders,  and  loose  rock  excavated |    2,722.8 

Gravel  and  bowlders  excavated ,    2,509.1 

Mud  excavated 1,120.0 


Total  excavation  for  the  season . 


li.  yd*. 

lfe,3» 

88,091 

20.798 

1,680 


277,833 


Logs  and  snags  removed . 

Rocks  removed 

Piles  removed 

Wrecks  removed 


COST. 

Equipment  for  the  season $1,188.91 

Towing  and  fuel  for  the  season 13,613.07 

Repairs  for  the  season 1,031.78 

Salaries  for  the  season 9. 261.  OG 


Total  for  the  season 25,094.82 

Dredges  out  of  commission, 

TIME. 

Days. 

In  ordinary 120 

Annual  repairs 6(5 

Total  186 
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COST. 

Salaries  in  ordinary $3,187.40 

Fuel  In  ordinary 192.25 

Total  In  ordinary ^  |3, 379. 65 

Salaries  during  annual  repairs 3,404.43 

Annual  repairs  (shop  bills,  materials,  etc.) 3,029.59 

Total  cost  of  repairs 0,4.34.02 

Total  out  of  commission 9,813.67 

Cost  per  day  In  ordinary  (including  superintendent's  pay) 28. 16 

Coat  of  work,  including  all  expenditures  in  190^, 

Dredging  gravel,  sand,  etc $18, 099.  ,51 

Dredging  gravel,  bowlders,  and  loose  rock 9,840.20 

Dredging  gravel  and  bowlders 2,581.04 

Dredging  mud 483.94 

Removing  logs  and  snags 2,226.13 

Removing  roc^ks 1,096.94 

Removing  piles 483.94 

Removing  wrecks 96.  79 

Total  expenditure  in  1904 34,908.40 

COST  PER  UNIT. 

Per  cubic  yard  of  excavation $0. 112 

The  day  of  work  is  for  eight  hours'  actual  oi>eration  of  two  dredges  with 
four  dump  scows  and  two  towboats  for  tenders,  deducting  every  hour  lost  by 
accident  or  otherwise. 

The  towboat  Annie  L.,  chartered  as  the  regular  dredge  tender  for  the  season, 
was  paid  $44.64  per  day,  this  amount  covering  the  cost  of  the  boat,  with  outfit, 
crew,  and  fuel  for  the  towboat  and  dredges,  except  that  all  cost  of  coal  in  excess 
of  5  cents  per  bushel  was  repaid  by  the  Government. 

The  expenditure  for  towing  includes  $4,720  paid  for  operating  expenses  of  the 
U.  S.  S.  Gen*l  O.  M.  Poe  and  for  hire  of  additional  towboats,  two  tenders  being 
needed  during  the  whole  season  in  ordier  to  dispose  of  the  excavated  material, 
as  it  was  found  impossible  for  one  towboat  to  keep  the  dredges  busy. 

The  "  total  expenditure,"  on  which  the  cost  of  work  is  based,  covers  all  out- 
lay properly  applicable  to  the  season  of  1904,  including  the  cost  of  superintend- 
ence, ofllce  work,  etc. 


Digitized  by  VjOOQIC 


1806   REPORT  OF  THE  CHIEF  OF  SNOINEERS,  U.  8. 


^ 


.a, 

I 
1 


o 


55.0 


t 


I  to 


|S|I 


_    b.    "    ku  -    • 


Sa 


I  4  I 


s 


8$^ 


0494 


s 


ss 


9100 


H  »I  O  0»  r-i  ^  1-1 QO  CO  «  ri «  »-i  .-I 

ft    '•   ■    'f-i   '^tOf-i   "ed 


HkOlH        lOOlOr-iieO* 


AKMT. 

2' 


»-   I 


j=J2s;5s 


i^^^^is^SSl 


Ill 


i« 


•^  1^  1^  1^  1^  IT-S 1^  1^  "^  *<  < -^  "^ 


I  iiiilliliii 


lOioifiio     koioieieioie 


c  g  J.  0,  a»o»ooooo«ooooaoooao 


Digitized  by  VjOOQIC 


APPENDIX  D  D— REPORT  OP  LIEUT.  COL.  RUFFNER.  1807 

ESTIMATE. 

The  balance  of  the  funds  now  available  will  be  applied  during  the 
fiscal  years  1906-7  in  accordance  with  the  project  as  follows: 

Repairing  low  dikes  and  dams.   Browns  Island,   Marietta   Island,  * 

Newberry  Island,  Rising  Sun $10,500.00 

Dikes,  Mound  City,  111.  (c-ontract) :«,000.00 

Ice  pier,  Gallipolls,  Ohio  (contract) 12,300.00 

Ice  pier,  Maysville,  Ky.  (contract) 11,400.00 

Supervision  of  harbor  lines  at  Steubenville,  Ohio,  Wheeling,  W.  Va., 
I  ronton,  Ohio,  Cincinnati,  Ohio,  Secretary  of  War  permits,  and  ex- 
aminations of  encroachments  on  the  general  river 10,  (XX).  00 

Repairs  to  quarter  boats,  etc 1, 0(X).  00 

Minor  examinations  and  surveys 10,000.00 

1  steel-lmll  dredge,  with  equipment 30,000.00 

2  dump  scows 10,000.00 

1   fuel  flat 2.000.00 

1  steel  or  com|)osite  hull  towboat,  including  equipment 20,000.00 

Dredging^  operations,  ITnited  States  dredges,  and  ordinary  repairs  to 

same,  viz : 

2  dredgea,  fiscal  years  1906-7] 

1  new  dredge,  fiscal  year  1907  [. 112,000.00 

1  new  towboat,  fiscal  year  1907  j 

Special  repairs  to  dredge  Ohio 9,500.00 

Dredging,  under  contract,  harbor  below  ice  pier,  Middleport,  Ohio 13, 000. 00 

General  administration,  engineering,  inspection,  storage,  etc 36,000.00 

Contingencies   22,126.27 

Total 347,826.27 

ESTIMATE  FOR  APPROPRIATION. 

For  further  operations  under  the  general  project  of  improvement 
and  for  procuring  and  operating  an  additional  working  plant  for 
open-channel  improvement  additional  funds  are  urgently  needed,  as 
indicated  in  the  money  statement  below,  and  the  appropriation  of  that 
sum  is  recommended  with  all  permissible  force. 

Low  dikes  and  dams : 

1  stone  and  concrete  dam  at  head  of  Browns  Island  to  replace  exist- 
ing timber  crib  structure 127,000 

1  stone  and -concrete  dam  at  head  of  Marietta  Island  to  replace  ex- 
isting timber  crib  structuiv 82,  4(X) 

1  loose  stone  dike  at  the  head  of  Grand  Chain 30, 000 

Ice  piers :  3  sections  of  concrete  ice  pier  at  Cincinnati,  Ohio 37,  (XX) 

Supervision  of  harbor  lines  at  Steubenville,  Ohio,  Wheeling,  W.  Va., 

Ironton,  Ohio,  Cincinnati,  Ohio,  Secretary  of  War  permits,  and  en- 
croachments on  general  river  (two  years) 10, 0(X) 

Minor  examinations  and  surveys  (two  years) 10,  (XX) 

Dredging  operations :  • 

2  steel  hull  dredges,  with  equipment,  at  $30,000 60, 000 

4  dump  scows,  at  $5,000 20,000 

2  fuel  flats,  at  $2,000 4,000 

Operating  and  repairs  3  dredges  two  years  1  -^-  oqq 

Operating  and  repairs  2  dredges  one  year?  '^^ 

General    administration,    engineering,    inspection,    storage,    etc.    (two 

years)  50, 000 

Contingencies   47,800 

Total 500, 000 
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Money  statement, 

July  1,  1904,  balance  unexpended $230,454.40 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  208, 200. 00 

October  10,  1904,  amount  received  for  lost  transit 200.00 

June  IG,  1905,  amount  received  from  sale  of  maps 4.25 

March  16,  1905,  amount  received  from  appropriation  for  operating 

and  care  of  canals,  etc.,  Muskingum  River 9,900.00 

April  29,  1905,  amount  received  from  appropriation  for  operating 

snag  boats  on  the  Ohio  River 3, 742. 48 


June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $49,  754.  58 

For  maintenance  of  improvement 36,800.48 


452,501.13 


86,561.06 


July  1,  1905,  balance  unexpended 365,940.07 

July  1,  1905,  outstanding  liabilities 2, 240. 14 

July  1,  1905,  balance  available «363,  699.93 


July  1,  1905,  amount  covered  by  uncompleted  contracts 47, 653. 10 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30» 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 500,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


Statement  of  amounts  and  dates  of  all  appropriations  for  this  work. 


Actof  CoBgresB. 


March  3, 1827... 
March8J835... 

jTily2,18» 

March  3, 1887... 

July  7. 1838 

June  11. 1844.... 
March  3. 1847... 
August  30, 185£  . 
June  28, 1866.... 


Do  . 


March  2, 1867... 
July  26, 1868  .... 

July  11,1870  .... 
March  8, 1871... 
June  10. 1872.... 
March  8, 1878... 
June  28. 1874.... 
March  8,1875... 
August  14, 1876  . 
June  18, 1878.... 

Do 

March  8, 1879... 
June  14.1880-... 
March  8,1881... 
March  81, 1882.. 
August  2, 1882.. 

July6,i884""I!! 


"K;! 


Augusts,  1886 

Augusta,  1888..-. 
September  19, 1890. 


^P^^^P*^    Allotment. 


180,000.00 
50,000.00 
80,000.00 
60,000.00 
60,000.00 

100,000.00 
6,479.26 
90,000.00 


100,000.00 


60,000.00 

60,000.00 
200,000.00 
200,000.00 
160,000.00 
800,000.00 
175,000.00 
300,000.00 

60,000.00 
250,000.00 
260,000.00 
860,000.00 
100,000.00 
860,000.00 

16,000.00 
600,000.00 

17,000.00 
876,000.00 
880,000.00 
800,000.00 


$172,000.00 
80,000.00 


86,000.00 


Bflmarka. 


Iinproving  MteisBtppi,  Miasoori,  Arkansas,  and 
Ohio  rivers. 

Snag  boats  and  apparatus  for  improving  West- 
ern rivers. 

Repair,  jireservation,  extension,  and  oompletkm 
of  river  and  harbor  works. 


Harbor  of  refuge  at  or  near  Cincinnati. 


Oontlnuing  work  on  Davis  bland  Dam. 
Harbor  of  refuge  near  Cincinnati,  Ohio. 
Do. 


«  Fifteen  thousand  eight  hundred  and  seventy-three  dollars  and  sixty-six  cents  of  this 
balance  pertains  to  ice  piers  at  Mlddlepprt,  GallipoUs,  and  MaysviUe,  which  can  only 
become  available  by  special  legislation  of  Congress. 
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matemetit  of  amounts  and  dates  of  all  appropriations  for  this  trork — Continued. 


Act  of  CongPeaB.      ^'^^to^'**" '  AUotment.  Bemarks. 


January  10, 1801  ...  J       $8, 128. 87  , Belief  of  Btubbs  &  Lackey.  Treasury  settlement 

I  1      No.  2888. 

Jalyl8,18ltt :«0,000.00  

Angnst  18, 18»4 250,000.00  , 

June3, 18B6 250,000.00   1 

July  1,1898 I     $15,000.00    For  restoring  levee  and  banks  of  OhioBiverat 

or  near  Shawneetown,  111. 
March  8, 1889 875,000.00, 


June  13, 1902 860;000.00  ' Amount  appropriated,  $400,000,  §41.000  being  for 

Falls  of  ( )nio  Bi ver,  at  Louisville,  Kv. 

Julyl,190D{ 25,000.00  1 Between  Cairo  and  Mound  City. 

March  8, 1905 208, 200. 00  i Amount  appropriated,  $3ai.(l(X),  $20,800  being  for 

I  dredging  in  pool  6,  Ohio  Biver,  $56,000  for  sur- 

,  vey  of  Onio  Biver,  and  $15,000  for  rock  removal 

at  nead  of  canal  at  falls  at  Louisville,  Ky . 


Total  of  appropriations.  1827-1905 $6,798,808.12 

Total  of  allotments,  1827-1898 .^52.  000.  00 

Received  from  sales,  etc..  1806-1905 8.  202.  03 

Received  from  Treasury  settlement,  1904 261.45 

Transferred  from  other  appropriations,  1905 13,  642.  48 

Appropriations  not  drawn,  1827.  1852 5.023.47 

Appropriation    not    drawn,     1902     (between     Cairo    and 

Mound  City) 25.000.00 

Allotments  not  drawn,  1866,  1868 43,134.60 

Returned  by  Treasury  settlements 30.07 

Amount  transferred  to  other  works 125, 168.  44 


$7, 172.  914.  08 


198,  356.  58 


Total 6,  974,  657.  50 


ABSTRACT  OF  CONTRACTS  IN   FX)RCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

Name  of  contractor :  New  Haven  Towboat  Company. 

Amount  and  character  of  work:  $7,856.63.     Hire  of  towboat  and  crew  as 
tender  to  United  States  dredges. 
Price  i>er  unit :  $44.64  per  day. 
Date  of  approval :  June  7,  1904. 
Date  of  beginning:  June  11,  1904. 
Date  of  expiration:  About  December  1,  1904.     Completed. 

Name  of  contractor :  S.  N.  Galbreatb. 

Amount  and  character  of  work :  $r)04.     Hire  of  flatboat. 

Price  per  unit :  $6  per  day. 

Emergency  contract  dated  September  14,  1904. 

Date  of  l)eglnning :  Septeml)er  24,  1904. 

Date  of  expiration :  Until  discharged  at  clo-^e  of  working  season.     Completed. 

Name  of  contractor :  S.  N.  Galbreath. 

Amount  and  character  of  work :  $783.20.     376  cubic  yards  stone  for  Ohio 
River  dikes,  and  hire  of  flatboat. 
Price  per  unit :  $0.95  per  cnibic  yard ;  flatboat,  $6  per  day. 
Emergency  contract  dated  Septeml)er  14,  1004. 
Date  of  beginning :  September  19,  1904. 
Date  of  expiration :  When  all  stone  is  delivered.     Completed. 

Name  of  contractor :  The  Fridman  Lumber  Company. 

Amount  and  character  of  work :  $2,489.19.     106,376  feet  B.  M.  oak  timber  for 
Eightmile  dike,  Ohio  River. 

Price  per  unit :  $23.40  per  1,000  feet  B.  M. 
Emergency  contract  dated  September  15,  1904. 
Date  of  beginning :  September  16,  1904. 
Date  of  expiration  :  December  13,  1904.    Completed. 
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Name  of  contractor :  Frank  J.  Duvall. 

Amount  and  character  of  work :  $1,366.13.    738  cubic  yards  stone  for  dam  at 
head  of  Bufflngton  Island,  Ohio  River. 
Price  per  unit :  $1.85  per  cubic  yard. 
Emergency  contract  dated  September  30,  1904. 
Date  of  beginning :  October  10,  1904. 
Date  of  expiration :  60  days  from  commencement    Completed. 

Name  of  contractor:  D.  P.  Price. 

Amount  and  character  of  work:  $1,205.94.     1,205.94  cubic  yards  stone  for 
dam  at  head  of  Marietta  Island,  Ohio  River. 
Price  per  unit :  $1  per  cubic  yard. 
Emergency  contract  dated  October  29,  1904. 
Date  of  beginning :  November  2,  1904. 
Date  of  expiration :  30  days  from  commencement.    Completed. 

Name  of  contractor :  Queen  City  Marine  Railway  Company. 
Amount  and  character  of  work :  $200.    Rent  of  storage  room. 
Price  per  unit :  $20  per  month. 
Emergency  contract  dated  March  21,  1905. 
Date  of  beginning :  March  1,  1905. 
Date  of  expiration :  December  31,  1905. 

Name  of  contractor:  Burnside  and  Burkesvllle  Transiwrtatlon  Company. 
Amount  and  character  of  work :  $6,400.     Hire  of  towboat  and  crew  as  tender 
to  United  States  dredges. 

l*rlce  per  unit :  $38.85  per  day. 

Date  of  approval :  June  21,  190."). 

Date  of  beginning :  June  6,  1905. 

Date  of  expiration :  About  December  1,  1905. 

Name  of  contractor:  W.  F.  Robertson  Steel  and  Iron  C'ompany. 

Amount  and  character  of  work :  About  $3,000.  Steel  plates,  etc.,  for  use  in 
repairing  hull  of  V.  S.  dredge  Ohio, 

Price  per  unit  of  100  iwunds :  i-inch  plates,  at  $2.015 ;  A-^"<^**  plates,  at  $1.915 : 
plates  under  14  by  i  inch  and  heavier,  in  lengths  up  to  20  feet,  at  $1.8(>r>:  in 
lengths  over  20  feet,  at  $1,965:  plates  wider  than  14  by  i  Inch  and  heavier,  iu 
lengths  up  to  20  feet  at  $1,815:  In  lengths  over  20  feet  at  $1,965;  angles,  at 
$1.78 ;  channels  in  lengths  up  to  20  feet  at  $1.78,  in  lengths  over  20  feet,  at  $1.88. 

Emergency  contract  dated  June  8,  1905. 

Date  of  expiration :  September  15,  1905. 

Name  of  contractor :  Parkersburg  Dock  Company. 

Amount  and  character  of  work :  $900.60.     Docking  and  repairing  boats. 

Price  per  unit:  For  docking,  $75;  Oregon  fir  lumber,  at  $50;  and  white-oak 
lumber,  at  $45  i)er  1,000  feet  B.  M. ;  spikes,  nails,  driftbolts,  and  screw  bolts, 
$0,045  per  pound ;  navy  oakum  and  calking  cotton,  at  $0.18  per  pound ;  red  lead, 
mixed,  at  $0.15  per  pound ;  labor  of  eight  hours  per  day,  foreman,  $5 ;  carpen- 
ters,'calkers,  and  painters,  $3 ;  laborers,  $2. 

Emergency  contract  dated  June  14,  1905. 

Date  of  beginning:  June  21,  1905. 

Date  of  expiration :  6  weeks  from  date  of  commencement 

Name  of  contractor :  Oscar  F.  Barrett. 

Amount  and  character  of  work  :  $37,212.50.  Extension  and  repair  of  dikes  in 
Ohio  River  at  Mound  City,  111. 

Price  per  unit :  Stone,  6  to  10  cubic  feet  each,  at  $3.25  per  cubic  yard ;  }  to  1* 
cubic  feet  each,  at  $2.70  per  cubic  yard. 

Date  of  approval :  June  23,  1905. 

Date  of  beginning:  July  1.  1905. 

Date  of  expiration :  200  fair  working  days  after  date  of  commencement. 


8TAG1C8   OF  OHIO  Bn^BB  IN   1904. 

The  following  are  the  records  of  the  gauges  at  Pittsburg,  Cincinnati,  and 
Evansville,  which  may  be  taken  to  represent  the  navigable  condition  of  the 
upper,  middle,  and  lower  Ohio : 
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Gauge  at  Davis  Isalnd  dam,  near  Pittsburg,  Pa. 

LWhen  the  dam  is  up,  low- water  readings  must  be  obtained  from  the  gauge  at  the  lower 
end  of  the  lock.  On  this  gauge  3  feet  2  inches  corresponds  to  a  navigable  depth  of  3 
feet,  and  6  feet  corresponds  to  the  same  depth  in  the  river.] 


Depth  in  channel. 

Gauge  readings. 

Month. 

Under  8 
feet. 

3  feet 
and  over. 

6  feet 
and  over. 

Hlgheet. 

Lowest. 

1904. 
January  

February .   „„.... 

Day. 

S 

0 
0 
0 
0 
0 
17 
27 
18 
27 
25 

Day. 
81 
29 
81 
80 
81 
80 
31 
14 
8 
18 
3 
6 

Days. 

18 

20 

81 

80 

22 

12 

9 

0 

0 

0 

0 

6 

Feet. 

26.9 

18.4 

24.8 

21.2 

11.8 

9.8 

10.7 

8.8 

3.6 

4.5 

8.4 

12.8 

Feet. 
4.0 
4.0 

March 

7.1 

April 

6.0 

SSy ...: ..:.-  ....:: ... 

4.7 

June 

3.7 

July 

8.3 

August 

2.3 

September 

1.9 

October 

2.6 

November 

1.9 

December 

1.5 

Total 

109 

257 

148 

I  The  ssero  of  this  gauge 
spond  to  about  3  feet 
channel.] 


Cincinnati  gauge. 

is  about  2  feet  below  low  water ; 
in  the  channel,  and  those  of 


readings  of  about  4  feet  corre- 
7  feet  to  about  6  feet  in  the 


Depth  in  channel. 

Ghiuge  readings. 

Month. 

Under  3 
feet. 

3  feet    1    6  feet 
and  over,  jand  over. 

Highest. 

Lowest. 

1904. 
Jannary .  . . ,    . , 

Days. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Day,^ 

29 
31 
80 
81 
80 
81 
81 
80 
31 
80 
81 

Days 

31 

29 

31 

80 

31 

30 

81 

16 

6 

0 

0 

1 

Feet. 

43.6 

80.2 

46.9 

44.8 

88.9 

26.0 

22.8 

7.3 

6.8 

4.9 

5.5 

11.8 

Feet. 
10.7 

February  , . , 

18.0 

March 

19.7 

April      

14.8 

M^ :::::::::::::::::::::::::::::::::::":::::::;: 

10.7 

June    ,.. ... ,.        

9.7 

July 

7.1 

5.4 

Sei^ipmber 

3.7 

October 

3.3 

November 

3.7 

December 

8.4 

Total 

0 

866 

286 

[The  zero  of  this  c 
about  3  feet  in  tl 
channel.] 


Evansville  gauge. 

auge  is  about  at  low-water  line.     Readings  of  2  feet  correspond  to 
e  channel,  and  readings  of  6  feet  correspond  to  about  6  feet  in  the 


Month. 

Depth  in  channel. 

Under  8     3  feet    1    6  feet 
feet,     and  over,  and  over. 

Gauge  r 
Highest. 

eadings. 
Lowest. 

1904. 
January .       ..  .  ...     ....« 

Days. 
0 
0 
0 
0 
0 
0 
0 
0 
16 
81 
80 
27 

Days 

81 

29 

31 

80 

81 

80 

81 

81 

14 

0 

0 

4 

Days. 

20 

29 

81 

80 

81 

80 

80 

0 

0 

0 

0 

0 

Feet. 

81.7 

81.6 

89.3 

89.8 

25.1 

18.4 

15.8 

5.8 

3.9 

2.1 

2.3 

5.1 

Feet. 
5.0 

February 

13.4 

March 

17.4 

April 

13.1 

May : :: 

8.0 

June 

6.9 

July 

5.6 

August 

3.6 

September 

2.1 

October 

0.9 

November 

1.3 

December 

1.2 

Total 

104 

282 

201 
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STAGES  OF  THE  OHIO  BIVEB. 

Highest,  lowest,  and  average  stages  of  the  Ohio  River  at  Cincinnati  each  calni- 
dar  year  from  1860  to  1904,  inclusive,  with  the  highest  stage  during  the  floods 
of  1832  and  1847, 


Calendar  year. 

Highest  stage. 

Lowest  stage. 

Averafp 
for  the 
year. 

Month.          '  Stage. 

Month. 

Stage. 

1882 

■reet. 

February i     64.2 

December 88.6 

April 49.2 

—..do 49.4 

January 57.8 

March. 42.7 

December  .  .    .  :     45. 1 

!  Feet, 

Feet 

1847 

1880 

1881 

1882 

October 5.8 

July '       5.1 

October                        « a 

110 
19.1 
17  4 

1888 

do. 

2  5 

15.0 

1864 

AugUBt 

3.1 
5.7 

4.7 

ao 

5,1 
5.3 
3.8 
2.7 

ao 
a7 

2.3 
4.2 
6.2 
a  2 
4.8 
2.5 
a  7 
1.9 
6.1 
a  6 
2.7 
2.5 

as 

2.7 
5.2 
6.2 
5.7 
4.4 

a4 
a  6 
ai 

2.8 
5.5 

ai 

4.5 

a4 
a  2 

4.2 

a9 

4.5 

a» 

16  7 

1865 

March 

September 

66.2 
42.5 
65.7 
48.2 
48.7 

October 

21.  S 

1866 

August 

19  2 

1887 

October 

17.0 

1888 

do 

July 

18.7 

1869 

April 

August 

19.7 

1870 

January  

S5.2 

October 

17.8 

1871 

May.... 1     40.5 

do 

11.8 

18T2 

April 

41.7 
44.4 

47.9 
55.8 
51.7 
53.7 
41.3 
42.7 
53.1 
50.6 
58.6 
66.8 
71.0 
46.0 
56.7 
56.2 
d9.« 
38.2 
50.2 
67.8 
48.7 
54.9 
36.6 
48.4 
47.8 
61.2 
61.4 
57.4 
40.0 
50.7 
50.9 
58.1 

45.9 

do 

11.7 

1878 

December 

Janoary  

do 

18.4 

1874 

September 

.do..    . 

15.7 

1875 

August" 

18.7 

1876 

January 

do 

do 

18  2 

1877 

October  ... 

lo.n 

1878 A 

December 

do 

do 

16.  T 

1879 

...  .do 

14.5 

1880 

February 

do 

do 

17.0 

1881 

September 

November 

September 

do 

16.9 

1882 

.:..  do 

022.1 

1888 

do 

a  19. 5 

1884 

.  .    do 

017.3 

1885 

January  

do..       .  . 

a  15.6 

1886 

April  .' 

November 

September 

a  17.8 

1887 

February 

February"...'."'.] 

a  15.1 

1888 

a  17.9 

1889 

Sej^mber I 

al8..i 

1890 

a3f».7 

1891 

February 

April 

Ocl^r 

a3D.h 

1892 

November 

August 

a  16. 5 

1898 

February 

do 

fll7.7 

1894 

September 

October 

flll9 

1885 

January 

a]t* 

1896 

April 

September 

October  .. 

al6.i 

1897 

February 

Mar«h 

a  16.1 

1898 

do 

019.7 

1899 

do          

November 

October 

17.1 

1900 

December 

April 

13.8 

1901 

November 

September 

October,  Novem- 
ber. 
October . . . 

17.6 

1902 

iKi^b 

16.8 

1906 

do 

17.9 

1904      

do 

14.6 

«  Prepared  from  the  stages  as  shown  bv  the  waterworks  marks  daily  at  6  a.  m.  and  6 
I.  m.,  the  previous  and  succeeding  years  having  been  made  from  one  daily  observation  at 
I  a.  m. 
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MONTHLY  COMPARISONS  OF  RIYEB  AND  RAINFALL. 

Highest,  lowest,  and  average  monthly  stages  of  the  OMo  Hirer  and  monthly  and 
annual  rainfall  at  Cincinnati  in  two  years  ending  Deeemher  SI,  1903  and 
190h. 


Highest. 

Lowest. 

Average. 

Rainfall. 

MonthA. 

19M. 
Date.  Feet. 

1908. 

1904. 

IBOB. 

1904.  !  1908. 

1904. 
Inches. 

1903. 

Date. 

Feet. 
87.0 

Date. 

Feet. 

Date. 

Feet. 

Feet. 

Feet. 

Inches. 

January 

88 

43.6 

8 

4 

10.7 

8S-88 

14.7     19.4 

88.1 

2.66 

8.06 

February 

18 

80.8 

8,2r)     49.4 

21 

18.0 

1 

88.8    80.8 

89.7 

8.66 

5.07 

March 

9 

46.9 

5    68.1 

28 

19.7 

88 

86.2    84.6 

48.5 

8.17 

6.06 

Jane 

I 

44.8 

19     44.4 

85 

14.8 

89 

88.8 

86.6 

:«.9 

8.88 

8.83 

2 

83.9 

1  1  28.0 

80 

10.7 

85 

7.6 

80.1 

12.0 

8.70 

3.72 

9 

88.8 

80     17.7 

88-88 

9.7 

19 

10.8 

16.8 

18.5 

8.60 

a54 

July 

18 

28.8 

1     17.1 

81 

7.1 

84 

9.8 

18.4 

12.7 

.80 

8.85 

August 

September.... 
October 

5 

7.8 

1      9.1 

19-80 

6.4 

29 

6.0 

6.8 

6.7 

.41 

2.78 

«-8 

6.8 

6     14.8 

89-80 

8.7 

1 

5.1 

6.0 

8.2 

1.28 

1.81 

25-86 

4.9 

16     11.7 

6-7 

8.8 

7 

4.6 

8.8 

6.6 

.89 

1.81 

November 

4 

5.5 

24     16.5 

28,88-80 

8.7 

11-16 

4.5 

4.8 

7.8 

.84 

1.46 

December 

81 

n.8 

89 

82.8 

10 

8.4 

lB-13 

6.8 

4.6 

9.6 

8.76 

L72 

For  the  year. 

a9 

46.9 

a5 

6ai 

b6-7 

8.8 

f      b1 
Vll-16 

}.» 

14.6 

17.9 

89. 6i 

84.09 

a  March.  ^  October.  <^  November. 

Losses  by  collision  with  bridges. 

The  following  table  shows  the  reported  losses  sustained  by  the  commerce  of 
the  Ohio  River  by  collision  with  the  piers  of  bridges  crossing  the  Ohio  River  to 
the  end  of  the  calendar  year  1904 : 


Dato,eto. 

Owner. 

Steamboat. 

Loss. 

Amount. 

SteubenviUe  bridge: 

Previously  repnrt«d  , . . 

1 

1128,758 

January  »4W4 

The  Monongaheia  River 
Consolidated  Coal  and 
Coke  Co 

James  Moren.. 

Fred  Wilson. . . 
J.A.Wood.  ... 

local  boat... 
....do 

2;ooo 

Do 

do 

8,000 

Do 

..,.do 

1  ooalboat,l 
barge,  and 
Iflat. 

4,000 

Total 

131,768 

Note. — ^The  above  losses  were  reported  by  Mr.  J.  Frank  Tllley,  secretary  Pittsburg  Coal 
Exchange.  " 

Losses  by  collision  with  Ohio  River  bridges  to  December  31,  190 J^. 

Ohio  connecting  railway  bridge $3,500.00 

Beaver    bridge 91.140.00 

IJast  Liverpool  bridge 1,500.00 

Steubenvlile   bridge 131,758.00 

Wheeling  and  Martins  Ferry  bridge 12,150.00 

Belhilre   bridge 150, 120. 00 

Parkersburg   bridge 111,  748. 47 

Point  Pleasant  bridge 9,650.(K) 

Kenova  bridge 64, 450. 00 

Newport  and  Cincinnati  railway  and  highway  bridge 48,107.00 

Newport  and  Cincinnati  highway  bridge 750. 00 

Covington  and  Cincinnati  railroad  bridge 05,700.00 

(nnclnnatl  Southern  bridge . 14,812.00 

Louisville  and  Jeffersonvllle  bridge 7,800.00 

Ohio  Falls  bridge - 202,850.00 

Kentucky  and  Indiana  bridge -^  34,267.00 

Henderson   bridge 37, 160.00 

Cairo    bridge 32, 419.  95 

Total 1,049,888.42 
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COMMEBCIAL  STATISTICS. 


Commerce  of  Ohio  Hirer  in  190.^, 


[Compiled  from  reports  made  by  owners,  agents,  and  masters  of  yessels  and  transportation 
companies,  in  compliance  with  act  of  Congress  approved  February  21,  1891 — I^ublic 
No.  92.] 


Name  of  boat  or  company. 


Terminal  points. 


.L 


The  Monongahela  River 

Consolidated  Coal  and 

Coke  Co. 
Huntington  and  St.  Loaie 

Towboat  Co. 

€k)rdon  C.  Qreene 

Steamer  Argand j 

Steamer  Antoinette ' 

Steamer  MaryStewart  — 

Steamer  Ben  Hnr I 

T.J.HaU 

C.Jutte&Co ' 

Steamer  Kanawha I 

Steamer  Avalon 

The  A.  R.  Bndd  Coal  Co ... . 

Clyde  Coal  Co 

Steamer  Nellie  England . . .  | 

United  Coal  Co 

Steamer  W.H.Flint 

Pittsburg  and  Cincinnati  • 

Packet  Liine.  i 

Lewis  Pope  &  Sons ' 

Steamer  Lorena 

John  F.  Klein ' 

Steamer  F.  K.  HuUngs 

Steamer   Francis  J.  Tor-  l 

ranee. 

Steamer  Steel  Queen i 

Toronto  Ferrv  Co I 

Steamer  Cricket , 

Steamer  Nathaniel 

Steamer  West  End ' 

Steamer  Qazt'Ue I 

Sheridan -Kirk    Contract  ' 

Co. 

Steamer  Scout 

New  Haven  Towboat  Co. .  . 
Steamer  H.  K.  Befiord .... 

Steamer  Bessie  Smith 

Steamer  Elanora 

Steamer  Beaver 

Steamer  Hustler 

Steamer  Jewel 

Steamer  Ruth 

Steamer  Ruth,  No.  '2 

Steamer  Leroy 

Steamer  Buckeye 

Steamer  Charon 

Steamer  Shifter 

Steamer  T.  N.  Bamsdall . . . 

Steamer  Orion 

Steamer  Grace  Virginia  . . . 

Steamer  Oeo.  Gardiner  — 

Steamer  Valley  Belle 

Steamer  Frank  Tyler 

Steamer  Pioneer  City 

Steamer  Mountain  State . . . 

Steamer  Nina  Paden 

Steamer  W.  O.  Hughart . . . 

Steamer  Klondike 

Steamer  Katie  Mc 

Steamer  Convoy 

The  Campbells  Creek  Coal 
Co. 

The  Cincinnati,  Ports- 
mouth, Pomeroy  and  Big 
Sandy  Packet  Co. 

Steamer  Champion,  No.  8.. 

Collins  &  Hartwerr  Co 

Hatfield  Coal  Co 

TheMarmetCo 

Steamer  Neva 


Pittsburg  to  Cairo. 


.do. 

.do. 
.do. 
.do. 
-do. 


Pittaburg  to  LoolsviUe. . 

do 

....do 

...-do 

Pittsburg  to  Madison  . . . 
Pittsburg  to  Cincinnati . 

...do...  

....do 

-...do 

....do 

....do 


Pittsburg  to  Parkersburg  . 

Pittsburg  to  Marietta 

Pittsburg  to  Wheeling 

Pittsburg  to  Economy 

do 


Allegheny  to  McKeea  Rocks . . . 

Toronto  to  Zailla 

Steubenville  to  Wheeling 

Steubenville  to  opposite  shore. 

Wellsburg  to  Brilliant 

Martins  Ferry  to  Bellaire 

Wheeling  to  Paducah 


Wheeling  to  Cincinnati 

doT?. 

Wheeling  to  Parkersburg 

do 

Wheeling  to  Bfarietta 

do.... 

do 

Wheeling  to  Newport 

Wheeling  to  SistersviUe 

do.TT. 

Wheeling  to  Clarington 

Wheeling  to  West  wheeling  . . . 

Bellaire  to  Benwood 

SistersviUe  to  Marietta 

do 

SistersviUe  to  Tuels  Landing. . . 
New  Matamoras   to  opposite 
shore. 

Marietta  to  Cincinnati 

Marietta  to  Middleport 

Marietta  to  Parkersburg 

Marietta  to  Williamstown 

Parkersburg  to  Cincinnati 

Parkersburg  to  Belpre 

Racine  to  Graham  Station 

Syracuse  to  Ghillipolis 

Pomeroy  to  Owensboro 

Pomeroy  to  Louisville 

do... 

Pomeroy  to  Cincinnati 


Pomeroy  to  Mason 

Point  Pleasant  to  Louisville .. 
Point  Pleasant  to  Cincinnati. . 

do 

Point  Pleasant  to  Gallipolls. . . 


Til.    ilncom-l 

^:  SIS:.  I  '^"^"- 


Miles, 

Months 

966.0 

12.0 

966.0 

12.0 

966.0 

9.0 

965.0 

5.0 

965.0 

10.0 

965.0 

5.0 

606.5 

7.0 

506.5 

6.0 

606.5 

12.0 

506.5 

8.0 

665.5 

7.0 

468.0 

7.0 

468.0 

12.0 

468.0 

9.0 

468.0 

1.0 

468.0 

10.0 

468.0 

5.0 

184.0 

2.0 

171.0 

5.0 

90.0 

6.0 

17.0 

12.0 

17.0 

4.0 

8.0 

12.0 

1.0 

9.0 

22.5 

4.5 

1.0 

10.0 

1.0 

12.0 

5.0 

7.0 

880.0 

11,0 

878.0 

9.0 

878.0 

10.0 

94.0 

8.0 

94.0 

10.0 

81.0 

.5 

81.0 

8.0 

81.0 

10.0 

66.0 

5.0 

47.5 

6.0 

47.5 

6.0 

27.5 

7.0 

8.0 

9.0 

1.0 

10.0 

34.0 

6.0 

84.0 

4.0 

1,0 

9.0 

1.0 

12.0 

297.0 

7.0 

80.0 

as 

13.0 

6.0 

1.0 

9.0 

284.0 

12.0 

1.0 

10.0 

1.0 

12.0 

25.0 

9.0 

489.5 

8.0 

849.0 

7.0 

849.0 

7.0 

219.0 

11.0 

1.0 

12.0 

834.0 

10.0 

204.0 

5.0 

204.0 

12.0 

4.5 

10.0 

Tons. 
2,371,78 


47,800 
17,978 


5,600 
465,000 
263,900 

11,800 

6,000 

108,771 

47,689 
286,425 

20,261 
121,266 

21,413 

9,688 
4,600 


226 


2,246 
■6,"TO0" 


750 
40,000 
24,540 

140,000 

332,400 

14,600 

7,015 

700 

10,000 

600 

3,000 

i,5ae 

2,728 

7,860 

10,150 


1,800 
3.120 
16,280 


196,750 
8,363 

40,000 
5,000 
6,000 

86,000 

1,880 

745 

16,000 

39,300 


76,271 


1,460 
154,660 
120,000 
168,806 

1,000 
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1815 


Qomvierce  of  Ohio  River  in  1904 — Continued. 


Name  of  boat  or  company. 


Steamer  Chevalier 

Steamer  Carrie  Brown  . . . 
Steamer  Champion  No.  2 


Steamer  M.  B.  Goble 

Steamer  Greyhound 

Steamer  Arion 

C.  Crane&Co 

Steamer  City  of  Hunting- 
ton. 
Biff  Sandy  Towboat  Co  . . . 

Steamer  Bonne 

Steamer  Bob  Ballard 

Steamer  Wenona 

Steamer  Ironton 

Steamer  Emily 

Steamer  W.  H.  Whiteman. 


Terminal  points. 


Dis- 
tance. 


Steamer  Newt.  (Jooper 

Steamer  Addie  T 

Steamer  Laurence 

Steamer  Proctor  K.  Smiley 

Steamer  Whisper 

Coney  Island  Co 


Do  . 


Steamer  New  Richmond  . 


Steamer  F.  A.  Goebel 

B.  J.  Riggs 

Smith  Coal  and  Sand  Co . . . 

John  Barrett  A  Son 

Lee  Line 

Steamer  E.  T.  Slider 

Louisville  and  Cincinnati 

Packet  Co. 

Steamer  Minnie 

Steamer  Levi  J.  "Workum . . 

Steamer  Frank  Miller 

St45amer  Boone  No.  5 

Steamer  Swan 

Steamer  Eva  Evartt 

Louisville  and  Jeffereon- 

viUe  Ferry  Co. 

Steamer  FVOls  City 

Steamer  Golden  Gate 

Steamer  White  Dove 

Steamer  Trimble 

Steamer  Hanover 

Steamer  William  Duffy . . . . 


Mile*. 

Gallipolis  to  Huntington 98.0 

do 3B.0 

Gallipolis  to  Steinbergen  Land-        1. 0 

ing. 
Guyandotte  to  Catlettsburg ....     1)S.  0 

Proctorvllle  to  Portsmouth 61. 0 

Proctorville  to  Guyandotte 1.0 

Huntington  to  Cincinnati i  100. 0 

Huntington  to Rockwood !      1.0 

Catlettsburg  to  Louisville 28S.  0 

Catlettsburg  to  South  Point. . . .  i      1.0 

Ashland  to  Ironton I     6.0 

Ashland  to  Coal  Gi-ove I     1.0 

Ironton  to  Russell |     1.0 

Portsmouth  to  Fullerton i     2. 0 

Manchester  to  South  Manchee-  '     1. 0 

ter. 

Manchester  to  Maysville 11.6 

Vanceburg  to  Cincinnati 91 . 0 

Maysville  to  Aberdeen 1.0 

Ripley  to  South  Ripley 1.0 

Augusta  to  Boudee 1.0 

New  Richmond  to  Cairo  and    616.0 

excursions. 

Coney  Island  to  Cincinnati |     9. 0 

New  Richmond  to  South  New  |      1. 0 

Richmond. 

Blairsville  to  Cincinnati 16. 5 

...do 18.5 

Dayton  to  Addyston 17.0 

Cincinnati  to  CJairo j  497.0 

do I  497.0 

Cincinnati  to  Evansville 316. 0 

Cincinnati  to  Louisville 130. 0 


.do 1  130.0 


Cincinnati  to  Madison  . 

do 

Cincinnati  to  Constance 

Aurora  to  Patriot 

Vevay  to  Ghent 

Carroll  ton  to  Leavenworth. 


In  com- 
mis- 
sion. 


^'^^^- 1^°' 


_i_ 


Steamer  Little  Willie 

Steamer  Conveyor 

Louisville  and  Evans^Ue 

Packet  Co. 

Steamer  Alma 

Steamer  Hiawatha 

The  MarsdenCo 

W.  D.  Crammond 

Steamer  Wabash 

Steamer  Neptune 

Robert  Hornbrook 

Steamer  D.  A.  Nisbet 

John  Archbold  Coal  Co ... . 
Illinois  Central   Railroad 

Co. 
Steamer  Eenois 


Carrollton  to  Louisville 

Carrollton  to  Madison 

do 

Milton  to  Madison 

Madison  to  Bethlehem 

Twelvemile   Island   to  Louis- 
vjlle: 

Louisville  to  Cairo 

Louisville  to  Paducah 

Louisville  to  Henderson 


Louisville  to  Evansville 

Portland  to  Riverview  Park... 

Cloverport  to  Henderson 

Cannelton  to  Owensboro 

Rockport  to  Paducah 

Owensboro  to  Crofts  Landing. 
Owensboro  to  Shawneetown  . . 

do 

Newburg  to  Evansville 

Major  to  McLain 


Steamer  Old  Reliable . 


Steamer  Peerless 

Evansville  and  Bowling 
Green  Packet  Co. 

Green  River  Coal  Co 

Green  River  Mining,  Man- 
ufacturing and  Trans- 
portation Co. 

Steamer  Harth 

Steamer  Lula  E.  Warren 

Steamer  J.  F.  Buckham . . . . 


.]  Mouth  Green  River  to  mouth 
I      Wabash  River. 
.    Mouth  Green  River  to  Hender- 
son. 
Mouth  Green  River  to  Evans- 
ville. 
.....do 


.do. 
.do. 


Evansville  to  Cairo 

I do 

I  Evansville  to  Paducah . 


).0 
85.0 

7.0 
21.0 

1.0 
117.0 

67.0  , 
14.0 
14.0 
1.0 
14.6  I 
12.0 

367.0  I 
822.0  ' 
196.0 

186.0 
2.0 
89.0 
32.0 
180.0 
127.0 
99.0 
99.0 
14.0 
1.0 

162.5 

19.0 

8.0  I 

8.0  , 

8.0  ; 
8.0  I 


Montfis 
7.0 
8.0 
10.0 

1.0 
10.0 
9.0 
6.0 
12.0 

4.0 
12.0 
10.0 
12.0 
11.6 

4.0 

i;j.o 

6.0 
3.6 
12.0 
12.0 
9.0 
1.0 

8.0 
12.0 

6.0 
9.0 
10.0 
6.0 
4.0 
12.0 
11.0 

6.0 
12.0 
12.0 

9.5 
12.0 

9.0 
12.0 

12.0 
.1 

9.0 
12.0 
12.0 

9.0 

12.0 


8.0 
8.5 

10.0 
10.0 

6.0 
11.0 

8.0 
12.0 
10.0 

8.0 
12.0 

4.0 

12.0 

12.0 

12.0 

12.0 

10.0 
12.0 


182.0  ,  12.0 
182.0  I  7.0 
187.0  '      12.0 


Tons.      I 
4.076 
5,732  I 
3,000 

1,800  ! 

9.100  , 
12,000  ' 
29.000 


13,019 
120,000 
78,782 

12.600 

22,979 

750 

12,600 


226  '. 

660  ' 
11,412 

600,000 
190,000 
206,000 
40,700 
8,809 
179,350 
131,901 

4,920 

8,300 

71,500 

20,000 

4,500 

20,000 


18,047 


4,640 
7,040 
16,048 
21,266 
125,500 
20,860  I 
29.750  • 
110,276  I 

10,385  ! 

22,250 

22,600 

a5,000 

50,  ax) 
22,500 


100.000  ; 

4,000 
25,306 


12,0110 
14.825 
22.5(N) 


15,  (WO 
14,000 


40.000 


7,300 


182,500 

119,8fl3 

6,000 

42,000 

1,500 

410 

39,760 

33,215 

7,500 
75,506 

465,574 
15,837 


4,120 
"ii3,'647 


3,612 

"2i."486 
9,002 
8,000 

909,678 


18,400  ,         6,153 

13  '  6 

•    2,000  950 

7,300  18,250 

6  ,         5,023 

64,800  j 

28,140 

5,073  I 

94,437  '        10,2«3 


736 
50,786 

2,700 
29,100 

4,835 


22,375 
25,162 


9,467 


400 


10,500 


20t) 
406 


Digitized  by  VjOOQIC 


1816       REPOBT   OF   THE   CHIEF    OF    ENGINEERS,   U.   8.   ARMY. 
Commerce  of  Ohio  River  in  190^ — (.'ontlnued. 


Name  of  boat  or  company. 


Evansville,  Paducah   and 

Cairo  Line. 
Nashville,  EvansTillo  and 

Paducah  Packet  Co. 

Steamer  Jewel 

Steamer  Henderson 

Steamer  Alfred  D.  Owen  . 

Steamer  New  Haven 

Steamer  Ruth 

Steamer  Mary  F.  Golden  .. 


Ayer  &  Lord  Tie  Co 

Steamer  Oeorgria 

DanFlnnie 

Ohio  VaUey  Coal  and  Min- 
ingr  Co. 

United  States  Gas,  Coal 
and  Coke  Co. 

Aberdeen  Coal  and  Min- 
ing Co. 

John  S.  Summera 

Steamer  Royal 

Steamer  Oscar  P.  Keeler . . . 

The  Holcomb-Lobb  Co 

Steamer  Dick  Fowler 

Steamer  Carrie  V 

St.  Louis  and  Tennessee 
River  Packet  Co. 

Steamer  Monie  Bauer 

Steamer  Charleston 

Steamer  Ten  Broeck 

E.J.  Cowling 

Illinois  Central  Railroad  Co 

Steamer  Lizzie  B.  Archbold 

Steamer  Rettie  Owen 

Steamer  Charlotte  Boeckler 

Total 


Terminal  points. 


Di.H- 
,  tance. 


In  com- 
mis- 
sion. 


•Miles. 
Evansville  to  Paducah 137. 0 

do 137.0 


Evansville  to  Henderson 11.0' 

Henderson  to  opT>osi  te  shore i      1.0 

West  l<'ranklin  to  Uniontown . .  '    85. 0 
Mount  Vernon  to  Elizabethtown     57.5  i 

Uniontown  to  Cairo 132.5  | 

Mouth  Wabash  River  to  Brook-  i    85. 0 
port. 

do 85.0 

Shawneetown  to  Blackbui-n 1.0 

Dekoven  to  Cairo 108.0 

Dekoven  to  Paducah 61.0 


Months 
9.0 

6.0  ' 

10.0 
12.0  ' 
8.0 
12.0 
10.0 
10.0 

8.0 
5.0 
12.0 
8.0 


Caaesrville  to  Brookport 68. 5 

Golconda  to  Paducah 3D.0  , 

Smithland  to  Cairo 67.0 

Smithland  to  Joppa 28.0 

Paducah  to  Cairo 45.0 

do 45.0  , 

do 45.0  ; 


do 46.0 

Paducah  to  Joppa '  16.0 

do I  16.0 

Paducah  to  Metropolis '  9.0 

Paducah  to  Brookport 3.0 

do 8.0 

do 8.0 

Cairo  to  mouth  of  Ohio  River  -J  2. 0 


Caaeyville  to  Cfciro 104.5         8.0 

r....do 104.5  7.0 


12.0  I 
11.0 
7.0 
9.0  I 
10.  C 
10.0 
12.0 

2.0 
6.0 
11.0 
12.0 
12.0 
10.0 

n.0 

11.0 


Freight. 


Tons. 
40,586 

18,760 

10,000 
610 
9,533 
5,250 
9,600 

66,000 

124,391 

I 
66,105  ' 
4.922 

18,000 

32,912 

91,636 
6,280 

165,000 
42,127 
22,500 
67,290 

119,196 

13,500 

2,ono 

12,000 
6,840 
15,781 
608,700 
20,000 
12,250 


Passen- 
gers. 


20,804 

27,218 

73,000 
4,640 

10,  :a) 

750 


i,reu 


9,960 


10,142,551 


120 
45,000 

18 
20,172 


420 

41.675 

20.  }W 

38 

25,  Oil 

3,951.»^ 


Coal  shipments  from  Pittsburg,  Pa,,  during  ealendar  year  190^, 

[Furnished  by  J.  Frank  Tllley.] 

From  Pittsburg,  Pa.,  to—  Tons. 

Cincinnati 948.  (>44 

Louisville 50$,  063 

Mouth  of  river _• 1,277,313 

Total 2,  729.  320 

Shipments  by  months. 


January 

February 

March 

April 

May 


D  D  2. 

CONSTRUCTION  OF  LOCK  AND  DAM  NO.  37,  OHIO  RIVER. 

The  general  project  for  this  work  is  printed  in  House  Document 
No.  336,  Fifty-seventh  Congress,  first  session,  and  it  was  adopted  by 
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Congress  in  the  river  and  harbor  act  of  June  13,  1902,  by  appropriat- 
ing llOO,000  for  commencing  operations  and  authorizing  their  com- 
pletion under  the  continuing-contract  system  at  a  total  cost  not  ex- 
ceeding $1,050,000.  A  description  of  the  preliminary  work  in  con- 
nection with  the  construction  of  the  dam  is  given  in  Appendix  F  F  2 
of  the  Report  of  the  Chief  of  Engineers  for  1903  ana  in  Appendix 
D  D  2  of  the  Report  of  the  Chief  of  Engineers  for  1904. 

The  plans  ana  specifications  for  the  lock  and  dam,  with  the  ma- 
chinery for  operating  dam,  were  approved  August  18,  1904,  the  work 
was  advertised  August  27,  and  bids  were  opened  September  27,  1904. 

The  Sheridan-Kirk  Contract  Company  proved  to  be  the  lowest 
bidder,  and  after  a  slight  modification  in  their  bid  contract  was  en- 
tered into  October  27  and  approved  November  17,  1904. 

The  contract,  which  is  estimated  to  aggregate  about  $796,152, 
covers  all  temporary  work,  such  as  cofferdams,  etc.,  excavation,  fill- 
ing, and  permanent  protection  to  banks ;  the  masonry,  iron,  and  tim- 
ber work  of  lock,  navigable  pass,  bear  traps,  etc. ;  the  air  pipes,  valves, 
etc.;  also  the  foundations  lor  permanent  buildings.  The  work  not 
included  in  the  above  contract  is  the  steam  and  air  machinery,  elec- 
tric-lighting plant,  permanent  buildings,  and  water  supply;  the 
cement  will  be  furnished  hy  the  United  States. 

A  temporary  office  building  for  use  of  the  United  States  during  the 
construction  of  the  lock  and  dam  was  erected  on  the  site  during  Octo- 
l)er,  at  a  cost  of  $773.85,  the  work  being  done  under  emergency  con- 
tract with  John  R.  Steele,  under  date  of  August  31. 

Owing  to  the  lateness  of  the  season  when  contract  was  app]K)ved, 
no  work  of  construction  was  engaged  in  by  the  contractors  until 
May,  1905,  their  operations  prior  to  this  date  being  confined  to  pre- 
liminary work  in  the  building  of  a  railroad  siding  from  the  Baltimore 
and  Ohio  Railroad  tracks  to  the  site  of  cement  warehouse,  erection  of 
temporary  buildings,  derricks,  etc.,  and  in  receiving,  unloading,  and 
assembling  machinery  and  material  required  in  the  execution  of  the 
contract. 

CleaHng  land. — The  work  of  clearing  the  land  belonging  to  the 
United  States,  on  both  sides  of  the  Ohio  River,  has  been  completed 
with  the  exception  of  removing  the  stumps  of  trees. 

Excavation. — The  work  of  excavation  has  been  in  progress  since 
April  7,  and  has  been  confined  principally  to  dredging  within  the 
limits  of  the  gate  recesses,  landlock  wall  and  lower  guide  wall ;  a  small 
amount  of  dredging  has  also  been  done  in  the  abutment  foundation. 

The  material  removed  consisted  chiefly  of  sand  and  gravel,  with 
some  loose  stone. 

Filling. — About  8,920  cubic  yards  of  material  has  been  deposited 
directly  by  the  dredge  into  the  fill  back  of  landlock  wall  during  the 
progress  of  dredging  operations ;  and  about  540  cubic  yards  of  earth 
have  been  placed  in  the  terrace  on  Ohio  shore  300  feet  below  axis  of 
dam. 

Cofferdam  vrotection. — ^The  work  of  driving  piles  and  placing  tim- 
ber cribs  in  tiie  cofferdam  protection  was  begun  May  25. 

Cofferdaufh. — ^Work  of  driving  piles  for  proposed  cofferdam  was 
be^un  May  25,  and  on  June  30  a  total  of  529  cofferdam  piles  had  been 
driven  for  the  upper  guide-wall  coffer,  the  lock  coffer,  and  the  abut- 
ment coffer. 
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About  128  linear  feet  of  sheet  piling  have  been  driven  in  the  upi^er 
guide  cofferdam,  and  the  top  line  of  stringei-s  have  been  placed  on  the 
upper  guide  coffer  and  on  upj)er  arm  of  lock  coffer. 

The  material  excavated  in  gate  recesses  and  lower  ffuide  wall  dur 
ing  the  month  of  June  was  deposited  in  an  embankment  opposite 
lower  guide  wall,  which  has  been  proposed  as  a  substitute  for  the  tim- 
ber cofferdam  originally  planned. 

Ironwork^  etc, — One  carload  of  assorted  bolts,  two  carloads  of  l^- 
inch  I  beams,  and  three  carloads  of  iron  castings,  steel  castings,  and 
wrought-iron  and  steel  parts  for  the  bear  traps,  flushing  conduits,  and 
lock  walls  have  been  delivered  at  the  site. 

At  the  close  of  the  fiscal  year  the  following  work  entitling  them  to 
payment  had  been  done  by  the  contractors : 

Temporary  pUing 118 

Crib  timbers feet  B.  M.^  G4,5:« 

Ordinary  excavation cubic  yaixls —  22,132 

Stone  fining do 1,CI61 

Ironwork   delivered   and   paid   fox   under   i)aragraph  48  of  specifica- 
tions    IK)unds-_  31<i,  728 

Bids  for  34,000  barrels  of  American  Portland  cement  delivered  at 
Fernbank,  Ohio,  were  invited  January  19  and  opened  February  21, 
1905.  Contract  was  made  with  the  lowest  bidder,  the  Atlas  Fort- 
land  Cement  Company,  April  7,  and  approved  by  the  Chief  of  Engi- 
neers April  15,  1905.  No  deliveries  of  cement  were  made  under  this 
contract  at  the  close  of  the  fiscal  year. 

<• 

Money  statement. 

July  1,  1904,  balance  unexpended ^76,831.61 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905--.     50,  000. 0» 

526.  831.  fil 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         17,  775.  70 

July  1,  1905,  balance  unexpended 509,055.01 

July  1,  1905,  outstanding  liabilities 387.  7:J 

July  1,  1905,  balance  available 508,6(58.18 

July  1,  1905,  amount  covered  by  uncompleted  contracts 835,980. 12 

Amount  (estimated)  required  for  completion  of  existing  project 500,000.00 


STATEMENT  OF   AMOUNTS   AND  DATES   OF   ALL  APPBOPBIATIONS   FOR  THIS   WORK. 

June  13,  1002 $100,000 

March  3,  1903 400,000 

March  3,  1905 50,000 

Total   550,000 


ABSTRACT  OF  CONTRACTS  IN  FORCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

Name  of  contractor :  John  R.  Steele. 

Amount  and  character  of  work :  $773.85.    Construction  of  temporary  office 
building  at  site  of  Dam  No.  37.  Ohio  River. 
Price  per  unit :  $773.85 ;  lump  bid  for  whole  work. 
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EiuergeiK'y  ("ou tract  dated  August  31,  1904. 

Date  of  begiuning :  September  0.  1004. 

Date  of  expiration :  30  fair  working  days  from  date  of  commencement.  Com- 
l>loted. 

Name  of  contractor:  Sherldau-Klrk  Contract  Company. 

Amount  and  cliaracter  of  work :  $796,152.70.  Construction  of  Lock  and  Dam 
No.  37,  Ohio  River. 

Price  i)er  unit:  Coflferdam.  14  feet  wide,  $19.41  per  linear  foot;  cofferdam,  18 
feet  wide,  $20.45  per  linear  foot;  cofferdam,  20  feet  wide,  $21.08  per  linear  foot; 
temporary  piling,  $15  per  pile;  crib  timbers,  $42  jier  1,000  feet  B.  M. ;  clearing 
land,  $150  [)er  acre ;  ordinary  excavation.  $0.r)0  per  cubic  yanl ;  deiM>ait  excava- 
tion, $<).(»5  i)er  cubic  yard ;  rock  excavation,  $2  i)er  cubic  yard ;  channel  dredging, 
^.10  per  cubic  yard;  ordinary  fllling,  $0.30  per  cubic  yard;  stone  fllling,  $2.50 
r)er  cubic  yard;  8loi)e  walls  (dry  stone),  $3  jyer  cubic  yard;  concrete  mas<mry,« 
$4.29  per  cubic  yard ;  brick  paving,^  $1.34  i)er  square  yard ;  roadways,  $1.20  per 
square  yard;  combination  gutter  curb,<>  $1  per  linear  foot;  o|)en  gutter ,«  $0.70 
per  linear  foot ;  catch  basins,^  $30  each ;  manholes,**  $00  each ;  sewers.^  $1.20 
l»er  linear  foot ;  oak  timber,  $72  i)er  1,000  feet  B.  M. ;  pine  timber,  white,  $80 
I»er  1,000  feet  B.  M. ;  cast  iron.  $0,045  per  pound ;  wrought  Iron  and  steel,  $0.00 
l)er  |M)und ;  steel  castings,  $0.09  i)er  pound ;  bronze,  $0.21  per  pound  ;*  babbitt 
metal,  $0.15  per  pound ;  yellow-pine  timber,  $54  per  1,000  feet  B.  M. ;  iron  pipe, 
3- inch  diameter,  $0.24  per  linear  foot ;  iron  pli>e,  4-inch  diameter,  $0.40  per  linear 
foot ;  iron  pipe,  0-Inch  diameter,  $0.5(S  per  linear  foot ;  Iron  pii)e,  8-inch  diameter, 
$1.50  iK»r  linear  foot ;  valves,  4-inch,  $4.50  each ;  crosses,  4- Inch,  $1.75  each ;  tees, 
4-inch,  $0.70  each ;  ell)ows,  4-inch,  $0.45  each ;  brass  pipe,  $0.40  \yor  pound. 

Date  of  approval :  November  17,  1904. 

Date  of  beginning :  30  days  after  notification  of  approval  of  contract. 

Date  of  expiration  :  350  fair  working  days  after  date  of  commencement. 

Name  of  contractor :  Atlas  Portland  Cement  Company. 

Amount  and  character  of  work:  Cement  In  canvas  sacks  dellvereil  at  Fem- 
bank,  Ohio  (17,000  barrels  minimum,  51,(XX)  barrels  maximum). 

Price  per  unit :  $1.46  per  barrel. 

Date  of  approv'al :  April  15,  1905. 

Date  of  beginning:  15  days  after  notification  of  approval  of  contract 

Date  of  expiration :  Contingent  ujjon  progress  of  work. 


D  D  3. 
OPERATING  SNAG  BOATS  ON  THE  OHIO  RIVER. 

The  act  of  Congress  of  September  19,  1890,  as  modified  by  that  of 
June  3,  1896,  provided  for  vearly  appropriations  of  51550,000  for  this 
work.  For  phraseology  of  these  acts  and  further  details,  see  the 
Annual  Report  for  1896,  Part  4,  page  2093. 

At  the  beginning  of  the  fiscal  year  the  U.  S.  snaff  boat  E.  A.  Wood- 
ruff was  in  port  at  Cincinnati,  where  she  remained  inactive,  owing  to 
continued  high  stage  of  water  until  the  12th  and  was  then  ordered  to 
resume  general  work  on  the  lower  section  of  the  river.  On  reaching 
Louisville,  however,  another  rise  of  the  river  precluded  any  prospect 
of  effective  work,  and  the  snag  boat  returned  to  Cincinnati,  remaining 
until  the  28th,  when  she  again  started  downstream.  En  route,  the 
boat  completed  the  removal,  near  Bethlehem,  Ind.,  570  miles  below 
Pittsburg,  of  8  coal  boat  and  barge  wrecks  on  which  she  had  been 
engaged  on  her  previous  trip,  but  high  water  at  that  time  prevented 
entire  clearing  of  the  channel.  At  Grassy  flats,  17  miles  above  Louis- 
ville, soundings  were  made  over  the  channel  with  a  view  to  dredging 
urgently  requested,  navigation  being  seriously  interfered  with  by  the 

a  Cement  to  be  furnished  by  the  United  States. 
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shallow  bars  at  this  locality.  The  snag  boat  then  continued  her 
regular  work  over  the  river  to  the  mouth,  but  the  high  stages  durin«c 
the  earlier  season  had  been  followed  by  the  opposite  extreme  and  the 
passage  was  difficult  at  many  points.  The  Woodruff  arrived  at  the 
mouth  of  the  river  on  August  15,  whence  she  returned  upstream,  con- 
tinuing removal  of  obstructions  until  arriving  at  Cincinnati  on 
September  2.  On  account  of  low  water  operations  until  the  19th 
were  confined  to  Cincinnati  Harbor  and  the  making  of  some  necessary 
repairs  to  machinery.  Between  September  20  and  25  the  snag  boat 
again  worked  over  the  river  to  Louisville  and  return,  and,  as  the 
stage  was  too  low  to  permit  ascending  the  river  or  going  below  Louis- 
ville, she  remained  in  port  at  Cincinnati  awaiting  better  conditions, 
the  crew  being  utilized  on  repairs  of  machinery,  scraping  and  paint- 
ing interior  of  hull,  and  other  general  work  for  keeping  the  boat  and 
outfit  in  proper  condition.  A  small  force  was  also  detailed,  and 
removed,  by  blasting,  the  wreck  of  a  coal  barge  near  the  channel  at  the 
lower  end  of  the  city.  Up  to  October  25  there  was  no  prospect  of 
early  resumption  of  work,  and  on  that  date  all  members  of  the  crew 
whose  services  could  be  dispensed  with  were  furloughed  without  pay. 
During  November  a  large  snag  in  the  channel  near  Huntington, 
W.  Va.,  was  reported  with  an  urgent  request  for  its  removal  while  the 
stage  of  water  was  favorable,  and  the  mate  of  the  snag  boat  and  a 
deck  hund  were  sent  to  that  point  with  tools  and  explosives  and 
removed  it  on  the  26th. 

No  change  occurred  in  the  extremely  low  stage  of  river  which  had 
prevailed  lor  several  months,  and  on  the  appearance  of  cold  weather 
and  ice  in  December,  with  a  probability  of  their  continuance,  render- 
ing general  work  on  removal  of  obstructions  imOTacticable,  the  snag 
boat  was  put  in  winter  quarters  at  Cincinnati.  The  engine,  running 
rigging,  and  exposed  perishable  property  was  stored  away  for  care 
and  safety,  and  the  crew  limited  to  tne  number  necessary  lor  proper 
care  and  safety  of  the  boat. 

Owing  to  the  extreme  severity  of  the  ensuing  portion  of  the  winter 
a  number  of  ice  gor^s  formed  m  the  river  above,  probably  the  heavi- 
est ever  known,  which  in  passing  out  caused  great  damage  to  river 
craft  generally ;  and  although  the  danger  had  been  anticipated  and 
every  precaution  was  taken  lor  the  safety  of  the  snag  boat,  her  hull, 
paddle  wheels,  and  spar  rigging  sustained  some  injury.  Throughout 
the  month  of  March  and  up  to  April  24  the  crew  was  employed  on 
these  and  other  necessary  repairs,  including  the  painting  of  the 
entire  exterior  of  the  boat;  the  latter  being  continued,  during  the 
subsequent  wrecking  operations,  as  opportunity  afforded.  Between 
April  24  and  27  the  snag  boat  was  engaged  in  Cincinnati  Harbor  and 
at  Medoc  bar,  16  miles  below,  in  clearing  the  channel  of  13  wrecks  of 
coal  boats  and  coal  barges,  sunk  during  the  break-up  of  ice  in  March. 
At  the  end  of  the  month  renairs  and  painting  were  finished,  and  on 
May  1  the  Woodruff  proceeaed  direct  to  Marietta,  Ohio,  arriving  on 
the  3d,  and  from  that  point  worked  downstream,  reaching  Cincinnati 
on  the  12th.  On  the  13th  she  started  direct  for  Pittsburg,  reached 
that  point  on  the  18th,  having  been  seriously  delayed  by  a  broken 
crosshead.  Regular  work  downstream  was  begun  on  the  same  date,  and 
continued  as  far  as  Marietta,  Ohio,  171  miles  below,  whence  she  was 
ordered  back  on  the  24th  to  await  a  more  favorable  stage  of  river.  At 
Clusters  Island,  51  miles  below  Pittsburg,  the  low  ^ge  of  falling 
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river  caused  too  much  risk  of  long  detention,  and  on  the  25th  woi'k 
was  again  resumed  downstream,  continuing  until  June  8,  when  the 
boat  reached  Cincinnati.  On  this  trip  the  Woodruff  removed,  above 
the  ice  piers  at  Gallipolis  and  Pomeroy,  an  accumulation  of  drift  and 
debris  aggregating  5,097  cords,  and  11  large  snags;  and  at  Augusta, 
Ky.,  4  wrecks  previously  passed  to  permit  salvage  by  owners. 

From  June. 8  to  June  24  the  river  remained  too  high  to  permit  work 
on  obstructions — the  gauge  for  most  of  this  period  standmg  at  about 
14  feet — and  the  boat  remained  in  port  at  Cincinnati,  the  new  cross- 
head  of  main  engine  and  other  repairs  of  machinery  being  in  the 
meantime  completed. 

Work  was  resumed  June  24  in  Cincinnati  Harbor,  and  on  the  27th 
was  continued  downstream  to  Louisville,  but  the  river  being  then  too 
high,  and  rising,  for  effective  work  below,  the  Woodruff  was  ordered 
to  return  upstream  until  meeting  a  stage  suitable  for  useful  work, 
and  at  the  end  of  June  was  at  Madison,  Ind.,  555  miles  below 
Pittsburg. 

The  total  record  of  obstructions  removed  by  the  Woodruff  during 
the  fiscal  year  is  as  follows :  694  snags,  aggregating  in  weight  3,086.36 
tons;  8  rocks,  measuring  2,261  cubic  feet;  79  wrecks,  comprising  39 
coal  barges,  29  coal  boats,  3  flatboats,  2  fuel  flats,  2  wharf  boats,  1 
sand  boat,  and  the  remains  of  3  steamboats.  From  above  the  ice  piers 
at  Gallipolis  and  Pomeroy  there  were  removed  5,097  cords  of  drift. 
Total  number  of  miles  run  by  the  snag  boat  during  the  year,  3,825. 

While  the  snag  boat  was  laid  up  for  low  water  and  in  winter 
quarters,  from  September  27,  1904,  to  April  24,  1905,  miscellaneous 
repairs  were  made  as  follows :  Removing  and  replacing  with  new  one 
heavy  reenforcing  steel  deck  and  side  plate  on  ihe^  port  bow,  straight- 
ening 38  angle-bar  top  frames  and  drilling,  and  riveting  in  place  on 
the  starboard  bow  56  linear  feet  of  ^-inch  by  12-inch  steel  side  plating, 
and  rebuilding  entirely  both  of  the  boat's  large  paddle  wheels.  The 
above  damage  to  hull  and  wheels  was  occasioned  by  the  ice  break-up 
of  the  river  on  March  1,  1905.  Repairs  were  also  made  to  the  large 
st^am  boilers  and  their  furnace,  refrigerating  plant,  cooking  range, 
and  exterior  (only)  painting  of  the  boat. 

The  labor  on  the  above  repairs  was  generally  performed  by  the 
crew  of  the  boat. 

The  cost  of  the  materials  for  the  above  stated  repairs  was  as 
follows :  Deck  and  side  plate,  port  bow,  $12 ;  hull  side,  starboard  bow, 
$27.35;  paddle  wheels  (2),  $136.71;  boilers  and  furnace,  $109.25; 
refrigerating  plant,  $30.26;  cooking  range,  $21.47;  for  paint  ma- 
terials, $208.62;  painters  (extra  skilled  labor),  $110.23. 

With  a  special  view  to  the  removal  of  obstructions  during  the 
usual  season  of  extreme  low  water,  arrangements  were  made  for  the 
temporary  employment  of  the  U.  S.  steamer  Genl,  O.  M,  Poe^  be- 
longing to  the  Kentucky  River  improvement,  and  she  was  accord- 
ingly transferred  to  the  Ohio  River  district  on  July  1.  The  repairs 
and  outfit  required  before  placing  the  boat  in  commission  were  not 
completed  until  July  21,  and,  as  the  stage  of  river  was  too  high 
for  work  on  obstructions,  the  Poe  was  ordered  to  join  the  United 
States  dredges,  about  130  miles  below  Pittsburg,  for  service  as  addi- 
tional tender  or  to  engage  in  snagging  and  wrecking,  according  to 
conditions.  The  Poe  operated  in  connection  with  the  dredges  until 
August  15,  and  being  no  longer  needed  was  then  -laid  up.    As  the 
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conditions  for  her  service  on  the  Ohio  River  continued  unfavorable 
up  to  the  end  of  the  month,  it  was  considered  inadvisable  to  retain 
her  for  a  longer  period,  and  she  was  accordingly  ordered  to  return  to 
her  home  port  at  Frankfort,  Ky. 

In  addition  to  the  work  reported  above,  a  number  of  wrecks  oc-- 
curred  during  the  year  at  various  points  on  the  50  miles  of  river 
below  Pittsburg,  endangering  navigation  and  requiring  prompt  re- 
moval when  the  snag  boat  Woodruff  was  too  far  distant,  or,  owing  to 
other  causes,  was  not  available,  and  the  following  obstructions  were 
therefore  removed  under  the  direction  of  S.  H.  Fowler,  inspector, 
principally  by  the  use  of  the  U.  S.  launch  Wenoiiuh^  fitted  out  at 
Davis  Island  dam  with  the  neceasary  explosives,  etc. :  One  coal  boat 
at  head  of  Brunots  Island;  1  coal  boat  at  foot  of  Merriman  bar;  1 
coal  barge,  2  coal  boats,  and  part  of  another  at  Whites  Ripple ;  part 
of  a  coal  boat  opposite  Haysville,  Pa. ;  1  coal  barge  opposite  Dam  No. 
2 ;  2  coal  barges  and  1  covered  barge  above  Dam  No.  3 ;  a  large  rock 
in  the  channel  below  Dam  No.  3 ;  1  coal  boat  opposite  Clusters  Island, 
and  3  coal  boats  opposite  foot  of  Line  Islana  and  head  of  Babbs 
Island. 

In  the  annual  reports  of  this  office  for  the  yeare  1902,  1903,  and 
1904  the  opinion  was  expressed  that  if  a  light-draft  snag-boat  sennee 
were  added  to  the  plant  pertaining  to  the  general  improvement  of 
the  Ohio  River  it  would  be  of  very  great  utility  as  a  substitute  for 
the  Woodruff  during  periods  of  low  water,  when  such  work  can  be 
prosecuted  most  advantageously. 

The  importance  of  additional  plant  adapted  to  take  full  advantage 
of  such  low  sta^s  of  river  can  not  be  emphasized  too  strongly,  and 
to  this  end  it  is  recommended  that  the  yearly  appropriation  for 
snagging,  as  provided  by  the  act  of  June  3,  1896,  be  increased  to 
$65,000  for  the  the  fiscal  year  ending  June  30,  1906,  the  additional 
$15,000  to  be  used  in  the  building  and  equipment  of  one  light-draft 
combination  snag  and  derrick  boat  adapted  for  use  at  extreme  low- 
water  stages.  This  boat  would  form  a  part  of  the  regular  snagging 
plant  and  would  be  operated  from  the  yearly  appropriation  made 
for  that  purpose. 

List  of  steamboat  wrecks,  by  name,  removed  from  the  Ohio  River  durinif  the 
fiscal  year  ending  June  30,  1905,  by  the  U,  8.  snag  boat  E.  A,  Woodruff. 


Name. 

Location. 

Miles 

below 

Pittsbonr- 

Orapevine 

^ncinp»tti  nhin 

400.2 

Chickftffftw 

Jeffenonvilie,  Ind 

607 

(Unlraowii) 

Kv^nR  r^^iK^ing 

AM 

Summary  of  expenditures  for  operating  snag  boats  on  the  Ohio  River  for  the 
fiscal  year  ending  June  SO,  1905, 

Office  expenses  and  superintendence $2,665.00 

Service  18, 562.  Si 

Subsistence   3,  903. 28 

B^uel 2,007.51 

Explosives,  etc 47a  34 

General  supplies  and  expenses 2,148.29 

Care  and  rei)air  of  plant 1,105.49 

Expenses  of  United  States  dredges,  hire  of  steamboat 3,817.48 


Total 34,688.23 
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IMPROVEMENT  OF  HARBOR  AT  PITTSBURG.  PENNSYLVANIA;  OF 
ALLEGHENY  RIVER,  PENNSYLVANIA,  AND  OF  MONONGAHELA 
RIVER,  WEST  VIRGINIA  AND  PENNSYLVANIA;  CONSTRIKTION  OF 
LOCKS  AND  MOVABLE  DAMS  NOS.  2-7,  OHIO  RIVER;  OPERATING 
AND  CARE  OF  DAMS  NOS.  1  AND  «,  AND  DREDGING  POOL  r>,  OHIO 
RIVER. 


REPORT  OF  MAJ,  WM,  L.  SIBERT,  CORPS  OF  ENGINEERS.  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Monongahela  River,  West  Virginia. 

2.  Monongahela  River,  Pennsylvania. 

3.  Operating    and    care   of    locks    and 

dams,   Monongahela   Rrver,   West 
Virginia  and  Pennsylvania. 

4.  Harbor  at  Pittsburg,  Pennsylvania. 

5.  Operating   and   care  of  Locks  and 

Dams  Nos.  1  and  6,  Ohio  River. 
0.  Construction   of    I^ocks    and    Dams 
Nos.    2-7,    Ohio    River,    Pennsyl- 
vania. 


7.  Dredging  Pool  (I  Ohio  River. 

8.  Construction    of    locks    and    dams 

above  head  of  Sixmile  Island  and 
at  Springdale,  Allegheny  River, 
Pennsylvania. 

9.  Operating  and   care  of   Locks   and 

Dams  Nos.  1  and  3,  Allegheny 
River,  Pennsylvania. 

10.  Allegheny  River,  Pennsylvania. 


SPECIAL  REPORT. 

11.  Allegheny  River  locks  and  dams. 

HARBOR  LINES. 


12.  Monongahela  River,  McKeesport, 
Pennsylvania,  to  Wilson,  Penn- 
sylvania. 


13.  Monongahela  River  at  Lock  No.  2, 
Port  Perry,  Pennsylvania. 


United  States  Engineer  Office, 

Pittsburg^  Pa.,  July  15,  1906. 
General  :  I  have  the  honor  to  forward  herewith  annual  reports  of 
works  under  my  charge  for  the  year  ending  June  30,  1905. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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£  E  X. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA. 

Loch  and  Dam  No.  10^  above  Morgantovm. — The  filling,  grading, 
and  riprapping  above  upper  guide  wall  on  left  bank  was  completed. 
A  wing  wall  55  feet  long  protected  by  large  stone  along  lower  f a<T 
was  built  at  lower  end  of  left  lock  wall.  A  retaining  wall  104  feet 
long  was  built  along  county  road.  Three  hundred  and  eleven  squan* 
yards  of  concrete  walks,  concrete  steps  from  lock  wall  to  lower  guide 
crib,  a  blacksmith  shop,  storehouse,  and  coal  house  were  constructed 
under  contract.  One  tnousand  two  hundred  and  seventy-three  square 
yards  of  brick  pavement  were  laid  in  lock  terreplein.  A  well  60  feet 
deep  was  sunk,  and  connecting  sewer  from  house  No.  1  was  built. 

Lock  and  Dam  No.  11^  below  Uifington. — A  dwelling,  water-clo>et, 
blacksmith  shop,  coal  and  store  houses,  251  square  ^ards  of  concret** 
walk,  and  concrete  steps  from  lock  wall  to  lower  guide  crib  were  con- 
structed under  contract.  Foundation  fojp  office  building  was  built. 
Five  hundred  and  fifty-seven  yards  of  brick  pavement  were  laid  in 
lock  terreplein.  A  well  80  feet  deep  was  sunk.  Necessary  sewers  and 
drains  for  dwelling  and  office  were  built.  Five  hundred  cubic  yards  of 
filling  were  placed  behind  upper  guide  wall.  Left  bank  of  river 
was  graded  and  riprapped  for  a  distance  of  140  feet  below  lock.  The 
right  bank  was  riprapped  for  150  feet  below  retaining  wall.  Large 
protection  stone  was  placed  along  lower  face  of  return  wall  at  lower 
end  of  guide  wall,  and  similar  protection  to  wing  wall  was  begun. 

Lock  and  Dam  No.  12^  below  Little  Falls. — A  dwelling,  water- 
closet,  office,  blacksmith  shop,  store  and  coal  houses,  271.5  square 
yards  of  concrete  walks,  and  concrete  steps  from  lock  wall  to  lower 
guide  crib  were  constructed  under  contract.  Four  hundred  and 
seventy-two  square  yards  of  brick  pavement  were  laid  in  lock  terre- 
plein. A  well  63  feet  deep  was  sunk.  Necessary  sewers  and  drains 
for  dwelling  and  office  were  built.  Large  protection  stone  was  placed 
along  lower  face  of  return  wall  at  end  of  lower  guide  wall  and  below 
core  of  dam  on  right  bank. 

Lock  and  Dam  No.  13^  above  Little  Falls. — A  dwelling,  water- 
closet,  office,  blacksmith  shop,  coal  and  store  houses,  220  square  yards 
of  concrete  walk,  and  concrete  steps  from  lock  wall  to  lower  guide 
crib  were  constructed  under  contract.  One  thousand  two  hundred 
and  thirty-five  square  yards  of  brick  pavement  were  laid  in  lock  terre- 
plein. A  well  75  feet  deep  was  sunk.  Necessary  sewers  and  drains 
for  dwelling  and  office  were  built.  The  left  bank  of  river  for  a  dis- 
tance of  120  feet  below  lock  was  graded  and  riprapped.  Large  pn>- 
tection  stone  was  placed  along  lower  face  of  return  wall  at  ena  of 
lower  guide  wall,  and  the  placing  of  similar  protection  along  face  o{ 
lower  wing  wall  of  lock  was  begun. 

Lock  and  Dam  No.  i^,  at  Lowsville. — ^2.69  acres  of  land  were  pur- 
chased from  John  Hood  and  county  road  moved  back  of  lock  grountls. 
A  dwelling,  water-closet,  blacksmith  shop,  coal  and  store  houses,  251 
square  yards  of  concrete  walks,  and  concrete  steps  from  lock  wall  to 
lower  guide  crib  were  constructed  under  contract.  Foundation  for 
office  building  was  built.  Seven  hundred  and  ninety-seven  square 
yards  of  bricK  pavement  were  laid  in  lock  terreplein.  A  well  82.7 
feet  deep  was  sunk.    Necessary  sewers  and  drains  for  dwelling  and 
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office  were  built.  The  left  bank  of  river  for  a  distance  of  335  feet 
below  lock  was  graded  and  riprapped.  Large  protection  stone  was 
placed  along  lower  face  of  core  wall  and  return  wall,  and  the  placing 
of  similar  protection  stone  along  lower  wing  wall  was  begun.  Four 
hundred  and  fifty  cubic  yards  of  filling  was  done  back  of  upper  guide 
wall.  The  right  bank  of  river  for  a  distance  of  75  feet  befow  retain 
ing  wall  was  partly  riprapped. 

Loch  and  Dam  No.  16^  at  Hoult. — A  dwelling,  water-closet,  black- 
smith shop,  coal  and  store  houses,  203  square  yards  of  concrete  walks, 
and  concrete  steps  from  lock  wall  to  lower  guide  wall  were  con- 
structed under  contract.  One  thousand  one  hundred  and  twenty-four 
square  yards  of  brick  pavement  were  laid  in  lock  terreplein.  A  well 
73  feet  deep  was  sunk.  Necessary  sewers  and  drains  for  dwelling 
and  office  were  constructed.  The  right  bank  of  river  for  a  distance 
of  125  feet  below  lock  was  graded  and  riprapped.  The  county  road 
across  terreplein  was  paved. 

Money  statement, 

July  1,  1904,  balance  unexpended 1107,568.74 

Amount  received  account  of  failure  to  complete  locks  and  dams  10-15 
under  C.  I.  McDonald  contract 107.463.86 

215, 032.  60 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of 

Improvement 89,938.68 

July  1,  1905,  balance  unexpended 125.093.92 

July  1.  1905,  outstanding  liabilities 5. 052. 52 

July  1,  1905,  balance  available 120,061.40 

July  1,  1905,  amount  covered  by  uncompleted  contracts 1,457.50 


APPBOPBIATIONS. 

June  10,  1872,  improving  Monongahela  River  between  Morgantown 

And  New  Geneva $25,000.00 

March  3,  1873,  improving  upi)er  Monongahela  River  near  Morgan- 
town,  W.   Va 66,000.00 

June  23,  1874,  Improving  upper  Monongahela  River  near  Morgan- 
town,  VT.  Va 25.000.00 

March  3,  1875,  Improving  upper  Monongahela  river  near  Morgan- 
town,  W.  Va 22,000.00 

June  18,  1878,  Improving  Monongahela  River,  West  Virginia  and 

Pennsylvania 25,000.00 

March  3,  1879,  improving  Monongahela  River,  West  Virginia  and 

Pennsylvania 24,000.00 

June  14,  1880,  improving  Monongahela  River,  West  Virginia 25,000.00 

March  3,  1881.  improving  Monongahela  River,  Pennsylvania  and 

West    Virginia 25.000.00 

August  2,  1882,  Improving  Monongahela  River,  West  Virginia 25, 000. 00 

July  5,  1884,  improving  Monongahela  River,  West  Virginia 45,000.00 

August  5,  1886,  improving  Monongahela  River,  Pennsylvania  and 

West    Virginia 90, 900. 00 

August  11,  1888,  improving  Monongahela  River.  West  Virginia 35,000.00 

September  25,  1889  (allotment) 4,000.00 

July  13,  1892,  improving  Monongahela  River,  West  Virginia 25,000.00 

August  18,  1894,  improving  Monongahela  River.  West  Virginia  and 

Pennsylvania 20, 000. 00 

ENO  1905  M 115 
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June  3,  1896,  improving  upper  Monongabela  River,  West  Virginia.  $30,000. 00 

June  4, 1897,  improving  upper  Monongaliela  River,  West  Virginia,-  350, 000.  OO 

July  1,  1898,  improving  upper  Monongaheha  River,  West  Virginia—  400, 000. 00 

June  28,  1902,  improving  Monongaliela  River,  West  Virginia 350,000.00 

April  28,  1904,  improving  Monongabela  River,  West  Virginia 100,000.00 

Total 1,  711, 900. 00 

Received  on  bond  of  failing  contractor 107. 463. 8B 

1, 819, 363.  86 


ABSTRACT   OF  CONTRACTS   IN   FORCE. 

Building  a  storehouse,  blacksmith  shop,  and  coal  house  at  Lock  No,  10,  and  an 
office,  storehouse,  blacksmith  shop,  and  coal  house  at  each  of  Locks  Nos.  12,  IS, 
and  15,  Monongahela  River. 

Contractor :  Kammerer  &  Kern,  Morgantown,  W.  Va. 

Rates:   Lock  No.  10,  $1,264;   Lock  No.  12,  $2,056;   Lodt  No.  13,  $2,056;   Iax± 
No.  15,  $2,040. 
Date  of  approval : « 

Date  of  beginning  work  :  August  15,  1904. 
Date  of  expiration :  October  14,  1904  (extended  for  a  reasonable  period). 

Building  a  frame  diceUing  and  privy  at  each  of  Locks  Nos.  12,  13,  IJ^,  and  15, 

Monongahela  River, 

Contractor :  Kammerer  &  Kern,  Morgantown.  W.  Va. 

Rates:   Lock  No.  12,  $2,673;   Lock  No.  13,  $2,673;   Lock  No.  14,  $2,654;    Lock 
No.  15,  $2,642. 
Date  of  approval :   Septeml)er  6,  1904. 
Date  of  beginning  work :   September  19,  1904. 
Date  of  expiration  :   E>ecember  1,  1904. 

Building  a  frame  dwelling  and  privy  at  Lock  No,  11,  Monongahela  River. 

Contractor :   Charles  G.  Lutes,  Morgantown,  W.  Va. 

Rate:  $2,650. 

Date  of  approval :   September  16,  1904. 

Date  of  beginning  work  :  October  1,  1904. 

Date  of  expiration:   December  1,  1904  (extended  for  a  reasonable  period). 

Building  a  storehouse,  blacksmith  shop,  and  coal  house  at  each  of  Locks  Nos.  It 
and  Ih  Monongahela  River, 

Contractor :  Brady  Construction  Company.  Fairmont,  W\  Va. 

Rates:  Lock  No.  11,  $1,259;  Lock  No.  14,  $1,259. 

Date  of  approval :  « 

Date  of  beginning  work :   September  5,  1904. 

Date  of  expiration :  November  4,  1904. 

Constructing  concrete  walks,  cellar  floors  and  steps  at  Locks  Nos.  10  to  15, 

Mononga helu  R i ver. 

Contractor:  Morgantown  Cement  Building  Block  ComjMiny,  Morgantown, 
W.  Va. 

Rates :  Concrete  walks,  $1.60  per  square  yard ;  concrete  cellar  tioors,  60  cents 
I>er  square  yard ;  concrete  steps,  $8  per  cubic  yard. 

Date  of  approval :  o 

Date  of  beginning  work :  October  3,  1904. 

Date  of  expiration :  December  12,  1904. 

a  Emergency. 
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COMMBaiCIAL  STATISTICS. 

Traffic  through   United  States  Locks  Nos.  p-15  for  the  fiscal  year  1905,  as 
measured  by  the  commerce  through  Lock  A'o.  9. 

Freight 1 tons«__  33,857 

Passengers number..  14,371 


£  £  2. 
IMPROVEMENT  OP  MONONGAHELA  RIVER,  PENNSYLVANIA. 

Rebuilding  Lock  and  Dam  No.  2. — At  the  beginning  of  the  fiscal 
year  the  temporary  and  permanent  intake  for  the  water  supply  of  the 
Carnegie  Steel  Works  was  completed.  Under  their  contract  The 
Dravo  Contracting  Company  had  practically  completed  the  coffer- 
dam around  the  lock  site.  The  excavation  lor  the  lock  foundation 
was  two-thirds  completed.  The  work  on  abutment  and  dam  to  be 
done  by  hired  labor  had  just  begun. 

In  July,  1904,  The  Dravo  Contracting  Company,  under  their  con- 
tract, began  driving  piles  from  a  floating  plant.  Four  thousand  and 
fifty-two  piles  were  ariven  ii\^  this  way  by  the  end  of  August.  It  was 
then  decided  to  start  cutting  off  the  piles  by  a  submarine  saw  placed 
on  a  scow.  In  order  that  scow  could  be  floated  over  piles,  deeper 
water  was  needed  in  the  cofferdam  and  extension  leads  were  necessa- 
rily added  to  the  pile  driver.  It  was  found  that  neither  the  sub- 
marine saw  nor  extension  leads  were  successful,  so  that  after  some 
delay  the  driving  and  cutting  off  was  continued  in  a  dry  cofferdam. 
On  October  20  the  piles  were  all  driven,  sawn  off,  excavation  around 
head  of  piles  and  the  placing  of  stone  in  longitudinal  drains  was 
completed,  and  the  concrete  work  began.  On  December  24  work  was 
discontinued  for  the  winter.  Work  was  resumed  on  April  6.  The 
deposit  from  winter  floods  was  softened  b\'  water  and  removed  by 
pumps.  Concrete  work  was  then  resumed  and  continued  until  May 
13,  when  a  break  in  the  cofferdam  delayed  this  work  until  the  25th. 
In  spite  of  these  delays  good  progress  was  made  during  the  year. 
The  remainder  of- excavation  was  completed.  The  pile  and  concrete 
foundation  of  walls  and  lock  chambers  was  finished.  The  middle  and 
river  walls  and  all  but  78  feet  of  the  land  wall  were  completed.  A 
crib  protection  to  river  wall,  150  feet  long,  was  placed.  Eighty-three 
feet  of  upper  guard  wall  were  built  and  150  piles  for  foundation  of 
upper  guide  wall  and  forebay  driven. 

Work  accomplished  and  material  placed : 

Earth  excavation cubic  yards..      8, 803 

Rocli  excavation do 4.4 

Round  piles  driven number..      5,517 

Sheet  piling? feet  B.  M—  250.132.8 

Caps,  flooring,  and  wales do 139,483.1 

Crib  timber  placed do 99,153 

Stone  ballast cubic  yards__      2, 127. 8 

Concrete do 35, 987. 3 

Iron  pounds.-     88, 547 

o  2,000  pounds. 
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The  temporary  intake  for  the  supply  of  the  Carnegie  Steel  Works 
was  extended  185  feet  into  the  river.  This  work  was  done  by  the 
United  States  by  hired  labor, "except  that  the  piles,  107  in  number, 
w^ere  driven  by  The  Dravo  Contracting  Company,  under  contract. 

Work  accomplished  by  hired  labor, — The  abutment  wall,  254  feet 
long,  and  the  core  walls  extending  into  the  slag  bank  about  12  feet, 
were  completed.  One  hundred  feet  of  crib  protection  was  sunk  along 
face  of  abutment  wall  below  dam.  A  390-foot  section  of  the  dam 
foundation  and  21  feet  of  the  concrete  superstructure  of  the  same  were 
finished.  In  constructing  the  dam  the  excavation  was  first  made 
for  both  dam  and  apron  crib,  the  bearing  piles  driven  and  the 
upstream  sheet  piling  driven  and  earth  banked  along  its  upstream 
face  and  along  the  downstream  face  of  the  apron  crib.  A  bulkhead 
was  then  built  across  the  outer  end  of  this  structure  and  earth  banked 
up  around  it,  forming  a  cofferdam  for  the  concrete  work. 

Total  work  accomplished  and  materials  placed  by  the  United 
States : 

Earth  dredging cubic  yards—    25,625 

Slag  excavation do 1, 221 

Uouud   pllen  numl)er-_  851 

Sheet  piling feet  B.  M-_  125,738 

Crib  timber,  wales,  etc do 246, 172 

Broken  stone cubic  yards—      4,810 

Gravel  flUing do 626 

Concrete do 2.  <»32. 1 

Assistant  Engineer  Thomas  P.  Roberts  is  in  general  charge  of  this 
work,  and  Assistant  Engineer  John  B.  Dimmick  is  in  local  charge. 

Rebuilding  Lock  and  Dam  i\o.  3. — The  necessary  land  on  the  lock 
side  of  river  has  been  purchased  and  the  right  of  way  for  abutment 
secured.  The  contract  for  the  costruction  of  the  lockhas  been  let  to 
The  Dravo  Contracting  Company.  Xo  work  has  yet  been  done  by  the 
contractor.  It  is  intended  to  construct  the  abutment  and  dam  by 
hired  labor.  Preparatory  surveys  have  been  made  and  plant  is  being 
assembled  and  temporary  buildings  erected. 

Assistant  Engineer  Oscar  Shaiiks  is  in  charge  of  this  work. 

Locks  J,  6^  etc, — Three  pieces  of  land  were  secured  by  condemna- 
tion during  the  year  at  a  cost  of  $3,100.  Authority  has  Seen  received 
for  securing  some  additional  land,  either  by  purchase  or  condemna- 
tion, needed  at  Lock  6. 

Locks  5  and  6, — The  act  of  March  3,  1905,  provided  for  the  acqui- 
sition of  necessary  land  and  construction  of  certain  improvements  at 
Locks  and  Dams  5  and  6,  at  an  estimated  cost  of  $7,850.  The  pur- 
chase of  river  front  at  Lock  and  Dam  No.  6  has  been  authorized  and 
negotiations  are  under  way  for  securing  the  property.  No  work  on 
the  other  improvement  provided  for  by  this  appropriation  was  done 
during  the  year. 


Digitized  by  VjOOQIC 


APPENDIX   E   E — ^REPORT   OF    MAJOR   SIBERT.  1829 

Money  statements. 

CONSOLIDATED. 

July  1,  1904.  balance  unexpended $601,334.23 

^Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_  207, 850. 00 

809, 184.  23 
June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of 

improvement 320, 078.  (U 

July  1,  1905,  balance  unexpended 489,105.50 

July  1,  1905,  outstanding  liabilities 50,314.07 

July  1,  1905,  balance  available 438,791.52 


July  1,  1905,  amount  covered  by  uncompleteil  contracts 437,691.58 


Amount  (estimated)  required  for  completion  of  existing  project 389, 196.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 389. 19a  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 

BEBUILDINO  LOCK  NO.  2. 

July  1,  1904,  balance  unexpended $594,417.85 

June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of 

Improvement 306, 667. 15 


July  1.  1905,  balance  unexpended-.ll 287,750.70 

July  1.  1905,  outstanding  liabilities 25,700.62 

July  1,  1905,  balance  available 262,050.08 


July  1,  1905.  amount  covered  by  uncompleted  contracts 181,131.58 

REBUILDING   LOCK    NO.    3. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.$200, 000. 00 
June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         10, 299. 14 


July  1,  1905,  balance  unexpended 189,700.86 

July  1,  1905,  outstanding  liabilities 21, 113.45 


July  1, 1905,  balance  available.. 168,587.41 


July  1,  1905,  amount  covered  by  uncompleted  contracts 256,  560. 00 


Amount  (estimated)  required  for  completion  of  existing  project 389, 196.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1.  1905 389,196.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897, 

LOCKS   3,  6,  ETC. 

July  1,  1904,  balance  unexpended $6,916.38 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     3, 112. 35 


July  1,  1905,  balance  unexpended 3,804.03 

July  1,  1905,  outstanding  liabilities 3,500.00 

July  1,  1905,  balance  available 304.03 
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LOCKS  5   AND  6. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905  $7,850.00 

July  1,  1905,  balance  unexpended 7,850.00 


APPBOPBIATIONB. 

August  11,  1888,  costs  of  cond^nnatlon.  Lock  and  Dam  No.  7,  Mo- 

nongahela  River.  Pennsylvania •_      o$5,  OOO.OO 

September  19,  1890,  costB  of  condemnation.  Lock  and  Dam  No.  0, 

Monougahela  River.  Pennsylvania »5. 000. 00 

August  11,  1888.  purchase  of  upper  Lock  and  Dam  No.  7,  Monouga- 
hela River C161, 733. 13 

September  19,  1890,  purchase  of  upper  Lock  and  Dam  No.  6,  Mo- 
nougahela River 6102.000. 00 

June  3,  1890,  costs  of  condemnation,  property  of  Monongahela  Nav- 
igation Company <«5,000.  00 

June  3,  1896,  award  for  property  of  Monongahela  Navigation  Com- 
pany     3,761,615.46 

March  3,  1899,  improving  Locks  3  and  0,  and  for  floating  plant 50. 000.  00 

June  6,  1900,  completing  Improvement  at  Locks  3  and  6.  and  for 

floating  plant 135, 556. 00 

June  13,  1902,  rebuilding  Lock  and  Dam  2 200, 000.  00 

March  3,  1903,  rebuilding  Lock  and  Dam  2 455, 961. 00 

March  3,  1905,  certain  improvements  at  Lock  and  Dam  5  and  6 7, 850. 00 

March  3,  1905,  rebuilding  Lock  and  Dam  3 200,000.00 

Total   q^ 5, 149,  715.  59 

Amount  carried  to  surplus  fund 331, 274.  71 

4,818,440.88 


ABSTRACT  OF  CONTRACTS  IN  FORCE. 

Building  a  lock  with  two  chambers,  two  guide  walla,  and  a  guard  wall,  below 
Turtle  Creek,  opposite  the  Edgar  Thomson  Furnaces,  Monongahela  River, 

Contractor:   The  Dravo  Contracting  Company,  Pittsburg,  Pa. 

Rates:  Earth  excavation,  GO  cents  per  cubic  yard;  hardpan  excavation,  75 
cents  per  cubic  yard ;  rock  excavation,  $1  per  cubic  yard ;  piles,  $6  each ;  piles, 
sheet,  ^55  per  M.  feet  B.  M. :  caps,  flooring,  and  wales  (oak),  $54  per  M.  feet 
B.  M. ;  grillage  (hemlock),  $41.50  i)er  M.  feet  B.  M. ;  crib  timber  (hemlock),  $43 
per  M.  feet  B.  M. ;  stone  ballast,  $2.50  i>er  cubic  yard ;  concrete  (lock,  guide,  and 
guard  walls),  $5.50  per  cubic  yard ;  concrete  (floor  of  lock),  $5.50  per  cubic  yard ; 
I  beams  (steel),  4  cents  per  pound;  Iron  for  bolts,  shoes,  etc.,  4  cents  per  pound. 

Date  of  approval :   May  16,  1004. 

Date  of  beginning  w^ork :  June  7,  1904. 

Date  of  expiration:   June  30,  1905  (extended  for  a  reasonable  i)erlod). 

Furnishing  and  delivering  iron,  steel,  and  bronze  work  for  neic  Lock  No.  2, 

Monofigahela  River, 

Contractor :   Sterrit-Thomas  Foundry  Company,  Pittsburg,  Pa. 

Rates :  (^ast  Ironwork,  $0.0295  per  i)ound ;  wrought  Ironwork,  $0.05  per  pound ; 
cast  steel.  $0.0<>5  per  pound ;  structural  steel  work — ^^-alves,  $0.0425  per  pound ; 
forged  steel  shafts.  .$0.0575  per  pound ;  phosphor-bronze  work,  $0.40  per  pound. 


o  Partly  applied ;  $98.64  to  surplus  fund, 
ft  To  surplus  fund. 

c  Partly  applied ;  $161,333.13  to  surplus  fund. 
^  Partly  applied ;  $2,842.94  to  surplus  fund. 
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Date  of  approval :  <> 

Date  of  beginning  work :  September  16,  1901. 

Date  of  expiration :   September  30,  1904. 

Building  and  erecting  in  place  four  pairs  of  lock  gates  and  anchorages.  Lock 
No.  2,  Monongahela  River. 

Ck)ntractor :  American  Bridge  Company  of  New  York,  New  York,  N.  Y. 
Rates:    Nickel  steel,  7i  cents  per  pound;  iron  and  steel  castings,  7  cents  per 
liouud ;  bronze,  30  cents  per  pound ;  white  oak,  $80  per  M.  feet  B.  M. 
Date  of  approval :    November  2,  1904. 
Date  of  beginning  work :   November  15,  1904. 
Date  of  expiration :  August  31,  1905. 

Furnishing  and  delivering  at  Carnegie  Siding,  Bessemer  Station,  Pittsburg  and 
Lake  Erie  Railroad  {neic  Lock  No,  2,  Monongahela  River),  four  icindlass  and 
two  capstan  engines. 

Contractor :  James  Rees  &  Sons  Company,  Pittsburg,  Pa. 

Rates :   $6,340  for  the  six  engines. 

Date  of  approval :  « 

Date  of  beginning  work :   April  27,  1905. 

Date  of  expiration :  June  5,  1905. 

Building  a  lock  with  tiro  chambers,  two  guide  walls,  and  a  guard  wall,  near 
Elizabeth,  Pa„  on  the  Mofiongahela  River, 

Contractor :  The  Dravo  Contracting  Company,  Pittsburg,  Pa. 

Rates:  Earth  excavation,  50  cents  per  cubic  yard;  rock  excavation,  $2  per 
cubic  yard;  back  fill,  30  cents  per  cubic  yard;  concrete,  $5.26  per  cubic  yard; 
reenforcing  concrete,  $7  per  cubic  yard. 

Date  of  approval :   June  28,  1905. 

Date  of  beginning  work  :  July  20,  1905. 

Date  of  expiration :  August  1,  1906. 


COMMERCIAL   STATISTICS. 


Commercial  statistics  for  Monongahela  River,  Pennsylvania,  are  attached  to 
reiK)rt  for  operating  and  care  of  locks  and  dams,  Monongahela  River,  West 
Virginia  and  Pennsylvania. 


E  E  3. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS,  MONONGAHELA  RIVER, 
WEST  VIRGINIA  AND  PENNSYLVANIA. 

A  detailed  description  of  the  operation  of  these  locks  during  the 
fiscal  year  ending  June  30, 1905,  will  be  found  in  the  attached  reports 
of  Assistant  Engineers  Thomas  P.  Roberts  and  J.  L.  Callard. 

o  Emergency. 
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ALLOTMENT  OF   FUNDS. 


August  15,  1884 ItUOO.OO 

September  1,  1884 4, 000.  00 

November  3,   1884 4,500.00 

iXec-ember   20,    1884 500.00 

June  1,  1885 100.00 

July  22,  1885 1,000.00 

July  10,  1880 1,200.00 

March  1,  1887 1.100.00 

July  1,  1887 11, 000.  a) 

July  11,  1888 6,270.00 

October  27,   1888 3,000.00 

July  17,  1889 1,480.00 

October  7,   1889 1,500.(K) 

November  6,   1880 1,200.00 

July  24,  1800 12,300.00 

July  8,  1891 24.250.00 

July  21,  1892 34,017.»> 

July  21.  1893 23, 574.  72 


July  23,  1894 $25,60100 

July   12,  18J>5 20,372.40 

July  28,  189*5 19,232.84 

July   15,   1897 « 13, 070. 87 

August  2,  1897 »119,734.4J* 

October  8,  1897 125.  im 

September  1,  1898 fc  197. 627. 9.1 

August   14,  1899 1(59,8:J8.<M 

September  7,  1900 175.474.IHJ 

August  5,  1901 159,266.44'. 

July   26,   1902 237,963.86 

August  4,   1903 200.949.31 

August  10,  1903 21,050.00 

November   18,   1903 <  21, 500. 00 

July  22,   1904 «  255, 381. 10 

Total 1,769.243.80 


ABSTRACT  OF  CONTRACT  IN  FORCE. 

Building  and  delivering  on  barges  or  flats  at  Pittsburg,  Pa.,  a  steel  lock  gate 

and  anchorage, 

Ck)ntrnctor :  Lawrence  D.  Weaning,  Cleveland,  Ohio. 

Rates :  Nickel  steel,  6^  cents  per  iKiund ;  iron  and  steel  castings,  5  cents  per 
pound ;  bronze,  25  cents  per  pound ;  white  oak,  $85  per  M  feet  B.  M. 
Date  of  approval :  / 

Date  of  beginning  work :  October  21.  1904. 
Date  of  expiration :  June  1,  1905. 


Classified  statemetit  of  expenditures  for  operating  and  care  of  Monongahela 
River  Locks  and  Dams  Nos.  1  to  iJ,  inclusive,  during  the  fiscal  year  ending 
June  30,  1905. 


Item. 


Salaries  and  wages  of  regnlar  hired  Ubor  force 

MiscellaneoQs  supplies  and  services 

Dam,  lock,  boat, and  boat-yard  supplies,  and  repair  material  not  otherwise  provided 
for 

Repairs  to  repair  plant  and  additional  pieces  of  same 

Rebuilding,  repairs  not  otherwise  provided  for,  dredging,  and  removing  of  obstruc- 
tions  

Total , 


Amount. 


fl6e,79a70 
8,347.06 

5,849.80 
36,781.49 


834,070.41 


*  I^cks  8  and  0. 

»» Locks  1  to  7  inclusive. 

'  Ijocks  1  to  9  inclusive. 


'  Locks  10  to  15. 
•  Locks  1  to  16. 
f  Emergency. 
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1833 


COMMERCIAL.  STATISTICS. 

Lockages  made  and  traffic  passed  at  Monongahela  River  Jocks  during  year  ending 

June  30,  1905. 


At  dam»— 

Lockages. 

Steamboats 

Coal  boats,  barges, 
flats,  and    boat 
bottoms. 

Rafts. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

Numiier. 

8,888 

9,424 

8,342 

7,402 

2,648 

1290 

669 

664 

635 

432 

440 

887 

880 

438 

617 

Number. 

8,682 

9,108 

8,265 

7195 

2.905 

1,844 

618 

705 

661 

445 

462 

352 

337 

436 

622 

Number. 

6,192 

5,604 

4,682 

4,180 

1,943 

884 

495 

542 

477 

866 

306 

204 

276 

883 

669 

Number. 

6.204 

5,606 

4,587 

4,138 

1,942 

882 

495 

541 

479 

355 

806 

295 

275 

880 

660 

Number, 

14,386 

18,232 

18,818 

16,561 

2,705 

900 

213 

221 

229 

151 

142 

105 

84 

40 

64 

Number. 

14,752 

18,640 

18,921 

16,676 

2708 

1,006 

204 

220 

222 

149 

137 

105 

82 

61 

66 

No. 
166 
143 
16 
4 
3 
6 
1 

13 
1 
2 
2 

No. 

8 

2            

13 

a  

61 

4                  

40 

6 

63 

6      .                  

49 

7 

42 

8                      

48 

9 

27 

10                     

26 

11 

32 

12                                   ..  - 

21 

13    

1 
4 

28 

14 

20 

15 

2 

1 

Aggregate 

42,306 

42,012 

26,972 

^26,987 

72,894 

78,946 

302 

464 

At  dams— 

Other  craft. 

Goal. 

Coke. 

Ralls,  steel. 

Up. 

Down. 

Up. 

Down. 

Up, 

Down. 

Up. 

Down. 

1    

Number. 
985 
356 
233 
175 
88 
60 
36 
97 
48 
112 
130 
52 
70 
60 
80 

Number. 
929 
872 
216 
167 
74 

as 

31 
85 
43 
107 
130 
68 
66 
66 
77 

Ton». 

16,100 

22,968 

1,280 

844 

820 

288 

140 

48 

Tons. 

4,160,000 

6,966,104 

7,182,980 

6,277,080 

726,228 

318,840 

5,420 

6,428 

6,482 

3,452 

3,452 

2,220 

2,220 

Tom. 

Tons. 
8.»76 

Tons. 
76 
96 
49 
78 
88 
45 
16 

Tons. 
1,208 

2 

3                   

76 

4 

2 

5         .           . 

6   ..      . 

7 

8                              .     -, 

1   

9 

2 

10 

u 

12 

72 

18 

• 

14   . 

16 

Aggregate 

2,517 

2,448 

42,060 

25,647,846 

8,976 

396 

1,281 

Atdams- 

- 

Other  Iron  prod- 
ucts. 

Sand. 

Gravel. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

Tont. 
3,144 

Tons. 

80,792 

16,481 

14,611 

256 

196 

40 

199 

206 

149 

m 

180 
140 
98 
69 
3 

Tons. 
806,345 
06,745 
8,069 
54,339 
172 

Tons. 
48,69) 
98,484 
208,617 

482 

Tons. 

580,769 

227,784 

76,287 

64,811 

52,021 

379 

276 

276 

276 

276 

228 

166 

138 

103 

Tons. 
38.806 

2 

3,669 

3,331 

2  465 

1827 

1,681 

1,022 

608 

379 

16 

38 

88 

22 

80 

5;^ 

3 

4,076 

4 

2,180 

6 

1,241 

6 

34 

172 

7 

8 

193 
21 
21 
21 
21 

9 

3,834 
650 
580 
5:« 
244 
196 

10 

11 •. 

12          .                               

13 

14 

15 



IB.lflO 

71-528 

660.214 

841-484 

903.280 

51.980 
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LockagcH  made  and  traffic  parsed  at  Monongahela  River  locks  during  year  endifig 
June  30, 1905 — Continued. 


At  dams— 

Stone. 

Brick. 

Timber. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

Tons. 
8,420 
618 

Ton*. 

1,906 

7,060 

6,795 

6444 

9,400 

5,446 

6,787 

1088 

5 

805 

857 

124 

47 

18 

847 

Ton». 

18 
8 
8 
6 

68 
8 

Tons. 
888 

185 
810 
180 

Tons, 

89,814 

88,328 

8,476 

675 

631 

188 

86 

185 

48 

83 

Tons. 
601 

2 

1,10B 

3 

9,aOB 

4 

7,343 

6 

150 
50 

9,9(0 

6 

9, 083 

7 

5 



5iG44 

8 

1,184 
1,428 
1,819 

684 
1.862 
1,008 

460 
88 

8 
164 

6,0R5 

9 

4 

8,718 

10 

80  1             78 

8.S1& 

11 

763 
668 
101 
160 

800 
888 
880 
888 
845 

16  '         2LSS1 

12 

18 

14 

15 

6 
6 
89 

2,497 

2804 

i;681 

230 

Aggregate 

11,815 

46,168 

1,848  ;       8,158 

65,748 

65.068 

At  dama— 

Lumber. 

Lath. 

Pa 

BtS. 

D)wn. 

1     Tojis. 

.-..|      24,178 

....       13.867 

6,748 

1.161 

667 

108 

118 

87 

8 

D< 
T 

3wn. 

Up. 

Down. 

Up. 

1 

ons. 
1.116 

Tons. 

117 

98 

66 

6 

1 

Tons. 

Tons. 
12,210 
14,806 
11,427 

Tons. 

2 

i;823 

i.8n 

1.829 
2,066 
8.3S8 
2.842 
8,272 
2,746 
708 
600 

8 

3       

385 

4 

7,485 

ftSt 

5 

1 
1 

10.860 

6 

18 

9,680 
10,447 

7 

8 

6 
8 



10,843 

9 

10,571 

10   .                     

89 
76 

1,876 
2,300 

11 

1 

3 
8 
8 
8 
0 

12 ^ 

....1            41  .           860 

18 

100 
142 

248 
282 
886 

8 

14 

15 

51 

1 

Aggregate 

.-..'      47.460 

28,846 

872 

48 

45,517          67,719 

At  dams— 

1 
Braces.           Ties,  railroad. 

Wood. 

Qeneral  mer- 
chandise. 

Up. 

Down.  1     Up.      1  Down. 

Up. 

Down. 

Up.      '  Down. 

1 

8 

3 

4 

Tons. 
1,782 
1,440 
1,720 

Tons. 

Tons. 

3,060 

6,510 

3.300 

900 

Tons. 

46 

45 

25 

25 

1,625 

2,665 

2,665 

4.005 

2,170 

2,266 

1,735 

865 

26 

Tons. 
80 
80 
80 
80 
80 
60 
80 

Tons. 

80 
181 
120 
121 
181 
121 
110 
112 

15 

Tons. 

10,806 

9,643 

9,341 

8,871 

8,786 

6,683 

4,085 

8,084 

8^844 

540 

666 

451 

894 

806 

161 

J\ms, 
18,054 
6,458 
2,181 
8,400 
2,894 
1948 
1,192 
^5 

6               i 

6 

7                    j 

1 

8                                                1      

9                               

2 

818 

10 

280 

11 

857 

12 

5 

817 

13     

271 

14 

258 

15 

J 

879 

Aggregate 

4.808 

8 

13.820 

17,680 

840  1        926 

65,680 

88,016 
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Lockav^»  ^nade  and  traffic  passed  at  Monongahela  River  locks  during  year  ending 
June  30, 1905 — Continued. 


Atdama— 

Farm,  dairy« 

and  orchard 

products. 

Live  stock,  iarge. 

Live  stock. 

Up. 

Down. 

Up.      1  Down. 

Up. 

Down. 

Up. 

Down. 

1 : 

2         

Tons. 

1,872 

1,883 

i;il4 

1,079 

782 

479 

266 

218 

147 

1 

1 

1 

1 

Tons. 
98 
180 
171 
198 

Tans. 
819 
380 
857 
287 

Tom. 

280 

834 

325 

283 

190 

180 

96 

64 

66 

8 

4 

2 

3 

4 

8 

Tons. 
2 
2 
4 
2 
1 
2 

Tons. 
80 
88 
80 
80 
163 
163 

No. 
30,568 
81,306 
10,706 
13,216 
24,151 
10,422 
8,817 
7,875 
7,408 
4,077 
4,120 
3,604 
4;280 
4,971 
11,476 

No. 
88,900 
80,334 

3 

19,117 

4          

12,808 

5 

189  1           145 
105  !            121 

21,542 

6      

9,280 

7                                

36 
18 
22 
5 
2 
6 
8 
8 
8 

74 
64 
60 

4 
4 
8 
4 

4 
4 

7,717 

8 

7,686 

9                                     

6,968 

10     

3,804 

11 

3,792 

12 

3,436 

13 

3,880 

14 

4  434 

16 

10,615 

6,794 

988 

1,809 

1.845 

18 

671 

194,625 

184,838 

Total  commerce  of  the  river. 


Fiscal  year. 

Pi-odncts. 

Passen- 
gers. 

1902 .-^ 

Tons,  a 
9,100,887 
11,800,814 
0,268,736 
0,211,752 

181,527 

1908 

101,467 

1904 

116,174 

1906 

78,458 

•2,000  pounds. 

The  total  commerce  of  the  Monongahela  River  is  obtaine^J  by  summing  up  the 
maximum  tonnage  of  the  several  kinds  of  freight  passing  any  single  dam.  The 
coal  item  in  this  total  is  that  passed  down  through  Lock  No.  3,  plus  that  mined 
in  the  first  and  second  pools. 


REPORT  OF  MB.  THOMAS  P.  ROBERTS,  ASSISTANT  ENGINEER. 

The  fall  months  were  unusually  dry.  During  September,  October,  and 
November  only  2.47  inches  rain  fell  at  Lock  No.  4,  and  it  was  only  by  drawing 
upon  spare  water  in  the  upi)er  pools  that  the  coal  traffic  below  Lock  No.  5, 
excepting  in  boats  of  shallow  draft,  was  maintained  for  a  number  of  days  in 
November  and  early  part  of  December. 

Lock  and  Dam  No.  1,  Pittshurg, — Fifty-three  linear  feet  of  the  upper  slope 
was  rebuilt.  The  lower  slope  of  the  dam,  9C2  feet  long,  was  repaired  where 
needed.  Seventeen  thousand  feet  B.  M.  oak  timber  and  600  cubic  yards  stone 
were  used  in  this  work.  A  frame  office  and  engine  building,  10  by  32  feet,  was 
built  on  the  middle  wall  l)etween  the  two  lock  chambers.  A  new  double 
cylinder  engine,  9  by  12  inches,  was  installed  for  operating  capstans  and  spars. 

Lock  and  Dam  No.  2,  Port  Perry. — During  August  200  linear  feet  of  upi3er 
slope  of  dam  was  renewed :  old  timber  abutment  temporarily  repaired.  Owing 
to  the  action  of  acids  in  the  river  water,  a  number  of  the  filling  valves  had  to 
be  taken  out  and  new  three-fourth-inch  steel  blades  inserted  in  them.  Fifty-one 
new  tubes  were  required  in  one  of  the  boilers  for  the  same  reason.  About  1,000 
feet  B.  M.  oak  were  used  in  repair  of  lock  gates.  Eighty-three  piles,  sheeted 
with  G-inch  oak,  were  driven  on  shore  line  above  the  lock  to  replace  old  guide 
crib  which  fell  down  in  June,  1904. 

Lock  and  Dam  No,  3,  above  Elizabeth, — ^The  locks  were  alternately  closed  for 
a  number  of  days  In  August  and  September  to  permit  the  repairs  to  valves  In 
the  gates,  stopping  of  leaks  beneath  the  timber  fioors  of  the  lock  chamber,  and 


Digitized  by  VjOOQIC 


1886   REPORT  OF  THK  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

the  repairing  of  heel  and  toe  parts  of  fcates  damaged  by  vesselR.  About  850  feet 
B.  M.  oak  were  used  In  gate  repairs.  In  November,  on  account  of  low  water,  the 
small  lock  was  closed  and  its  valves  choked  with  straw,  etc.,  to  save  water,  the 
pool  having  declined  to  several  Inches  below  the  elevAtion  of  the  crest  of  the 
dam.  In  June  the  old  decayed  gates  at  the  upper  end  of  the  small  lock  were 
taken  out  and  new  gates  erected  in  their  place. 

Lock  and  Dam  No.  4,  helmv  Charleroi. — In  last  annual  report  an  account  of 
the  damage  to  the  small  lock  by  the  steamer  Edgar  Cherry  was  given.  July  12 
the  lock  was  pimiped  out  and  work  started  in  taking  out  the  debris  of  the 
damaged  floor  timbers.  It  was  concluded  l)est  to  drive  piles  over-  the  entire 
<'haml)er  area  between  the  upper  quoins  and  the  lower  gate  recess,  155  by  50 
feet,  which  work  was  done  after  about  5  feet  of  the  sand  and  gravel  bad  been 
excavated  in  the  bottom.  The  piles,  spaced  about  4  feet  apart,  were  cut  off 
about  a  foot  below  floor  line  and  filled  over  with  concrete  in  monolithic  sections 
across  the  chamber.  Depth  of  concrete  about  the  piles,  4^  feet  This  floor 
thus  made  will  become  a  part  of  the  enlarged  lock,  which  it  is  expected  will  be 
constructed  within  a  few  years.  The  river  wall  of  the  damaged  lock  was 
thoroughly  grouted,  new  gate  sills  placed  at  upi)er  end,  and  three  new  gates 
put  in  place  and  the  lock  Anally  opened  to  navigation  November  20. 

The  old  masonry  abutment  of  the  dam  was  torn  down  and  the  material  used 
to  form  part  of  the  bank  protection  below  the  new  concrete  abutment  About 
10,000  cubic  yards  of  material  dredged  from  the  river  were  deposited  on  the 
river  bank  below  the  abutment  before  the  stone  pavement  was  laid. 

Lock  and  Dam  No.  J,  above  Broirnftrille. — An  examination  of  the  filling  valves 
in  the  floor  above  the  upi)er  gates  in  May  dis<^losed  the  fact  that  they  were 
beyond  further  repair  and  six  new^  valves  were  ordered  and  were  about  ready 
for  delivery  at  the  end  of  the  fiscal  year.  Only  ordinary  repairs  were  elsewhere 
needed.  In  August  2.000  bushels  of  ashes  were  scattered  along  the  dam  above 
the  flash  boards  in  order  to  prevent  the  loss  of  the  reserA'e  water. 

Lock  and  Dam  Xo,  6,  Rices  Landing. — An  apron  crib  200  feet  long.  8  feet 
high,  and  18  inches  wide  was  built  and  filled  with  stone  below  the  dam  next  the 
lock  wall.  This  portion  of  the  dam,  which  rests  on  solid  rock,  appears  to  be 
Ijeculiarly  liable  to  be  damaged  by  the  reaction  of  ice  in  the  spring  break-ups. 
The  lock  grounds  were  enlarged  by  the  purchase  of  additional  property. 

Lock  and  Dam  No.  7,  below  Greensboro. — A  two-story  frame  building  12  by 
36  feet  was  constructed  by  hired  labor.  The  interior  of  lock  master's  dwelling? 
was  pai)ered.  A  lock  gate  distibled  because  of  a  broken  suspension  bar  was 
repaired.  In  June  w'ork  was  conunenced  on  the  construction  of  an  apron  crib 
below  the  clam  near  mid-river  to  protect  the  dam  from  the  action  of  ice.  Minor 
repairs  were  made  to  the  almtment  of  the  dam  and  bank  protection  below  It 

Lock  and  Dam  No.  8,  mouth  of  Dunkard  Creek. — ^Three  hundred  and  fourteen 
square  yards  of  the  terrei)lein  pavement  were  taken  up  and  relaid.  The  terrace 
slope  was  graded  and  seeded,  a  second  set  of  terrace  slope  steps  was  added,  and 
168i  square  yards  of  cement  walk  conne<»ting  the  dwellings  and  ofllce  laid.  A 
IK)rtion  of  the  upper  guide  crib  damaged  by  ice  required  new  sheeting. 

Lock  and  Dam  No.  9,  Hoard,  W.  Va. — ^The  sanitary  conditions  were  improved 
by  draining  the  low  ground  in  the  rear  of  the  dwellings  and  filling  over  the 
drainpipes.  In  this  work  622  cubic  yards  of  sandy  loam  from  the  river  bank 
were  used. 

Boat  yard  and  shop.  Lock  No.  jJ. — ^A  second  launchway,  125  feet,  was  graded 
at  upper  end  of  yard  and  its  river  face  protected  with  timber  and  sheeting; 
13,500  feet  B.  M.  material  were  used  in  its  construction.  During  the  year  the 
following  boats  were  built  and  launched :  One  pile-driver  boat :  1  derrick  boat ; 
(»  lock-service  flats,  11  by  30  feet;  1  lock-service  flat  11  by  49.6  feet:  2  flats  for 
stone.  18  by  90  feet ;  4  flats  for  stone,  20  by  100  feet ;  2  flats  for  concrete  mixers, 
24  by  100  feet.  One  new  lock  gate  for  small  Lock  No.  4  and  t^vo  gates  for  I.iOck 
No.  3  were  completed  and  launched.  One  planing  machine,  I  circular  ripsaw, 
1  band  saw,  and  1  automatic  knife  grinder  were  purchased  and  placed  in  the 
planing  mill.  The  superintendent's  dwelling  was  moved  from  the  boat  yard  to 
a  neighboring  lot,  which  was  purchased  for  the  purpose.  CJonslderable  repairs 
were  made  to  plastering,  flooring,  and  iiorches  of  the  dwelling.  A  well  was 
drilled  at  the  dwelling,  striking  good  water  at  a  depth  of  112  feet  The  sawmill 
furnished  nearly  all  the  material  for  the  new  boats,  besides  hemlock  plank  for 
flashboards.  The  machine  shop  and  forge  turned  out  Irons  for  the  boats,  besides 
doing  much  miscellaneous  w^ork  in  repairs  to  lock  machinery  and  in  repairs  to 
dredge  and  other  boats  in  the  service. 
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Snagging,  etc, — ^There  were  removed  from  the  channel  In  the  various  pools  the 
following  by  the  snagging  steamer  General  Theodore  Schtcan:  Pool  1.  2  wrecks, 
2  snags;  pool  2,  1  wreck,  2  snags;  pool  4,  1  wreck,  2  snags;  pool  5,  2  snags; 
pool  6,  4  snags ;  pool  7,  10  snags ;  pool  9,.  16  snags ;  (K)o1  10,  1  wreck,  2  snags ; 
pool  11,  14  snags ;  pool  12,  6  snags ;  pool  13,  15  snags. 

ffarhor  lines,  Monongaliela  River,  above  Elizaheth. — The  extension  of  harbor 
lines  up  the  Monongahela  River  from  Elizabeth  having  been  authorized,  a  sur- 
vey based  on  an  accurate  triangulatlon  system  was  made  fmm  Elizabeth  to 
Brownsville,  34  miles.  The  part  from  Elizabeth  to  Lock  No.  4.  10  miles,  was 
maptied  on  19  sheets,  harbor  lines  were  laid  down  on  the  sheets,  and  a  public 
hearing  for  consideration  of  the  proposed  lines  was  held  March  27,  1905.  Co- 
ordinates of  the  lines,  Elizabeth  to  Lock  No.  4,  were  computed,  a  second  set  of 
tracings  and  a  title  sheet  were  made,  and  the  maps  were  forwarded  to  Washing- 
ton, with  rei)ort,  on  May  31,  1905. 

Of  the  part  above  Lock  No.  4  maps  are  completed  to  above  Wood  run,  9  miles 
from  Lock  No.  4,  requiring  9  sheets,  and  some  preliminary  locations  of  harbor 
Hues  have  been  made  on  these  sheets. 

The  further  extension  of  the  harbor  lines  to  Lock  No.  G,  14  mites  above 
Brownsville,  being  authorized,  preparations  were  made  to  extend  the  survey  to 
that  point,  and  the  field  work  will  be  started  at  Brownsville  early  in  July. 
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Lock  and  Dam  No,  10,  above  Morgantown. — The  highest  flood  during  the  fiscal 
year  occurred  on  March  10,  when  the  lock  walls  were  covered  to  a  depth  of  4.1 
feet  and  were  submerged  for  thirty-five  hours.  The  following-described  damage 
was  done  by  this  flood:  About  100  square  yards  of  stone  paving  and  275  cubic 
yards  of  spalls  and  earth  were  washed  out  at  lower  end  of  lock  terreplein.  Left 
bank  of  river  below  lock  was  washed  for  a  distance  of  200  feet.  The  crest  of  a 
30-foot  section  of  dam  which  was  constructed  during  freezing  weather  was 
damaged. 

A  steel  plate  covering  the  valve-oi)erating  gear  was  furnished  to  replace  the  _ 
one  lost  in  1901. 

Loch  and  Dam  \o.  11,  belotr  Vffington. — The  highest  flood  during  the  flscal 
year  occurred  on  March  10,  when  the  lock  walls  were  covered  to  depth  of  3.5 
feet  and  were  submerged  for  thirty-eight  hours.  The  following-described  dam- 
age was  done  by  this  flood:  The  steel  plate  covering  valve-oi>eratlng  gear  on 
right  lock  wall  was  displaced  and  washed  away.  Slight  damage  was  done  to 
stone  paving  of  lock  terreplein.  About  25  cubic  yards  of  earth  were  washed  out 
l)elow  lower  wing  wall.  Left  bank  of  river  below  lock  was  badly  washed  for  a 
distance  of  several  hundred  feet.  The  protection  to  right  bank  of  river  below 
core  wall  of  dam,  consisting  of  120  linear  feet  of  stone  paving  and  about  250 
linear  feet  of  riprap,  was  washed  away,  except  about  40  linear  feet  of  paving 
next  below  core  wall ;  several  hundred  cubic  yards  of  the  bank  were  also  washed 
away. 

Lock  and  Dam  No.  12,  below  Little  Falls, — The  highest  flood  during  the  flscal 
year  occurred  on  March  10,  when  the  lock  walls  were  covered  to  a  depth  of  4.5 
feet  and  were  submerged  for  forty  hours.  The*  following-described  damage  was 
done  by  this  flood:  The  two  steel  plates  covering  valve-oi)erating  gear  on  lock 
walls  were  displaced  and  washed  away.  Slight  damage  was  done  to  left  bank  of 
river  below  the  lock,  and  a  few  of  the  large  stones  below  core  wall  of  dam  were 
displaced. 

Lock  and  Dam  No,  13,  above  Little  Falls. — The  highest  flood  during  the  flscal 
year  occurred  on  March  10,  when  the  lock  walls  were  covered  to  a  depth  of  4.2 
feet  and  were  submerged  for  forty -two  hours.  The  following-described  dam- 
age was  done  by  this  flood:  The  steel  plate  covering  valve-o|)eratlng  gear  on 
right  lock  wall  was  displaced  and  washed  away.  Left  bank  of  river  was  badly 
washed  for  several  hundred  feet  below  lock.  About  110  square  3*ards  of  stone 
paving  covering  terreplein  and  slope  back  of  lower  guide  wall  were  displaced, 
and  some  250  cubic  yards  of  spalls  and  earth  were  washed  away.  The  surface 
of  right  bank  of  river  sloughed  off  at  points  distant  from  300  to  400  feet  below 
abutment  end  of  dam,  carrying  with  it  the  riprap  protection.  This  also  hap- 
liened  last  year.  This  sloughing  of  bank  is  largely  due  to  a  lack  of  proiier 
drainage  of  roadbed  by  Baltimore  and  Ohio  Railroad  Company.  At  times  of 
heavy  rains,  water  Is  allowed  to  stand  and  percolate  through  the  bank  instead 
of  being  carried  off  by  proper  drainage. 
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One  of  the  wire  roi^ea  used  for  oi)erating  the  i^tes  broke  and  was  replaced 
with  a  new  one. 

Lock  and  Dam  No,  1^,  at  Lowsville. — The  highest  flood  during  the  fiscal  year 
occurred  on  March  10,  when  the  loclj  walls  were  covered  to  a  depth  of  4  feet 
and  were  submerged  for  forty -one  hours.  The  following-described  damage  was 
done  by  this  flood :  The  steel  plate  covering  valve-operating  gear  on  right  loc* 
wall  was  dfsplac^l  and  washed  away.  Right  bank  of  river  was  badly  washwl 
for  several  hundred  feet  below  lock.  Slight  damage  was  done  to  stone  paving 
of  lock  terreplein.  The  riprap  protet-tion  to  right  bank  of  river  below  dam 
was  considerably  displaced,  but  none  was  washed  away.  On  March  29  about  7.> 
linear  feet  of  right  bank  of  river  next  downstream  from  lower  end  of  concrete 
retaining  wall  slipped. 

Lock  and  Dam  Xo.  i.T,  at  Hoult. — The  highest  flood  during  the  flscal  year 
occurred  on  March  10,  when  the  lock  walls  were  covered  to  a  depth  of  5.5  feet 
and  were  submerged  for  forty-four  hours.  Slight  damage  was  done  to  paved 
slope  back  of  lower  guide  wall  by  this  flood. 

Worm  gearing  was  substituted  for  levers  for  operating  the  filling  valves.  Two 
of  the  wire  ropes  used  for  oi^erating  the  lock  gates  were  broken  and  were 
replaced  with  new  ones. 


Monthly  lockages  of  vessels  at  different  dams. 


Dam. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11- 
12. 
13. 
14. 
15. 


1906. 


July. I  Aug.  I  Sept.  Oct.  Nov.  Dec 


1,407 
1,526 
1,144 
978 
605 
824 
141 
161 
138 
142 
147 
104 
113 
146 


1.314 

1,265 

1,144 

1,014 

646 

961 

141 

179 

135 

137 

150 

107 

108 

175 


'  I 


1,171 

1,217 

1,829 

1,095 

632 

349 

153 

162 

137 

125 

162 

103 

95 

142 

216 


Total 7,330  7.199  7,588 


1,166 
1,379 
1,355 
1,240 


123 
141 
115 
98 
108 
90 
87 
96 


il.l35 

!l,401 

ll,287 

1,276 

626 

.844 

106 

124 

102 

58 

60 

55 

46 

51 

43 


,040  6,714 


1,182 

1,342 

1,083 

951 

375 

156 

60 

48 

45 

10 

12 

8 

10 

6 

1 


1904. 


Jan.  I  Feb.  |  Mar.  Apr.  May.  June, 


1,390 

1,439 

1.266 

1,157 

276 

62 

44 

42 

27 

5 

5 

9 

6 

5 

2 


915 
806 


132 


5,289  5,735  3,413 


1,522 

1,685 

1,493 

1,307 

273 

97 

54 

62 

67 

22 

25 

16 

15 

17 

2 


2,196 
12,260 
(1,832 
11.624 
.  '422  , 
I  192 
115  I 
139 

118  ! 

75  , 
83i 

58  I 

55 

49 


;2,197 
12,148 
1,737 
1,588 
462 
222 
116 
149 
119 
106 
98 
75 
71 
72 
78 


Tolal- 


2.012 
2.005 
1,621 
1,547 
466 

aw 

129 
182 
108 
99 
72 
64 
61 
113 

in 


6,687  ,9.236  9,231 


8,8 


17.520 

i8.5ge 

16,597 

14,387 

5.5S3 

2.634 

1.1« 

1,3B9 

1,096 

877 

892 

6K0 

667 

874 

1,299 


84,318 


The  locks  were  temporarily  closed  to  navigation  for  times  and  reasons  as 
follows : 


Locks. 

Repairs. 

Floods. 

d.  h.  m. 
6    320 
6    320 

6  14    5 
6  14    5 

6    4    0 
6    4    0 

5    3    0 
5    3    0 

5  2    0 
2    4    0 

6  2    0 

2  11    0 
5    2    0 

3  13    0 
2  21    0 
5  18  40 
322  55 
8  18    0 
423   0 

Ice. 

Total  time. 

Num- 
berof 
times. 

No.  1: 

Largre 

d.  h.  m. 
0    0   0 
0    0   0 

0    0   0 
4  19    0 

84   0   0 
39    680 

0    0    0 
al43    0    0 
0  17    0 
0    0    0 
116    0 
0    0    0 
0    0    0 
0    3    0 
0    10 
0    0    0 
0    0    0 
0    0    0 
0    0    0 

d.  h.  m. 
0   0    0 
0   0    0 

4    0    0 
4    0    0 

14    0   0 
14    0    0 

8    0    0 
8    0    0 
12    0    0 
83    0    0 

54  0    0 
56    0    0 

56  0    0 

57  0    0 

58  0   0 

55  0    0 

56  0    0 
54    5    0 
67    0    0 

d.  h.  m. 
6    320 
6    8  20 

2 

Smiill 

• 

No.  2: 

LtATgQ                        

10  14    6  ,           4 

Small 

No.  a- 

XArcpe 

15    9    5  1           6 
54    4    0             6 

Bmall 

69  10  80  '           7 

No.  4: 

Large .                                

13    8    0  1           4 

Small 

166    3    0             5 

No.5 

17  19    0  '           7 

No.  6.... 

85    4    0  1           5 

No.7 

60  18    0  i           7 

No.8 

58  11    0             5 

No.  9 

61    2    0  !           6 

No.  10...                                           

60  16    0             8 

No.  11 

60  22    0  t          6 

No.  12.           .                                   

60  13  40             6 

No.  13 

99  22  55             6 

No.  14.                                        .            

57  28   0  )           6 

No.  15 

61  23    0  j          6 

•  Extraordinary  repairs  caused  by  accident.     See  last  annual  report. 
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Dredging  during  fiscal  year  1905. 


Date. 

Pool. 

Location. 

General  description  of 
work. 

Cubic 
yards. 

1904. 

September.... 
O3tober 

2 

1 

Lower  approach  to  Lock  No.  8 

Lnwer  Rnnrrw^h  to  Lock  No.  2 

Ckial  waste,  sand,  etc 

Qravel  and  mud 

11,00) 
8,800 

NoTember 

2  '  Upper  approach  to  Lock  No.  2 

1  '  Turtlft  rfp«ftk  War 

do 

700 

Do 

Qravel,  coal  waste,  etc,... 
do 

i.aoo 

1906. 

1 

do 

7,200 

Total ' 

24,000 

The  first  four  items  of  work  were  done  by  the  United  States  dredge  and  the 
remaining  item  bj-  a  dredge  leased  by  the  United  States.  The  United  States 
dredge  was  employed  several  days  In  removing  cofferdams  at  Lock  No.  4  and 
moving  material  at  new  abutment  of  Dam  No.  4,  not  included  in  above.  It 
was  employed  for  longer  periods  at  new  Dam  No.  2,  Monongahela  River,  and  at 
several  dams  on  the  Ohio  River. 


.     £  £  4. 

IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PENNSYLVANIA.      • 

A  detailed  description  of  the  work  done  during  the  fiscal  year 
ending  June  30,  1905,  will  be  found  in  the  attached  report  of  Assist- 
ant Engineer  H.  C.  Gould. 

Money  statement, 

July  1,  1904,  balance  unexpended $8,029.91! 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_     10, 000.  00 


18,029.92 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 

of    improvement 9,703.  99 

July  1,  1905.  balance  unexpended 8,325.93 

July  1,  1905,  outstanding  liabilities 729.65 


July  1,  1905,  balance  available 7,596.28 


'Amount  that  can  be  profitably  expended  for  maintenance  of  im- 
provement In  fiscal  year  ending  June  30,  1907,  In  addition  to  the 
balance  unexi)ended  July  1,  1905 10.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

March  3,   1899 $110,662.90 

June  13,  1902 10,000.00 

June  13,  1902  (allotment) 5,000.00 

March  3,  1905 10.000.00 

Total    135, 662. 90 


Digitized  by  VjOOQIC 


184U      BEPOBT   OF   THE    CHIEF   OF   ENGIKEEBS,  U.  8.   ABMT. 

COMMEBCIAL  STATISTICS. 

Classified  statement  of  river  traffic  in  Pittsburg  Harbor  for  calendar  u^ar  190J^, 


Ck>inmoditie8. 


T0DS.0 


Bargee 1  9,000 

Braces I  240 

Bark ". 180 

Bottoms,  ooal-boat,  new 1  12,628  11 

Bricks I  881  , 

Coal '  7.010,676  1 

Coke I  6,600  |! 

Farm,  dairy,  and  orchard  products.  13, 108 

General  merchandise I  69,722  I 

Gravel '  1,139,921  ' 

Lath  and  shingles ,  404 

Lumber I  32,801  ' 

Live  stock,  Urge 1  3,968  I 

Live  stock,  small I  614 

Mannre 1  4,800 

MiscellaneoQs 1  80,616  1 


Commodities. 


„iron 

Poles,  brace 

Poets,  pit  and  check 

Sand I 

Steel  rails 

Steel  and  iron  prodncts,  misceUa-l 

neons 


Pigi 
pSei 


Stone  

Ties,  railroad. 

Timber 

Wood , 


J 


Tons.0 


7ft» 

2,09.1 

9.:i» 

848.965 

1,6* 

62,653 

15,044 

1.645 

110, 736 

3M 


Total-. 
Passengers. 


.nnmber.. 


.i      9,373,448 
604,477 


•2,000  pounds. 

Note. — In  preparing  this  statement  care  was  taken  not  to  duplicate  any  Items.  It 
should  be  stated  that  at  least  eight-tenths  of  this  commerce  Is  stored  in  the  harbor  from 
a  week  to  several  months  and  then  rehandled  and  shipped  out  and  the  empties  returned. 
The  rehandling  and  return  of  empties  are  not  considered  In  the  table. 


BEPOBT    OF    MB.    H.    C.    GOULD,    ASSISTANT    ENGINEEB. 

Channel  dredging. — Channel  depths  were  well  maintained  during  the  year, 
and  the  only  dredging  necessary  was  the  removal  by  the  Government  dredgi* 
^o.  1  of  the  deix)sits  at  mouth  of  a  large  sewer  on  right  bank  of  Monongahela 
River  at  the  "  Panhandle  "  Railroad  bridge. 

Removal  of  abandoned  structures,  projecting  fills,  etc, — ^The  removal  of  a  pro- 
jeetlng  slag-filled  point  on  tlie  Monongahela  River,  near  Hazelwood,  was  com- 
pleted in  Septeml)er,  19()4,  by  the  Jones  &  Laughlin  Steel  Company,  in  accord- 
ant^ with  their  agreement  made  in  1902.  and  a  i)ermit  dated  August  22,  1904, 
authorizing  change  of  bank  slope. 

Marking  harbor  lines,  inspection,  and  patrol, — The  harl>or-llne  marks  were 
renewed  at  many  places  where  disturbed  by  floods  and  by  construction  near 
the  iines.  Additional  marks  were  placed  at  many  i)oints  where  new  bridge 
piers  or  new  masonry  walls,  etc.,  afforded  good  opportunity  for  permanent  mark.s. 

Patrol  of  the  rivers  and  banks  throughout  the  harbor  was  maintained,  pre- 
venting and  stopping  violations  of  the  laws  in  many  cases.  Inspection  of  iier- 
mit  works  and  of  other  construction  near  the  banks,  and  sui>ervision  of  the  work 
of  sand  dredgers  were  continued. 

The  patrol  and  survey  steamboat  Loma  was  in  commission  all  the  year,  only 
a  few  small  repairs  being  required. 

The  naphtha  launch  Luzon  was  in  use  all  the  year.  From  July  6  to  December 
10,  1904,  this  boat  was  engaged  on  survey  work  on  Monongahela  River  above 
the  limits  of  the  harbor. 

Changes  of  harbor  lines. — After  examination  and  recommendation  by  this 
office  a  change  of  harbor  line  at  Jjock  No.  2,  on  right  bank  Monongahela  River, 
was  approved  February  10,  1905,  to  take  effect  when  the  construction  of  new 
Ix)ck  No.  2  renders  present  site  of  Lock  No.  2  useless  to  the  United  States. 

Miscellaneous. — Public  hearings  were  held  as  follows:  September  8,  1904. 
proposed  changes  of  harbor  lines  In  back  channel  at  Brunot  Island,  Ohio  River, 
asked  by  Pittsburg  and  Lake  Erie  Railroad  Company  and  by  the  Pittsburg 
Coal  Exchange.  February  3,  1905,  bridge  across  the  Monongahela  River  at 
Hazelwood.  proposed  by  the  Eastern  Railroad  Company.  June  2,  1905,  rebuild- 
ing bridge  across  mouth  of  Chartlers  Creek,  by  Pittsburg  and  Lake  Erie  Rjill- 
road  Company.  Examinations  and  reijorts  were  made  on  twenty -two  applica- 
tions for  permits  for  miscellaneous  structures  In  the  rivers  beyond  the  harbor 
lines. 
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1841 


E  E5. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  1  AND  6,  OHIO 

RIVER. 


A  detailed  description  of  the  operation  of  these  locks  during  the 
fiscal  y^ear  ending  June  30, 1905,  will  be  found  in  the  attached  reports 
of  Assistant  Engineers  J.  W.  Arras  and  W.  H.  Chadboum,  jr. 


Allotment  of  funds. 


August  3,  1885 $5,805.00 

July  10,  1886 12,015.00 

January  28,  1887 6.700.00 

July  1,  1887 12,355.00 

February  25,  1888 3,500.00 

July  11.  1888 18,015.00 

August  20,  1889 12,073.00 

May  14,  1890 2.000.00 

July  17,  1890 14,752.00 

October  7,   1890 14,800.00 

July  10,  1891 10,338.00 

July  21,  1892 11,831.48 

June  27,  1893 1, 3iD0. 00 

July  22,  18a3 12.253.82 

July  18,  1894 12,459.02 

May  25,  1895 450.00 

July  9.  1895 30,661.54 

July  28,  1896 15.531.57 

May  17,  1897 1,200.00 


July  23,  1897 $9, 

November  20,  1897 

July  26,  1898 9, 

February  7,  1899 3, 

June  24,  1899 1, 

July  19,  1899 23, 

January  13,  1900 3, 

June  18,  1900 45, 

July  17,  1900 47, 

February  26,  1901 2, 

June  28,  1901 10, 

July  18,  1901 42, 

August  8,  1902 23, 

July  20,  1903 66, 

July  21,  1904 2, 

August  3,   1904 •18, 


898.62 
400.00 
620.  71 
000.00 
200.00 
459.69 
230.00 
000.00 
456.07 
000.00 
000.00 
530.54 
889.09 
107.55 
512.  21 
600.00 


Total 6  505,904.91 


ABSTBACT  OF  CONTRACT  IN  FORCE. 

Building  a  concrete  wall  at  Davis  Island  dam,  Ohio  River. 

Contractor :  Rodgers  &  Abel,  Pittsburg,  Pa. 

Rates:  Excavation,  30  cents  per  cubic  yard;  concrete,  $4.39  per  cubic  yard; 
steel,  3  cents  per  pound. 
Date  of  approval :  c 

Date  of  beginning  work :  September  26,  1904. 
Date  of  expiration :  December  25,  1904. 

Removing  old  hear-trap  gate,  remodeling  foundation  and  piers,  and  building  and 
erecting  new  bear-trap  gate  at  Davis  Island  dam,  Ohio  River. 

Contractor:  Baker  Contract  Company,  Pittsburg.  Pa. 

Rates :  Excavation,  $1  per  cubic  yard ;  concrete,  $8  per  cubic  yard ;  oak  timber, 
$100  per  M  feet  B.  M. ;  Allegheny  River  pine,  $100  per  M  feet  B.  M. ;  bolts, 
washers,  driftbolts,  etc.,  6  cents  per  pound;  medium  steel,  7  cents  per  pound; 
cast  steel,  8  cents  per  pound ;  cast  iron,  6  cents  per  pound ;  concrete  and  stone 
to  be  cut  out,  $20  per  cubic  yard;  old  gate,  valves,  iron,  and  timbers  to  be 
removed,  $2,000. 

Date  of  approval :  July  31,  1905. 

Date  of  beginning  work :  August  21,  1905. 

Date  of  expiration :  November  30.  1905. 

«  r»ck  No.  6. 

6  Of  this  amount  there  was  undrawn  or  deposited  $1,010. 

c  Emergency. 


ENO  1905  M- 
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Building  435  linear  feet  of  movable  dam.  together  with  two  abutments  and  two 
piei'8,  on  the  site  of  the  present  fixed  dam;  also  rebuilding  the  apron  of  the 
present  fixed  dam,  at  the  back  channel,  Davis  Island,  Ohio  River. 

Contractor :  The  Dravo  Contracting  Company,  Pittsburg,  Pa. 

Rates :  Common  excavation,  75  cents  per  cubic  yard ;  common  filling,  75  cents 
per  cubic  yard;  stone,  $3  per  cubic  yard;  concrete,  $7.70  per  cubic  yard:  oak 
timber  (i)ermanent),  $00  per  M  feet  B.  M, ;  hemIoi*k  timber,  $35  per  M  feet 
B.  M. ;  white  pine  timber  (permanent),  $40  per  M  feet  B.  M. ;  oak  sheet  piling. 
$70  per  M  feet  B.  M. ;  cast  iron,  7^  cents  per  pound ;  wrought  iron  and  steel,  7i 
cents  per  pound;  bolts,  nuts,  washers,  spikes,  etc.,  71  cents  per  pound;  rectan- 
gular tile  pipe,  25  cents  per  linear  foot. 

Date  of  approval :  November  23,  1903. 

Date  of  beginning  work :  May  25,  1004. 

Date  of  expiration :  One  hundred  and  twenty-five  fair  working  days. 


BEPOBT  OF  MB.  J.    W.   A1IRA8,    ASSISTANT   ENOINEEB. 

Dam  iVo.  i.— This  work  was  in  the  local  charge  of  Mr.  William  Martin,  assist- 
ant engineer,  until  May  8,  1905.  at  which  time  it  was  assigned  to  my  supervision. 

Apart  from  the  usual  repairs  and  renewal  of  horses,  chauoine  wickets,  proijs, 
etc.,  no  material  alterations  were  made  in  the  movable  dam  proper  during  the 
year. 

The  bear-trap  gate  continued  in  service,  but  its  condition  is  such  as  to  render 
It  liable  to  complete  collapse  at  any  time.  Plans  were  prepared  for  its  recon- 
struction, and  on  June  26  bids  were  opened  for  removal  of  the  old  gate,  remodel- 
ing of  its  piers  and  foundation,  and  erection  in  its  place  of  a  new  gate.  The  gate 
proposed  will  be  of  wood,  heavily  banded  with  steel,  proportioned  on  a  basis  of 
iOO  upward  lifting  force  to  66  downward  pressure.  It  is  designed  to  be  built 
much  stronger  than  the  original  gate.  The  contract  was  awarded  to  the  Baker 
Contract  Company  for  $19,500.  The  purpose  Is  that  the  work  shall  be  finished 
by  the  end  of  the  present  working  season. 

While  the  lock  was  out  of  service  during  the  past  winter  the  wheels  of  the 
lock  gates  were  renewed,  and  balanced  butterfly  valves  substituted  for  the  old 
valves  in  the  upper  lock  gate. 

At  the  beginning  of  the  year  the  dam  across  the  back  channel  at  Davis  Island 
was  in  course  of  reconstruction  by  The  Dravo  Contracting  Company,  of  Pitts- 
burg, Pa.,  under  a  contract  dated  October  17.  1903.  About  150  linear  feet  of  the 
old  fixed  dam  had  been  dismantled  and  2,300  cubic  yards  of  excavation  made. 
The  work  was  prosecuted  vigorously  and  was  practically  completed  about  the 
end  of.  October,  1904.  The  structure  comprises  a  fixed  concrete  dam  with  a 
movable  crest  of  the  Chittenden  drum  type  having  a  vertical  height  of  5  feet 
above  the  fixed  structure.  Two  abutments  and  two  piers  divide  the  movable 
feature  into  three  weirs,  two  of  which  are  each  101  feet  3  inches  wide  and  the 
remaining  one  202  feet  6  inches  wide.  The  drums  are  comixised  of  wooden 
lagging  over  a  steel  framework,  and  are  in  lengths  of  33  feet  9  inches.  Those 
forming  any  weir  or  bay  are  operated  together,  although  their  individual  move- 
ments may  be  indei)endent  of  each  other. 

When  the  work  was  completed  the  stage  of  water  in  the  rivers  was  too  low  to 
|3ermlt  of  the  necessary  experimental  operations  of  the  drums.  Consequently 
after  an  Initial  trial,  which  was  not  altogether  satisfactory,  the  cofferdam 
above  the  structure  was  removed  and  an  Increase  in  the  stage  of  water  sufiicient 
for  a  proper  test  of  the  drums  awaited.  Unfortunately  the  river  did  not  rise 
materially  until  late  In  the  month  of  December,  when  a  rise  of  such  height 
occurred  as  to  force  down  the  entire  dam.  This  rise  also  carried  over  the  drums 
all  of  the  loose  gravel,  clay,  and  debris  constituting  the  remains  of  the  cofferdam, 
filling  them  into  the  narrow  spaces  about  the  drums  and  rendering  the  latter 
temporarily  Inoperative.  In  this  condition  they  remained  until  spring,  when, 
owing  to  unusually  early  low  water,  necessitating  the  raising  of  Davis  Island 
pool,  a  temjwrary  inexpensive  fixed  dam  was  erected  on  the  concrete  structure 
above  the  hinges  of  the  drums.  Later  the  gravel  and  silt  deposits  in  the  culverts 
and  about  the  drums  were  partially  removed,  and  at  the  end  of  the  year  about 
one-half  of  the  drums  had  been  released  and  raised  to  their  proper  height 
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The  following  is  a  statement  of  the  materials  furnished  and  placed  and  the 
work  performed  in  the  reconstruction  of  the  back-channel  dam : 

Common  excavation  and  filling cubic  yards__  9, 5S4 

Stone  filling do 101 

Concrete   do 4,  G95 

Oak  timber feet  B.  M-_  57,295 

Hemlock  and  white-pine  timber do 31,067 

Cast    iron pounds..  35, 865 

Wrought  iron,  steel,  bolts,  nuts,  washers,  etc do 101,034 

Rectangular  tile  pipe linear  feet—  576 

The  total  cost  of  the  structure  during  the  year  was  $59,166.12. 

When  Davis  Island  dam  was  built  the  esplanade  at  the  lock  was  constructed 
at  about  the  elevation  of  the  lock  walls — approximately  only  17  feet  above  the 
navigable  pass  sill  of  the  dam.  In  consequence  the  power  plant  for  operating 
the  lock  and  other  buildings  were  frequently  flooded  by  ordinary  freshets.  In 
order  to  avoid  this  and  to  generally  improve  the  condition  and  appearance  of 
the  Government  property  at  the  lock,  a  contract  was  entered  into  with  Rodgers 
&  Abel,  of  Pittsburg,  Pa.,  under  date  of  September  16,  1904,  to  erect  a  <x>ncrete 
wall  about  8  feet  in  height  above  the  level  of  the  landlock  wall  and  extending 
from  the  lock  master's  dwelling  to  the  upper  end  of  the  lock.  This  work  was 
commenced  on  October  14  and  practically  completed  on  December  20,  1904. 

Materials  furnished  and  placed  and  work  performed  by  Rodgers  &  Abel  were 
as  follows : 

Excavation cubic  yards—        335 

Concrete   do 927 

Steel pounds—  16, 960 

The  total  cost  of  the  above  work  was  $4,678.83. 

Arrangements  were  also  made  with  the  Rodgers  Sand  Company  to  deposit 
slag  and  other  waste  material  upon  the  Government  property  behind  the  lock 
and  upper  guide  wall.  Until  the  end  of  the  fiscal  year  about  18,000  cubic  yards 
of  such  material  had  been  deposited  and  partly  graded  by  the  regular  force  at 
the  lock. 

At  the  beginning  an(|  end  of  the  fiscal  year  the  movable  dam  was  up.  During 
the  year  it  was  maneuvered  as  follows : 


Baifled. 


Lowered. 


Time  up. 


July  18, 1901. 
May  4. 1906.. 
May  S.  1906. 
June  16, 1906. 
June  80, 1906. 

Total.. 


July  7, 1901 

December  26, 1904. 

May  12, 1906 

June  8, 1906 

June  19, 1906 


Days. 
7 
100 
8 
17 
8 


196 


BEPOBT  OF   MB.   W.   H.   CHADBOUBN,   JEL,   ASSISTANT  ENGINEER. 

• 

Dam  No.  6. — ^This  lock  and  dam  was  placed  in  operation  early  in  August, 
though  not  entirely  completed.  The  chanolne  dam  was  raised  for  the  first  time 
August  4-5,  but  the  bear  traps  were  not  successfully  raised  until  August  17,  the 
low  water  prevailing  at  the  time  necessitating  two  temporary  dams  to  he  built 
above  the  weirs  in  order  to  secure  sufficient  head. 

The  operation  of  this  lock  and  dam  has  proved  to  be  very  satisfactory  In  every 
particular  except  the  bear  trap  and  A  frame  weir.  The  lock  gates  and  machin- 
ery of  improved  design  have  been  oi)erated  without  trouble  of  any  kind,  and  the 
maneuvers  of  the  chanolne  dam  have  been  made  with  speed  and  ease. 

The  bear  traps  quickly  developed  weakness  in  their  design  and  warped  very 
badly,  both  in  raising  and  lowering,  which  defect  we  have  not  been  able  to  over- 
come. They  do  not  rise  with  the  calculated  head,  but  require  a  head  between 
l>oo]s  of  4  feet,  which  is  difficult  to  secure  with  so  much  of  the  entire  dam  auto- 
matic, viz,  25  per  cent.  However,  we  did  succeed  this  spring  in  getting  the  bear 
traps  up  without  any  temporary  means,  due  to  a  slight  rise  occurring  after  the 
raising  of  the  chanolne  dam. 
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Tbe  A  frame  weir  has  been  maneuvered  on  account  of  a  large  gravel  bank 
lying  immediately  above  it,  which  it  was  feared  would  wash  down  over  tbe  weir 
when  down  and  prevent  it  being  raised,  and  also  on  account  of  doubt  as  to  tbe 
IK>8sibIlity  of  replacing  the  bjiy  of  needles  closing  the  gap  between  the  last 
A  frame  and  the  abutment  with  any  head  on  the  dam. 

Considerable  scour  of  the  river  bed  deveIoi)ed  around  the  piers  both  above  and 
below  the  bear-trap  foundations,  reaching  down  nearly  to  the  bottom  of  the  con- 
crete at  the  head  of  the  piers  and  along  the  upi)er  edge  of  the  foundation.  Tbe 
scour  below  the  grillage  reached  nearly  to  bed  rock,  or  about  30  feet  below  sill 
reference,  and  was  very  abrupt  just  below  the  grillage.  About  2,000  tons  of 
riprap  was  placed  to  protect  the  piers  and  foundations  from  scour. 

Navigation  Is  much  hampered  at  the  upper  approach  to  this  lock  by  reason  of 
a  high  bar  extending  from  about  100  feet  above  the  lock  to  the  up[)er  end  of  the 
guiding  wall.  This  bar  ranges  from  4  to  6  feet  above  sill  reference,  and  while 
the  pool  is  filling  there  is  not  enough  water  on  the  bar  for  the  majority  of  the 
steamers.  It  is  expected  to  arrange  shortly  to  dredge  this  bar,  and  thus  remove 
this  trouble. 

During  the  year  the  dam  was  raised  three  times  and  lowered  three  times,  as 
follows : 


Raised. 


Lowered. 


Timenp. 


AagiiBtl7,1904. 
Aii«rt»t  90,1904. 
May  24, 1905.... 


August »,  1904  .... 
December  12, 1904  . 
June  7, 1906 


Dai/a, 

10 
108 
16 


Total. 


m 


Classified  statement  of  expcnditureH  itwurrcd  in  operating  and  care  of  Dams 
Nos.  1  and  6,  Ohio  River,  during  the  fiseal  year  ending  June  SO,  1905. 


Item. 


Davis 
Island 
Dam 

(No.  1). 


Dam  No. 
«.a 


Total. 


Salaries  and  wages  for  regular  hired  labor  force. .  .\ f  10, 000. 00 

Miscellaneous  supplies  and  services 2,465.00 

Miscellaneous  repairs 4,985.00 

GradiuK  grounds 8,710.18  i 

Rebuilding: 

Bear-trap  dam 1,800.44 

Back-channel  dam 60,106.12 


$7,166.07 
2.214.19 
4,224.14 


Ckjntingencies  . 


Total. 


1,470.28 


8,487.53 


$17,166.07 
4.0.19 
9,149.14 
8,710.18 

1,360.44 

50,166.12 

8,907.81 


88.097.02      16,041.96 


104,188.96 


»  •  From  August  3,  1904,  to  end  of  fiscal  year. 

Traffic  through  Locks  and  Dams  Xos.  1  and  6,  Ohio  River,  for  the  fiscal  year 
1905,  as  measured  hy  the  commerce  through  Lock  and  Dam  No.  1. 


Number. 


Packets 

Towboats 

Model  barges . 
Goal  boats.... 

Barges 

Plats 

Rafts 

Miscellaneous 


294 
2,270 

120 
2,890 
4,194 
8,089 

15 

666 


Tons.a 


Coal 

Iron  and  steel  products. . 

Sand 

Gravel 

Lumber 

!'  Miscellaneous 


Total. 


Number. 


12,788 


Tons.* 


2,861,079 
99,<il2 
80,808 
88,2H5 
80,750 


•  2,000  pounds. 
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E  E  6. 

CONSTRUCTION  OP  LOCKS  AND  DAMS  NOS.  2  TO  7,  INCLUSIVE,  OHIO 
RIVER  IN  PENNSYLVANIA. 

A  detailed  description  of  the  work  done  during  the  fiscal  year  end- 
ing June  30,  1905,  will  be  found  in  the  attached  reports  of  Assistant 
Engineer  J.  W.  Arras;  First  Lieut.  Greo.  R.  Spalding,  Corps  of 
Engineers;  First  Lieut.  E.  N.  Johnston,  Corps  of  Engineers,  and 
Assistant  Engineer  W.  H.  Chadbourn,  jr. 

Money  fttatements. 

CONSOLIDATED. 

July  1,  1904,  balance  unexpended ^L $768, 297. 45 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 500, 000.  00 


1,  268, 297.  45 
June  30,  1905,  amount  expended  during  fiscal  year,  for  worlcs  of 
improvement 518, 160.  30 


July  1,  1905,  balance  unexpended 750, 137. 15 

July  1,  1905,  outstanding  liabilities '_ 14,868.  71 

July  1,  1905,  balance  available 735, 268. 44 


July  1,  1905,  amount  covered  by  uncompleted  contracts 954, 321. 39 


Amount  (estimated)  required  for  completion  of  existing  proJect.-a2, 233, 376. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending 
June  30, 1907,  for  works  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1905 2,233,376.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


DAMS    NOS.   2,   3,   4,  AND  5. 

July  1,  1904,  balance  unexpended 1717,375.80 

Amount  appropriated  by  river  and  harl>or  act  approved  March  3, 

1905 500, 000.  00 


1,  217,  375.  86 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement -  479,305.90 

July  1,  1905,  balance  unexpended 738,069.96 

July  1,  1905,  outstanding  liabilities 14,851.56 

July  1,  1905,  balance  available 723,218.40 


July  1,  1905,  amount  covered  by  uncompleted  contracts 954,  321.  39 


Amount  (estimated)  retiuired  for  completion  of  existing  proJect_-61. 281, 376. 00 


o  The  river  and  harbor  act  of  March  3,  1905,  authorizes  contract  or  contracts 
for  the  completion  of  Locks  and  Dams  Nos.  2  to  5,  at  an  additional  expenditure 
not  to  exceed  in  the  aggregate  $1,281,376. 

»  The  river  and  harbor  act  of  March  3,  1905,  authorizes  contract  or  contracts 
for  the  completion  of  these  locks  and  dams,  at  an  additional  expenditure  not  to 
exceed  in  the  aggregate  $1,281,376. 
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'Amount  that  can  be  profitably  expended  in  fiscal  year  ending; 
June  30, 1007,  for  works  of  improvement.  In  addition  to  the  bal- 
ance unexpended  July  1.  1905 -_$1,281,376.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM   Na  6. 

July  1,  1904,  balance  unexpended $41,939.  iT* 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 36, 755.  72 


July  1,  1905,  balance  unexpended 5, 183.53 

July  1,  1905,  outstanding  liabilities 17. 15 


July  1,  1905,  balance  available 5, 16a  38 

DAM    NO.  7. 

July  1,  1904,  balance  unexpended $8,982.34 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 2,098.68 


July  1,  1905,  balance  unexpended i 6,883.66 


Amount  (estimated)  required  for  completion  of  existing  project—      952,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30, 1907,  for  works  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1905 952,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATION8. 

September  19,  1890,  construction  of  Lock  and  Dam  No.  6 $250, 000 

July  13,  1892,  construction  of  Lock  and  Dam  No.  6  and  purchase  of 

land  for  No.  2 100,000 

August  18,  1894,  construction  of  Lock  and  Dam  No.  6 75, 000 

March  2,  1895,  construction  of  Lock  and  Dam  No.  6 150,000 

June  3,  1896 : 

Construction  of  Lock  and  Dam  No.  6 .  25, 000 

CJonstruction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5  and  pur- 
chase of  sites  for  Nos.  3,  4,  and  5 30,000 

June  4,  1897 : 

Construction  of  Dams  Nos.  2.  3,  and  4 400,000 

Construction  of  Dam  No.  6 300,000 

July  1,  1898,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595. 000 

March  3,  1899,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 400. 000 

June  6,  1900,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595, 000 

June  13,  1902 : 

Continuing  construction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5 100,000 

Completing  Lock  and  Dam  No.  6 175,000 

Construction  of  Lock  and  Dam  No.  7 23,000 

March  3,  1903,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 300, 000 

March  3,  1905,  completion  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5  and 
the  modification  of  said  locks  and  dams  and  of  Lock  and  Dam  No.  6 

so  as  to  secure  a  stage  of  9  feet  in  the  pools  belonging  thereto — '_^  500, 000 

Total  4,018.000 
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ABSTBACT  OF  CONTRACTS  IN   FOBCE. 

Building  376  feet  of  chanoine  dam  and  a  hear-trap  dam  102  feet  H  inches  wide. 

Dam  No,  2,  Ohio  River, 

CJontractor :  E.  Brown  Baker,  Pittsburg,  Pa. 

Rates,  original  contract :  Excavation,  00  cents  per  cubic  yard ;  hemlock  timber, 
$60  per  M  feet  B.  M. ;  oak  timber,  $65  per  M  feet  B.  M. :  white-pine  timber,  $60 
per  M  feet  B.  M. ;  cast  iron,  5  cents  per  pound ;  medium  steel,  6  cents  per  pound ; 
bolts  and  washers,  4  cents  per  pound ;  concrete,  $7.25  per  cubic  yard ;  reenforcing 
steel,  3  cents  i)er  pound;  stone  filling  (crib),  $3  per  cubic  yard;  riprap  stone, 
$3.50  per  cubic  yard ;  common  filling,  40  cents  per  cubic  yard :  drlftbolts,  4  cents 
per  pound ;  3i-inch  galvanlzed-iron  pip^,  50  cents  per  linear  foot ;  4-inch  galvan- 
Ized-iron  pipe,  60  cents  per  linear  foot ;  brick  paving,  $4  per  square  yard ;  block 
stone  paving,  $4  per  square  yard  ;  sheet  piling,  $70  per  M  feet  B.  M. 

Rates,  supplemental  contract:  For  making  certain  changes  in  location  of 
hurters  and  in  dimensions  of  horses  and  props  in  a  portion  of  Dam  No.  2,  made 
necessary  by  the  change  of  project  from  a  6-foot  to  a  9-foot  stage:  For  setting 
50  hurters  in  pass,  lump  sum,  $650;  for  removing  horse  boxes,  making  certain 
alterations,  and  replacing  same  in  work,  lump  sum,  |400;  for  furnishing  and 
placing  horses,  props,  wickets,  and  quoins  in  pass  and  weir,  iron  and  steel  in 
horses,  props^  and  wickets,  7  cents  r)er  pound;  cast  Iron  in  quoins,  6  cents  per 
pound :  white-oak  timber,  $90  per  M  feet  B.  M. 

Dates  of  approval:  Original  contract,  February  13,  1904;  supplemental  con- 
tract, June  7,  1905. 

Date  of  beginning  work :  April  17.  1904. 

Date  of  expiration :  April  17,  1906, 

Building  foundations  for  firo  lock-keepers*  houses  at  Dam  No.  2,  Ohio  River, 

Contractor :  The  Dravo  Contracting  Company,  of  Pittsburg,  Pa. 

Rates :  Excavation.  40  cents  per  cubic  yard ;  concrete,  $6.20  per  cubic  yard. 

Date  of  approval :  « 

Date  of  beginning  work :  October  5,  1904. 

Date  of  expiration :  January  5,  1905. 

Dredging  approach  to  navigable  pass  at  Dam  No.  2,  Ohio  River. 

Contractor :  The  Ohio  River  Contract  Company,  Evansvilte,  Ind. 

Rate :  29  cents  per  cubic  yard. 

Date  of  approval :  June  15,  1905. 

Date  of  beginning  work :  June  22,  1905. 

Date  of  expiration  :  Dependent  upon  stage  of  water. 

Building  a  power  house  at  Dam  No.  2,  Ohio  River. 

Contractor :  Brady  Construction  Company,  Fairmont,  W.  Va. 

Rate:  $12,459. 

Date  of  approval :  November  10.  1904. 

Date  of  beginning  work  :  December  3,  1904. 

Date  of  expiration :  October  3,  1905. 

Building  about  100  feet  of  chanoine  dam,  2  bear-trap  dam  foundations,  each  93 
feet  long,  and  a  chanoine  weir  160  feet  long,  3  piers  and  abutment.  Dam  No. 
3,  Ohio  River. 

Contractor:  The  Ohio  River. Contract  Company,  Evansville,  Ind. 

Rates :  Excavation,  80  cents  per  cubic  yard ;  hemlock  timber,  $50  per  M  feet 
B.  M. ;  oak  timber,  $80  ver  M  feet  B.  M. ;  wrought  iron  and  steel  (including 
all  metal  except  cast  iron,  bronze,  and  pipe),  6  cents  per  pound;  cast  iron,  6 
cents  per  pound ;  bronze,  50  cents  per  pound ;  galvanized-iron  pipe,  4-inch  diam- 
eter, $1  per  linear  foot;  galvanlzed-lron  pipe,  3-inch  diameter,  90  cents  i)er 
linear  foot ;  black  pipe,  2-inch  diameter,  50  cents  per  linear  foot ;  round  piling. 
65  cents  per  linear  foot ;  sheet  piling,  $90  per  M  feet  B.  M. ;  concrete,  $8.50  per 

o  Emergency.  * 
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cubic  yard ;  large  stone.  $3  per  cubic  yard ;  common  filling,  75  cents  per  cable 
yard ;  paving,  vitrified  brick,  $3  per  square  yard ;  crib  decking,  $00  per  M  feet 
13.  jSi» 

Date  of  approval :  June  10,  1905. 

Date  of  beginning  work  :  July  3,  1905. 

Date  of  expiration :  October  31»  1906. 

Building  352  feet  of  cJ^anoine  dam.  Dam  No.  4,  Ohio  River. 

Contractor :  Baker  &  Egan,  Pittsburg,  Pa. 

Rates,  original  contract:  Excavation,  80  cents  per  cubic  yard;  hemlock  tim- 
ber, |50  per  M  feet  B.  M. ;  oak  timber,  $85  per  M  feet  B.  M. ;  cast  iron.  5  cents 
l^r  pound;  cast  iron,  furnished  by  the  United  States.  1}  cents  per  pound; 
medium  steel,  7  cents  per  iK)und ;  medium  steel,  furnished  by  the  United  States^ 
It  cents  per  pound;  bolts  and  washers,  5  cents  per  pound;  concrete,  $6  per 
cubic  yard;  reenforcing  steel,  5  cents  per  pound;  stone  filling  (crib),  $3  i>er 
cubic  yard;  stone  filling  (above  dam),  $3  i)er.  cubic  yard;  common  filling.  (\0 
cents  per  cubic  yard;  drift  bolts,  5  cents  per  pound;  3i-inch  gaivanized-inm 
pipe,  75  cents  per  linear  foot:  4-lnch  galvanized-iron  pipe,  $1  i)er  linear  foot; 
sheet  piling,  90  cents  per  M  feet  B.  M. 

Rates,  supplemental  contract :  For  change  of  plan  in  the  dam  the  same  unit 
prices  to  be  paid  for  completed  work  in  place  as  stated  in  original  contract. 
The  white-oak  piles,  not  mentioned  in  the  original  contract,  $10  each  in  place. 

Date  of  approval :  Original  contract,  August  13,  1904 ;  supplemental  contract 
March  22,  1905. 

Date  of  beginning  work :  August  25,  1904. 

Date  of  expiration :  November  1,  1905. 

Building  about  98  feet  of  chanoine  dam,  2  hear-trap  dam  foundations,  each  9S 
feet  long,  a  chanoine  weir  160  feet  long,  3  piers  and  abutment.  Dam  No.  4, 
Ohio  River. 

Contractor:  Baker  Contract  Company  (Incorporated),  Pittsburg,  Pa. 

Rates:  Excavation,  80  cents  per  cubic  yard;  hemlock  timber,  $55  per  M 
feet  B.  M. ;  oak  timber,  $90  per  M  feet  B.  M. ;  wrought  iron  and  steel  (includ- 
ing all  metal  except  cast  iron,  bronze,  and  pipe).  7  cents  per  pound;  cast  Iron. 
(>  cents  per  pound;  bronze,  50  cents  per  pound;  galvanized-iron  pipe,  4-lnch 
diameter,  $1  per  linear  foot ;  galvanized-iron  pipe,  3-inch  diameter,  75  cents  per 
linear  foot;  black  pipe,  2-lnch  diameter,  50  cents  per  linear  foot;  round  piling. 
G5  cents  per  linear  foot ;  sheet  piling,  $90  per  M  feet  B.  M. ;  concrete,  $8  per 
cubic  yard ;  stone  crib  filling,  $3  per  cubic  yard;  large  stone,  $3  per  cubic  yard; 
common  filling,  60  cents  per  aiblc  yard;  paving,  vitrified  brick,  $3  per  s(iuare 
yard;  riprap  stone  bank  covering,  $3  per  cubic  yard;  crib  decking,  $60  per  M 
feet  B.  M. 

Date  of  approval :  May  17,  1905. 

Date  of  beginning  work  :  June  9,  1905. 

Date  of  expiration :  October  31,  1906. 

Building  about  303  feet  of  chanoine  dam,  2  bear-trap  dam  foundations,  each  9S 
feet  long,  a  chanoine  weir  96  feet  long,  3  piers  and  abutment.  Dam  No.  't, 
Ohio  River. 

Contractor:  The  Dravo  Contracting  Company,  Pittsburg,  Pa. 

Rates :  Excavation,  70  cents  per  cubic  yard ;  hemlock  timber,  $50  per  M  feet 
B.  M. ;  oak  timber,  $90  per  M  feet  B.  M. ;  crib  decking  timber,  $55  per  M  feet 
B.  M. ;  cast  iron,  5  cents  per  pound;  wrought  iron  and  steel  (including  all 
metal  except  cast  iron  and  bronze),  7  cents  per  pound;  bronze,  40  cents  per 
pound;  concrete,  $7.50  per  cubic  yard ;  stone  filling  (crib),  $2.25  i^er  ton ;  riprap 
E^tone,  $2.25  \yer  ton ;  common  filling,  50  cents  per  cubic  yard ;  3-Inch  galvanized- 
iron  pipe,  $1  i>er  linear  foot;  4-lnch  galvanlzed-lron  pipe,  $1.25  per  linear  foot; 
2-Inch  black  iron  pipe,  40  cents  per  linear  foot ;  brick  paving,  $1.50  per  square 
yard;  sheet  piling,  $95  per  M  feet  B.  M. ;  piling  (round  or  bearing),  60  cents 
l>er  linear  foot. 

Date  of  ai)proval :  May  13,  1905. 

Date  of  beginning  work  :  June  4,  1905. 

Date  of  expiration :  October  31,  1906. 


Digitized  by  VjOOQIC 


APPENDIX   E   E — REPOKT   OP    MAJOR   SIBERT.  1849 

Building  two  lock  keepers'  houses,  ej'vept  foundations,  at  each  of  Dams  2  and  5, 

Ohio  River. 

Contractor :  William  F.  Panke,  Pittsburg.  Pa. 
Rates :  $4,800  for  each  building  at  each  site. 
Date  of  approval :  March  18,  1905. 
Date  of  beginning  work :  April  10,  1905. 
Date  of  expiration  :  September  10,  1905. 

Building  concrete  foundations  for  two  lock  keepers'^  houses  at  each  of  Dams  Nos. 

3  and  -J,  Ohio  River. 

Contractor:  J.  Carroll  Barr,  Economy,  Pa. 

Rates:  Excavation,  55  cents  per  cubic  yard;  concrete,  $5.73  per  cubic  yard 
at  each  dam.  • 

Date  of  approval.* 

Date  of  beginning  work  :  September  29,  1904. 
Date  of  expiration :  December  29,  1904. 

Building  a  power  house  at  each  of  Dam^  Nos.  S,  4,  and  5,  Ohio  River. 

Contractor :  Brady  Construction  (Company,  Fairmont,  W.  Va. 

Rates:  $12,789  for  each  building. 

Date  of  approval :  July  3,  1905. 

Date  of  beginning  work :  July  25,  1905. 

Date  of  expiration :  January  25,  1906. 


BEPOBT  OF  MB.  J.  W.  ARRAS,  ASSISTANT  ENGINEER. 

Dam  No,  2. — This  work  was  in  local  charge  of  Mr.  William  Martin,  assistant 
engineer,  until  May  8,  1905,  when  it  was  assigned  to  my  supervision. 

At  the  beginning  of  the  fiscal  year  the  lock  walls,  gate  recesses,  and  guide 
walls,  and  500  linear  feet  of  navigable  pass  of  the  dam  were  practically  com- 
pleted for  a  6-foot  navigation.  Also  the  foundation  for  the  pewer  house  had  been 
built,  and  considerable  embankment  back  of  the  land  wall  of  the  lock  made. 

The  Evansville  Contract  Company,  under  a  contract  dated  September  18,  1902, 
had  removed  01,098  cubic  yards  of  material  from  the  new  channel  at  the  lock, 
22,000  cubic  yards  of  which  had  been  deiwslted  back  of  the  land  lock  wall,  as 
required.  Under  this  contract  there  remained  then  to  be  dredged  28.302  cubic 
yards,  of  which  13,000  cubic  yards  was  to  be  placed  in  the  embankment  behind 
the  lock.     This  contract  was  completed  on  May  4.  1905. 

Under  a  contract  dated  January  22,  1904,  E.  Brown  Baker,  of  Pittsburg,  Pa., 
was  engaged  in  the  construction  of  37(5  linear  feet  of  chanolne  dam,  and  a  bear- 
trap  gate  102  feet  4  inches  wide,  with  two  masonry  i)iers  and  an  abutment. 
Under  this  contract  a  considerable  amount  of  dredging  had  been  done,  and  260 
linear  fe<*t  of  abutment  crib  substiiicture  sunk  into  position.  Favorable  water 
conditions  during  the  season  of  1904.  continuing  late  into  the  winter,  enabled  this 
work  to  progress  satisfactorily.  During  the  spring  of  1905  numerous  small  rises 
greatly  impeded  the  work.  At  the  end  of  the  fiscal  year  the  crib-work  sub- 
structure of  the  remainder  of  the  dam  had  been  completed ;  practically  all  of  the 
concrete  foundations,  pier,  and  abutment  constructed  for  a  6-foot  navigation ; 
nearly  all  of  the  fixed  irons  for  chanolne  dam  and  bear-trap  gate  placed;  the 
movable  irons  and  wickets  of  the  chanolne  weir  put  in  position,  and  the  movable 
parts  of  the  bear-trap  leaves  about  one-third  constructed. 

The  river  and  harbor  act  approved  March  3,  1905,  provided  for  the  completion 
of  this  lock  and  dam  for  a  9-foot  navigation.  Pursuant  to  such  authority  the 
necessary  steps  were  immediately  taken  to  raise  the  masonry  of  the  piers  and 
abutment  of  the  dam,  and  to  alter  all  of  the  movable  parts  thereof  to  meet  the 
requirements  of  the  proposed  height.  To  this  end  such  of  the  wickets,  horses, 
and  props  as  could  readily  be  altered  to  suit  the  weirs  of  other  dams  under 
construction  below  were  distributed  among  those  works,  and  arrangements 
made  for  the  alteration  of  old  and  the  construction  of  new  parts  for  the  naviga- 
ble pass  of  Dam  No.  2.         ~ 


a  Emergency. 
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The  materials  placed  and  work  performed  under  contract  with  E.  Brown 
Baker  during  the  fiscal  year  were  as  follows : 

Excavation cubic  yards —  16.080 

Hemlock  timber feet  B.  M-_  49C83ri 

Oak  timber do 189.534 

White-pine  timber do 31,43« 

Cast  Iron pounds 159. 7(C> 

Medium  steel  do 305,a'M 

Drlftbolts.  washers,  etc do 102,ir21 

Concrete cubic  yards 9. 5IG 

Reenforcing  steel  pounds 48,2i»7 

Btone  filling  (crib)  and  riprap  stone cubic  yards 6. 12*2 

Common  filling do 5. 8J^ 

3J  and  4  Inch  galvanlzed-iron  pi[)e ■ linear  feet 1,  tiTS 

Sheet  piling feet  B.  M__  101. 41«^ 

Prior  to  the  construction  of  the  work  under  the  above  contract,  the  running 
channel  of  the  Ohio  River  at  the  site  of  Dam  No.  2  followed  closely  the  ri^lit 
bank  or  the  abutment  end  of  the  dam.  The  construction  of  that  end  of  the  dau) 
necessarily  involved  the  abandonment  of  the  old  channel,  and  comi)elled  navi^- 
tion  to  adopt  the  proiK>sed  future  channel  over  the  navigable  pass  adjoining  the 
lock.  The  excavation  through  the  chute  between  the  lock  and  Merrimans  bar, 
by  the  Evansville  Contract  Company,  was  not  at  that  time  sufficient  to  satisfy 
the  needs  of  navigation.  Consequently  In  the  season  of  1904  one  of  the  dredges 
of  the  Monongahela  and  Western  Dredging  Company,  of  Pittsburg,  Pa.,  was 
employed  to  assist  In  providing  a  proper  channel.  Again,  In  the  spring  of  1905 
the  same  dredging  company  furnished  one  dredge,  which,  together  with  the 
United  States  Government  dredge,  devoted  nearly  two  months  to  widening  the 
new  channel  and  removing  the  lower  end  of  Merrimans  bar.  During  the  year 
these  dredges  removed  78,045  cubic  yards  of  gravel  and  bowlders,  and  greatly 
improved  the  condition  of  navigation.  Under  date  of  May  29,  1905,  a  contract 
was  entered  into  with  the  Ohio  River  Contract  Company,  of  Evansville,  Ind.. 
for  dredging  an  additional  amount  of  from  37,500  to  75,000  cubic  yards  of  mate- 
rial. Work  under  this  contract  w^as  commenced  on  June  12,  and  at  the  end  of 
the  year  there  had  been  removed  9,111  cubic  yards.  The  total  amount  of  mate- 
rial dredged  from  the  new  channel  and  at  the  foot  of  Merrimans  bar  during  the 
year  was  115,458  cubic  yards.  Thirteen  thousand  cubic  yards  of  this  material 
was  placed  behind  the  land  wall  of  the  lock,  and  the  remainder  was  deposited 
In  the  old  channel  on  the  right  of  Merrimans  bar,  below  the  weirs  of  the  dam. 
The  result  of  this  dredging  has  been  to  produce  a  clean  channel  300  feet  wide 
at  the  lock  and  from  400  to  500  feet  In  width  below  the  lock,  and  to  remove  the 
entire  foot  of  the  bar,  so  that  on  recent  navigable  stages  navigation  experienced 
little  or  no  difficulty  In  passing  through  the  new  channel  with  large  fleets  of 
loaded  craft. 

Under  an  emergency  contract  dated  September  15,  1904,  The  Dravo  Contract- 
ing Company,  of  Pittsburg,  Pa.,  built  the  concrete  foundations  for  two  lock 
houses.    The  work  was  i)erformed  in  October  and  November,  1904. 

Under  41  contract  dated  October  28.  1904,  the  Brady  Construction  Company,  of 
Fairmont,  W^.  Va.,  is  engaged  In  ere<'ting  a  brick  iwwer  house  at  the  lock.  The 
walls  of  the  building  have  been  practically  completed. 

Two  brick  lock  houses,  except  foundations,  are  under  construction  by  William 
F.  Panke,  of  Pittsburg,  Pa.,  under  a  contract  dated  February  28,  1905,  at  a  cost 
of  $4,800  each.  Materials  have  been  delivered  and  the  buildings  erected  to  the 
second-floor  level. 

A  contract  with  the  Evansville  Contract  (^ompany,  of  Pittsburg,  Pa.,  dated 
September  20,  1902,  for  paving  the  slopes  of  the  esplanade  w^as  abrogated. 

About  the  1st  of  May,  1905,  the  repair  crew  of  United  States  crane  boat  Ko.  t 
from  the  Monongahela  River,  proceeded  to  cut  out  the  deteriorated  natural- 
cement  concrete  from  the  walls  of  the  gate  recesses  at  Lock  No.  2,  to  remove  the 
deposits  of  gravel,  clay,  concrete  spalls,  mud,  etc.,  from  the  recesses,  and  to  re- 
construct with  Portland-cement  concrete  the  faces  of  the  recess  w^alls  and  reset 
parts  of  the  stone  masonry.  Although  Interfered  with  considerably  by  high 
water,  at  the  close  of  the  year  all  deposits  and  w^aste  materials  had  been 
removed  from  the  upper  gate  recess  and  the  concrete  facing  of  the  walls  com- 
pleted. At  the  lower  recess  all  worthless  concrete  had  been  cut  out  to  the 
water  level  and  about  one-half  of  the  waste  materials  and  deposits  removed. 
The  materials  removed  are  being  utilized  In  raising  the  esplanade  to  its  proper 
elevation  around  the  lock  buildings. 
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BEPOBT  OF  FIB8T  LIEUT.  GEO.  R.  SPALDING,  CORPS  OF  ENGINEERS. 

Dam  No,  S. — This  work  was  in  local  charge  of  Mr.  Win.  Martin,  assistant 
engineer,  from  July  1.  1904.  to  May  1,  190G;  of  Mr.  W.  H.  Chadbourn,  Jr.. 
assistant  engineer,  from  May  2!  to  June  2,  1905,  and  was  assigned  to  my  super- 
vision on  June  3,  1905. 

At  the  beginning  of  the  fiscal  year  the  masonry  of  the  lock  was  completed  and 
a  portion  of  the  foundation  for  the  power  house  was  built.  The  building  of 
000  feet  of  chanoine  dam  in  the  navigable  pass  by  the  Evansville  (Contract 
Company  was  commenced  in  the  fall  of  1903,  under  contract  dated  September 
19,  1903,  and  an  unsuccessful  attempt  was  made  to  sink  the  foundation  crib, 
which  was  carried  away  by  high  water.  This  GOO  feet  of  dam  Is  of  the  crib- 
foundation  type,  and  during  the  present  fiscal  year  the  4(X)  feet  of  dam  next  the 
lock  was  completed,  the  foundation  being  two  cribs  of  200  feet  each.  The  crib 
for  the  remaining  200  feet  of  dam  was  sunk  in  two  sections  of  100  feet  each. 
The  concrete  and  iron  of  this  200  feet  is  still  to  be  completed,  the  high  stage  of 
river  having  prevented  the  continuance  of  the  work  up  to  June  30. 

Under  this  contract  the  following  material  was  placed  and  work  done : 

Excavation cubic  yards__  15,015 

Hemlock  timber feet  B.  M-_  548,508 

Oak  timber do 130, 800 

Concrete cubic  yards—  2, 010 

Stone  crib  filling do 4,245 

Stone  filling  below  crib do 1,  G20 

Common  crib  filling do 4, 284 

Common  filling  above  dam do 3,000 

Cast  iron pounds—  106, 397 

Medium  steel do 327, 197 

Reenforcing   steel do 22, 264 

Galvanized-iron  pipe,  3Hnch linear  feet—  800 

Galvanized-iron  pipe,  4-inch do 400 

Sheet  piling feet  B.  M-_  72, 960 

On  May  24,  1905,  contract  was  entered  into  with  the  Ohio  River  Contract 
Company,  approved  June  10,  1905,  for  building  100  feet  of  chanoine  dam;  2 
bear- trap  dam  foundations,  each  93  feet  long;  1  chanoine  weir,  140  feet  long; 
3  piers,  and  the  abutment.  Under  this  contract  the  excavation  for  the  abutment 
is  about  completed,  about  8,102  cubic  yards  having  been  removed.  The  plant 
lor  the  work  has  been  installed  and  work  on  the  cofferdam  will  begin  at  once. 

In  September,  1904,  contract  was  entered  into  with  J.  Carroll  Barr  for  build- 
ing concrete  foundation  for  the  two  lock  houses,  and  this  work  was  completed 
on  November  9,  1904.     Work  done : 

Concrete cubic  yards—  531 

Excavation do 262 

In  May,  1905,  after  public  advertisement  by  poster  and  circular  letter,  bid  of 
Arthur  M.  Bowman  was  accepted  for  raising  the  masonry  walls  of  power-house 
foundations,  and  machinery  piers  in  same,  and  the  work  was  completed  during 
same  month.    Work  done : 

Concrete cubic  yards—  268.  5 

Tearing  down  damaged  part  of  old  wall do 78.  3 

Brick   masonry do 12.  6 

Pointing do 837.  68 

Contract  was  entered  into  June  10,  1905,  with  the  Brady  Construction  Com- 
pany, for  building  a  power  house.    This  work  has  not  been  commenced. 


REPORT  OF  FIRST  LIEUT.  E.  N.  JOHNSTON,  CORPS  OP  ENGINEERS. 

Dam  No.  4- — ^This  work  was  in  local  charge  of  Lieut.  A.  B.  Putnam,  Corps  of 
Engineers,  until  May  8,  1905,  when  It  was  assigned  to  my  supervision. 

At  the  beginning  of  the  fiscal  year  the  lock  had  been  completed,  except  the 
gates  and  operating  machinery,  and  250  feet  of  foundation  of  the  chanoine 
dam  for  navigable  pass  had  been  built,  the  completed  section  being  on  that  end 
of  the  navigable  pass  which  adjoins  the  river  wall  of  the  lock. 
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The  work  done  during  the  year  was  as  follows:  About  200  cable  yards  of 
riprup  stone  were  placed  along  the  lower  end  of  the  land  wall  of  the  lock,  along 
the  lower  guide  wall,  and  Just  below  the  lower  gate  track.  This  work  was  done 
by  hired  labor,  the  stone  being  on  hand. 

A  contract  was  entered  into  August  2,  19(M,  with  Baker  &  Egan,  of  Pittsburg, 
Pa.,  for  the  construction  of  352  feet  of  cbanoine  dam,  complete,  for  the  navi- 
gable pass,  the  section  to  Join  the  completed  portion.  It  was  later  considered 
desirable  to  change  the  type  of  this  foundation  in  order  that  it  might  be  built 
more  economically  and  more  quickly,  so  the  original  contract  was  amended  by 
supplementary  articles  of  agreement  dated  March  1.  1905.  The  contractors 
are  engaged  in  prer)arations  for  work  on  a  large  scale.  The  work  done  under 
tills  (H>ntract  is  as  follows: 

Excavation cubic  yards 965 

Fill    do 25 

During  the  winter  plans  were  prepared  for  the  remaining  98  feet  of  chanoine 
dam  for  tlie  navigable  pass,  for  2  bear- trap  weirs,  3  piers,  a  chanoine  weir  160 
feet  long,  and  abutment  Plans  were  also  prepared  for  the  power  house  and 
for  the  lx?ar-trap  gates.     In  June.  1905,  jilans  were  prepared  for  the  lock  gates. 

Contract  was  entered  Into  on  September  9,  1904,  with  J.  Carroll  Barr,  for  the 
construction  of  foundations  for  two  lock  keepers*  houses.  This  work  was 
completed  between  September  13  and  November  26,  1904.  The  work  done  was 
as  follows : 

Excavation cubic  yards—  220 

Concrete do 322 

The  Baker  Contract  Company,  under  written  agreement  dated  April  10,  1905, 
completed  the  construction  of  foundation  piers  for  the  power  house  and  the 
building  of  new  concrete  wall  to  replace  the  parts  of  the  rubble  masonry  walls 
which  were  In  poor  condition.    The  work  done  was  as  follows : 

Old  masonry  torn  down cubic  yards—  116.4 

Gravel  filling  for  power  house do 655 

Concrete ^ do 203. 8 

Brick  masonry do 13. 16 

Before  the  work  on  power-house  foundations  could  be  b^nin  it  was  necessary 
to  have  a  large  quantity  of  dirt  and  rubbish — 149  cubic  yards — removed  from  the 
bottom  of  the  foundation.  This  work  was  done  by  the  Baker  Contract  Com- 
pany under  oral  agreement 

On  May  6,  1905,  contract  was  entered  into  with  the  Baker  Contract  Company 
tor  the  construction  of  98  feet  of  chanoine  dam  for  navigable  pass,  2  bear-trap 
weir  foundations,  3  piers,  a  chanoine  weir  (complete),  and  abutment.  Under 
this  contract  the  contractors  have  been  engaged  In  constructing  a  coflFerdjira  to 
Inclose  the  three  piers  and  in-ar-trap  weirs,  in  excavating,  and  In  construction  of 
cable- way  towers,  and  general  work  of  a  preparatory  nature.  The  amount  of 
work  done  Is  as  follows : 

Excavation 1 cubic  yards—  16,110 

Test  piles  driven : 

Round  piles linear  feet—  80 

Sheet  piles feet  B.  M—  1.008 

While  the  completed  250  loet  of  navigable  pass  was  under  construction  and 
inclosed  within  a  cofferdam  a  bar  formed  just  below  the  cofferdam.  It  was 
necessary  that  this  bar  be  removed  before  the  channel  on  west  side  of  the  river 
could  l)e  closed.  The  dredge  Western,  with  steamer  and  scows,  was  leased  from 
the  Monongahela  and  Western  Dredging  Company  for  this  work.  Eighteen 
thousand  six  hundred  and  ninety-seven  cubic  yards,  scow  measurement,  were 
removed,  at  a  cost  of  $2,601.50. 

Preparatory  to  dredging  operations  a  survey  was  made  of  the  river  near  the 
site  of  the  dam.  A  survey  was  also  made  of  the  land  on  the  abutment  side  of 
tlie  river  in  order  that  correct  plans  for  a  new  type  of  abutment  could  be 
formulated. 

On  June  10,  1905,  contract  was  entered  into  with  the  Brady  Construction  Com- 
pany for  the  construction  of  the  power  house.    No  work  has  yet  been  done. 
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BEPOBT    OF     MB.     W.     H.     CHADBOUBN,    JB.,     ASSISTANT     ENOINEEB. 

Dam  No.  5. — At  the  beginning  of  the  fiscal  year  the  masonry  of  the  lock  was 
practically  completed  for  the  6-foot  project,  about  100  in  length  of  the  chanoine- 
dam  foundation  was  completed,  and  more  or  less  work  on  300  feet  additional 
had  been  done. 

During  the  fiscal  year  the  chanoine-dam  foundation  for  a  distance  of  397 
feet  from  the  lock  wall  was  completed,  under  contract  with  Robert  A.  Cum- ' 
mings,  dated  August  16,  1902. 

The  following  is  a  list  of  materials  placed  and  excavation  done  during  fiscal 
year : 

Hemlock  timber feet  B.  M__  4, 458 

Oak  timber do 14,907 

Sheet  piling do 16, 338 

Stone  filling cubic  yards__  1,253 

Common  filling do 3,616 

Common  excavation —do 2, 351 

Iron  and  steel ^ pounds..  186,840 

Wire  rope : linear  feet__  6,450 

Wire-rope  clips pieces..  48(5 

Iron  pipe,  2-inch linear  feet..  766 

Iron  pipe.  3-inch do 631 

Iron  pipe,  4-inch do 322 

Concrete cubic  yards..  5,304 

The  wickets  were  not  included  In  this  contract,  and  the  hurters  were  set 
Huitable  for  either  a  6-foot  or  9-foot  project,  so  that  the  change  In  the  project 
causes  no  loss  at  this  work. 

The  lock  was  coffered  at  both  ends  and  unwatered  from  July  1  to  October  6, 
except  during  a  i)eriod  of  eight  days  of  high  water  in  July,  while  the  coffer 
around  the  dam  was  uuwateretl,  l)oth  to  relieve  the  strain  on  the  injured  river 
wall  and  to  avoid  the  flow  of  water  under  the  wall  from  the  lock  to  tlie  coffer 
outside.  Advantage  was  taken  of  tlie  occasion  of  the  lock  l)oing  unwatered  to 
level  the  heavy  rii)rap  previously  dumi)ed  in  to  i>rotect  the  floor  from  scour 
and  to  better  place  same.  IMikjs  were  also  placed  in  the  iwwer  conduit  across 
the  lock.     All  of  the  above  work  was  done  during  calendar  year  1904. 

A  contract  was  entered  into  with  the  Dravo  Contracting  Company,  under  date 
of  May  4,  1905,  for  ail  the  foundation  work  to  complete  the  dam  and  some  of  the 
superstructure.  Under  this  contract  the  greater  portion  of  the  excavation  was 
done,  a  cofferdam  was  nearly  completed  around  the  weirs,  and  the  bearing  piles 
for  the  abutment  wall  were  driven. 

Preparations  have  been  made  to  un water  the  lock  so  as  to  cut  down  the  lower 
lock  sill  to  permit  of  a  9-foot  draft  over  same  from  No.  6  iX)ol.  This  work  will 
be  done  by  hired  labor  and  use  of  United  States  plant.  A  temiwrary  dam  wad 
constructed  across  the  head  of  the  lock;  a  pumping  plant  has  been  installed 
and  is  almost  ready  for  oi)eration,  and  much  of  the  material  is  on  hand. 

A  contract  was  entered  into  with  William  F.  Panke,  dated  February  28,  1905, 
for  two  lock  houses ;  but  little  was  done  under  this  contract. 

A  contract  was  entered  into  with  the  Brady  Construction  Company  for  a  power 
house.  No  work  has  been  done  yet  under  this  contract.  The  power-house 
foundation  was  raised  5  feet  3  inches  this  spring,  so  as  to  bring  the  floor  of  the 
building  above  all  freshets  except  the  one  extreme  of  1884. 

Dam  No.  6. — At  the  beginning  of  the  fiscal  year  the  lock  and  dam  was  prac- 
tically completed,  except  the  lock  gates  and  some  of  the  machinery,  considerable 
grading  and  paving,  and  such  minor  things. 

The  lock  gates  were  completed  and  tested  August  3,  1904 ;  the  raising  of  the 
dam  commenced  immediately,  and  the  entire  dam  was  successfully  raised  on 
August  17,  1904.  Some  Jittle  trouble  was  had  in  raising  the  bear  traps,  due  to 
the  gravel  that  had  dei)osited  in  the  conduits  on  top  of  the  leaves  and  in  every 
available  opening,  which  had  to  be  cleaned  off ;  also,  the  stage  of  water  was  so 
low  that  to  get  suflicient  head  to  raise  the  bear  traiw  a  light  temporary  dam 
had  to  be  built  above  the  weirs. 

The  gate  recesses  were  decked  over  with  iron,  and  some  additions  to  the  pav- 
ing on  the  abutment  side  were  made.  A  needle  flat,  (H)sting  $;i7r).97,  was  con- 
structed by  hired  lal)or,  and  several  minor  works  of  improvement  were  com- 
pleted, such  as  constructing  steps  on  lock  walls,  pump  pit,  drains,  etc. 
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Dam  yo,  7. — ^The  site  of  Dam  No.  7  Is  In  Pennsylvania,  36.5  miles  below 
Pittsburg,  Pa.  The  locic  will  be  located  on  the  left  bank.  The  entire  site  has 
been  secured.  The  lock  plans  are  practically  completed,  and  the  plans  for  tlie 
entire  work  are  roughly  outlined  and  will  shortly  be  completed. 


E  E  7. 
DREDGING  POOL  0,  OHIO  RIVER. 

An  allotment  of  $20,800  was  made  June  12,  1905,  from  the  appro- 
priation of  $300,000  made  by  act  of  March  3,  1905,  for  the  general 
improvement  of  the  Ohio  River,  for  the  removal  of  about  32,000  cubic 
yards  of  material  from  the  bar  in  upper  approach  to  Lock  No.  6. 
Specifications  are  in  course  of  preparation,  and  it  is  intended  to  do 
the  work  by  contract  after  public  advertisement. 

No  money  has  been  expended  during  the  year. 

Monet/  statement. 

Amount  allotted  from  appropriation  for  Improving  Ohio  River,  act  of 

March  3,  1905 $20,800.00 

July  1,  1905,  balance  unexpended 20,800.00 


£  E8. 


CONSTRUCTION  OP  LOCKS  AND  DAMS  AT  HERR  ISLAND,  ABOVE 
HEAD  OF  SIXMILE  ISLAND,  AND  AT  SPRINGDALE,  ALLEGHENY 
RIVER,  PENNSYLVANIA. 

A  detailed  description  of  the  work  done  during  the  fiscal  year  end- 
ing June  30,  1905,  will  be  found  in  the  attached  report  of  Assistant 
Engineer  J.  W.  Arras. 

Money  statement. 

July  1,  1904,  balance  unexi>ended $173,2(59.11 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    161.  311.  92 

July  1,  1905,  balance  unexpended 11,957.19 

July  1,  1905,  outstanding  liabilities 437.36 

July  1,  1905.  balance  available 11.519.83 

July  1,  1905,  amount  covered  by  uncompleted  contracts 216. 54a  47 


Amount  (estimated)  required  for  coiflpletion  of  existing  project o281,  226. 63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  imi)rovement,  in  addition  to  the  balance  un- 
expended July  1,  1905 281.226.63 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


o  The  river  and  harbor  act  of  March  3,  19a5,  authorizes  contract  or  contracts 
for  the  completion  of  these  lo<'ks  and  dams  at  an  additional  expenditure  not  to 
exceed  in  the  aggregate  ^281,220.63. 
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APPROPRIATIONS. 


August  5,  1886 $37,500 

August  11,  1888 35,000 

September  19,  1890 35, 000 

July  13,  1892 40,000 

August  18,  1894 40,000 

June  3,  1896 50,000 


June  4,  1897 $350,000 

July  1,  1898 300,000 

March  3,  1901 126,000 

June  28,  1902 118, 500 

Total 1,132,000 


ABSTRACT  OF  CONTRACTS  IN  FORCE. 

Building  Dam  No,  2  at  Sixmile  Island,  Allegheny  River, 

Contractor:  James  II.  McQuade  Company,  Pittsburg,  Pa. 

Rates:  Gravel  excavation,  60  cents  per  cubic  yard;  back  fill.  60  cents  per 
cubic  yard ;  embankment  60  cents  i^er  cubic  yard ;  round  piles,  45  cents  per  lin- 
ear foot ;  sheet  piles,  $70  per  M  feet  B.  M. ;  oak  timber,  $70  per  M  feet  B.  M. ; 
hemlock  timber,  $50  per  M  feet  B.  M. ;  stone  crib  filling,  $2.50  per  cubic  yard ; 
large  stone,  $2.50  per  cubic  yard;  concrete,  $7  per  cubic  yard;  driftbolts,  5 
events  per  pound. 

Date  of  approval :  May  13,  1905. 

Date  of  beginning  work :  June  14,  1905. 

Date  of  expiration :  November  30,  1906. 

Building  and  erecting  in  place  two  pairs  of  steel  lock  gates  and  anchorages 
at  Lock  No.  2,  Allegheny  River. 

Contractor :  Penn  Bridge  Company,  Beaver  Falls,  Pa. 

Rates: White  oak,  $60  per  M  feet  B.  M. ;  iron,  steel,  and  bronze,  4.88  cents  per 
pound. 
Date  of  approval :  June  28,  1905. 
Date  of  beginning  work  :  July  18,  1905. 
Date  of  expiration  :  July  31.  1906. 

Building  a  lock  master's  dtcelling  at  Lock  No,  5,  Allegheny  River, 

Contractor :  Gloster  R.  Morrell,  Tarentum,  Pa. 

Rates:  Original  contract,  $3,350.  Supplemental  contract  $550  additional  for 
replacing  front  foundation  wall  and  pillars  supporting  front  veranda,  etc.,  car- 
ried away  by  flood. 

Date  of  approval :«  Supplemental  contract.  May  12,  1905. 

Date  of  beginning  work :  September  17,  1904. 

Date  of  expiration :  June  24,  1905. 


COMMERCIAL   STATISTICS. 


Commercial  statistics  are  attached  to  report  for  operating  and  care  of  Locks 
and  Dams  Nos.  1  and  3,  Allegheny  River,  and  improving  Allegheny  River,  Penn- 
sylvania. 


REPORT  OF  MR.  J.  W.  ARRAS,  ASSISTANT  ENGINEER. 

Lock  and  dam  at  Sixmile  Island  {No,  2), — Of  this  structure  the  lock  and 
the  abutment  for  dam  were  constructed  by  the  Dravo  Contracting  Company,  of 
IMttsburg,  Pa.,  under  a  contract  dated  December  31,  1902,  and  the  dam  Is  being 
constructed  by  the  James  H.  McQuade  Company,  Pittsburg,  Pa.,  under  a  con- 
tract dated  May  2,  1905. 


«  Emergency. 
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At  the  beginning  of  the  fiscal  year  the  look  was  completed,  except  the  miter 
sills  and  locic  floor,  one-half  of  the  upper  guide  wall,  the  lower  guide  wall,  and 
the  upper  guard  crib.  The  excavation  for  the  abutment  was  made,  nearly  all 
of  its  cribwork  substructure  in  place,  and  part  of  the  sheet  piling  about  the 
abutment  driven. 

The  season  of  1904  was  an  exceptionally  favorable  one  for  the  prosecution  of 
river  construction  work.  The  water  continued  low  until  very  late  in  the  fall,  in 
cx)nsequence  of  which  the  contractor  was  enabled  to  practically  finish  the  lock 
and  abutment  for  Dam  No.  2  about  the  end  of  the  working  season.  Thereafter 
he  devoted  himself  to  restoring  the  bank,  which  had  caved  into  the  excavation 
for  abutment  during  the  previous  season,  and  to  the  removal  of  such  portions  of 
the  cofferdam  as  were  no  longer  needed  for  the  work.  The  contract  was  finally 
completed  about  the  Ist  of  May,  1905. 

Simultaneously  with  the  construction  of  the  lock  the  city  of  Pittsburg  com- 
pleted the  extension  of  the  0-foot  sewer  from  above  the  lock  to  a  point  250 
feet  below  it. 

Under  the  contract  for  constructing  the  dam  considerable  quantities  of  mate- 
rials and  plant  have  been  delivered  at  the  site  of  the  work ;  test  piles  to  deter- 
mine the  character  of  the  Hver  bed  have  been  driven,  j^nd  preparations  gener- 
ally made  for  the  immediate  prosecution  of  the  work. 

The  following  materials  were  furnished  and  placed  and  work  performed  dur- 
ing the  year  by  the  Dravo  Contracting  Company : 

Excavation cubic  yards__      1,612 

Concrete do 6,114 

Stone do 3, 049 

Oak  timber feet  B.  M__    51,885 

Hemlock  timber do 138,871 

Driftbolts pounds..     14,301 

Under  the  provisions  of  the  contract  for  constructing  the  lock,  all  of  the  exca- 
vated materials  not  required  for  cofferdam  purposes  were  placed  behind  the 
lock.  The  material  excavated  for  the  city  sewer  extension  was  necessarily 
also  deposited  back  of  the  lock.  In  addition  to  these,  however,  there  remained 
space  behind  the  lock  for  at  least  50,000  cubic  yards  of  material.  Owing  to 
lack  of  funds  no  provision  for  this  embankment  was  made  under  contract,  but 
immediately  after  the  completion  of  the  lock  the  Pennsylvania  Railroad  Com- 
pany was  invited  to  deposit  over  the  bank  back  of  the  lock  and  guide  walls 
ashes,  slag,  and  other  waste  materials,  of  which  that  company  frequently  has 
an  abundant  supply  at  its  disi)osa].  Under  this  arrangement  about  8,000  cubic 
yards  of  materials  had  been  deposited  in  the  embanlvment  at  the  end  of  the 
fiscal  year.  • 

Under  date  of  June  9,  1905,  a  contract  was  let  to  the  Penn  Bridge  Company, 
of  Beavers  Falls,  Pa.,  for  building  and  erecting  in  place  steel  lock  gates  at 
Lock  No.  2. 

Lock  and  dam  at  Springdale  (No.  3). — The  exceedingly  favorable  water  con- 
ditions of  the  season  of  1904  enabled  the  contractor  to  complete  the  timber  crib 
work  of  the  dam,  which  had  previously  been  erected  to  from  4  feet  above  low 
water  at  the  abutment  to  its  full  height  at  the  lock.  The  last  rise  of  conse- 
quence to  pass  over  the  unfinished  dam  occurred  on  July  7  and  8,  1904,  at 
which  time  a  run  of  9  barges,  5  loaded  coal-boat  bottoms,  4  rafts,  and  1  house 
boat  passed  over  the  structure.  Thereafter  no  commerce  passed  over  the  dam. 
During  the  completion  of  the  dam  the  lower  lock  gates  were  erected  in  place, 
l»elng  finished  about  the  end  of  September.  After  the  crib  work  of  the  dam  had 
been  finished  there  was  i)laced  on  its  upstream  corner  from  lock  to  abutment  a 
three-eighths-inch  steel  corner  band  16  inches  in  width  on  each  leg.  The  pur- 
pose of  this  band  is  to  protect  the  timber  decking  of  dam  against  injurious 
scour  and  the  dangerous  effects  of  Ice  gorges.  The  contractor  succeeded  in 
driving  all  of  the  piles  along  the  upstream  face  of  the  dam.  as  required,  but 
failed  to  complete  the  gravel  backing  above  the  dam,  owing  to  the  entire  failure* 
of  the  only  sand  dredge  available  for  the  puriwse  in  that  locality  in  the  fall  of 
190i.  Unfortunately,  the  stage  of  water  also  continued  too  low  to  permit 
another  dredge  to  reach  the  work,  and  the  back  filling  above  the  dam  was  post- 
poned until  the  present  season,  when,  owing  to  high  water,  it  had  not  been  com- 
pleted at  the  end  of  the  fiscal  year. 

On  October  26,  1904,  a  small  rise  w^casioned  a  break  at  the  abutment,  which, 
although  inconsiderable  in  extent,  was  nevertheless  of  a  serious  nature.  A  leak 
of  considerable  force  underneath  the  core  wall  of  the  abutment,  evidently  due 


Digitized  by 


Google 


APPENDIX   E   E REPORT    OF    MAJOR   SIBERT.  1857 

to  the  failure  of  the  contractor  to  proiierly  Hheet  and  back-fill  the  submerged 
crib  work  of  the  dam,  caused  the  undermining  and  breaking  down  of  the  con- 
crete paving  of  the  abutment  along  the  downstream  edge  of  the  core  wall.  In 
consequence  the  concrete  core  wall,  4  fc»et  in  thickness,  was  conii)elIed  to  carry 
the  full  ix)ol  head  of  about  12  feet.  Steiw  were  immedlatelj'  taken  to  reenforce 
the  core  wall  with  another  concrete  wall  having  an  average  thickness  of  (i  feet 
and  well  supported  and  backed  with  stone,  the  whole  being  pi*oi)erly  paved  with 
concrete.    The  work  of  repair  was  accomplished  In  about  ten  days. 

The  first  considerable  rise  of  the  winter  occurred  on  December  28.  It  attained 
a  height  of  8.3  feet  over  the  crest  of  the  dam.  The  effect  of  this  stage  of 
water  upon  the  light,  sandy  clay  bank  for  a  length  of  40()  feet  below  the  abut- 
ment was  to  undermine  and  cave  it  into  the  stream  for  a  width  of  25  to  40 
feet  within  a  period  of  about  twenty-four  hours.  One  of  five  houses  standing  on 
the  edge  of  the  bank  was  precipitated  into  the  stream  and  the  safety  of  the 
others  threatened  as  well  as  that  of  the  abutment  of  the  dam.  Steps  were 
immediately  taken  to  protect  the  bank  below  the  abutment  by  depositing  over 
the  territory  affected  about  5,000  cubic  yards  of  stone  varying  in  size  from  one- 
man  stone  to  pieces  containing  several  tons.  The  (X)ntractor  having  failed  to 
pave  the  abutment  with  concrete  to  the  toi>  of  the  bank,  as  was  contemplated  in 
the  contract,  was  requii-ed  in  lieu  thereof  to  cover  the  sloping  bank  with  large 
rough  stone  of  an  average  thickness  of  about  15  inches.  On  March  20  an  extraor- 
dinary freshet  occurred,  reaching  the  to^  of  the  bank.  While  it  had  no 
material  effect  uiK)n  the  lock  and  dam  i)roi)er,  nor  yet  upon  the  stone  filling  for 
protection  of  the  bank  below  the  abutment,  nevertheless  its  effect  ui)on  both 
banks  of  the  river,  esi)ecially  the  right  bank  below  the  abutment,  was  marked 
by  serious  caving  to  a  width  of  from  10  to  50  feet  for  a  distance  of  nearly  one- 
half  mile.  Two  houses  immediately  below  the  abutment  were  undermined  and 
slipped  into  the  river  after  the  freshet  had  subsided  to  a  (H)nsiderable  extent, 
and  one  of  the  main  buildings  of  the  Heideukamp  Mirror  Company  was  seriously 
undermined  and  that  company's  i)umping  plant  destroyed.  For  the  safety  of 
the  dam,  the  preservation  of  the  navigable  channel,  and  protection  of  property 
interests  below  the  dam  steixs  should  be  taken  at  once  to  protect  the  bank 
against  further  scour. 

Under  date  of  September  7,  1904,  a  contract  was  let  to  Gloster  R.  Merrill,  of 
Tarentum,  Pa.,  for  the  erection  of  a  lock  house  at  Ix)ck  Xo.  3.  This  house  was 
under  construction,  being  ready  for  plastering,  at  the  time  of  the  freshet  of 
March  20.  Owing  to  considerable  scour  along  the  outside  foundation  wall  that 
wall  was  undermined,  and  with  it  the  front  veranda  framework  and  floor  were 
thrown  into  the  river.  Subseiiuently  a  supplemental  agreement  was  entered 
into  for  restoring  the  foundation  wall,  veranda,  etc.,  and  at  the  end  of  the  year 
these  had  been  reconstructed  and  the  structure  practiwilly  completed. 

The  materials  furnished  and  placed  and  work  i^rformed  by  contractor  for 
the  lock  and  dam  during  the  year  were  as  follows : 

Embankment cubic  yards—  160 

CJoncrete do 177 

Stone  paving  of  cribs square  yards..  116' 

White-oak  thnber feet  B.  M__  024,450 

Hemlock   timber do 65,547 

Riprap  stone  fllling cubic  yards..  8,520 

Driftbolts,  etc pounds—  93,204 

Gravel  fllling cubic  yards—  1,  716 

Backing  of  dam do 6,700 

Large  stone  below  dam do 903 

Oak  piles  in  place number..  654 


E  E  9. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.   1   AND  3,  ALLE- 
GHENY RIVER,  PENNSYLVANIA. 

A  detailed  statement  of  the  operation  of  these  locks  and  dams  dur- 
ing the  fiscal  jear  ending  June  30,  1905,  will  be  found  in  the  attached 
report  of  Assistant  Engineer  J.  W.  Arras. 
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ALLOTMENT   OF  FUNDS. 


January  9,  1903 o$9,610.00 

July  20,  1903 ^18. 292.04 

July  22,  1904 «16,99(>.96 

November  21,  1904 »5,  700. 00 


February  10,  1905 »$3,000.00 

April  13,  1905 ft6,000.00 

Total 59. 599. 00 


Classified  statement  of  expenditures  incurred  in  operating  and  care  of  Locks  and 
Dams  Nos,  1  and  S,  Allegheny  River^  for  the  fiscal  year  ending  June  SO,  190'}. 


Item. 


Lock  and    i    Lock  and   , 
Dam  N  o.  1.    Dam  No.  3.0 1 


Salaries  and  wages  for  regolar  hired  labor  force $10, 953. 81  |  $1, 087. 48 

Hiscellaneoas  supplies  and  services 674.43  i            410.36  1 

Miscellaneous  repairs 2,462.54  1,348.98 

Contingencies 868.00  1  9.425.8B  I 


Total, 


$12,060.79 
1,064.79 
3,811.47 
10. 288.  W 


Total, 


14,963.28  I 


12,282.66 


27,235-94 


a  From  November  28, 1904,  to  end  of  fiscal  year. 
COMMERCIAL   STATISTICS. 

Traffic  through  Locks  and  Dams  A'o«.  1  and  5,  Allegheny  River,  for  the  fiscal  year 
1905,  as  measured  by  the  commerce  through  Lock  and  Dam  Xo.  i,  Allegheny 
River, 


Number.'     Tons,  a 

1 

' 

Number. 

Tons,  a 

Rt^Mmhoats                                   4,737  ' 

'  Lath 

237 

Goal  boats,  barfres,  flats. 

1  Lumber 

18.43) 

^^   ...„  .^.....  ..       1.3,578  ' 

Poles,  brace 

2.Uil 

Ran«                                              ^S)  ; 

1  Posts,  check,  pit,  etc 

6,4it^ 

Otiercraft 319  ' 

1  Sand 

412. 4^^ 

Banres. flats. etc.  (new)    7.920 

1  Stone 

2,29f? 

Bottoms, coal  boat  (new) 13,356 

Ties,  railroad 

2,4.V 

Coal                         157,248 

1  Timber 

4h9t^ 

Farm  products 700 

Wood,  cord 

ISJ 

Total 

Gravel !       568,664 

1,230,  JK 

Iron  products '             573 

1  Passenflrers                    

2.173 

a  2,000  pounds.    Number  of  lockages,  3,663. 


REPORT  OF  MR.  J.  W.  ARRAS,  ASSISTANT  ENGINEER. 

Lock  and  Dam  No.  1. — During  the  year  the  various  parts  of  this  structure- 
lock,  Chanolne  wicket  pass,  and  bear-trap  weirs — have  performed  their  func- 
tions acceptably  in  every  particular.  No  difficulty  was  experienced  in  handling 
the  commerce  of  the  harbor  through  the  lock  or  over  the  navigable  pass  of  tlie 
dam.  No  accidents  of  any  kind  occurred  to  any  of  the  shipping  or  to  the  struc- 
ture or  any  property  of  the  Government.  The  bear-trap  gates  were  operated 
many  times  during  the  year,  both  for  regulation  of  the  pools  above  and  below 
the  dam,  and  for  exhibition  purposes,  responding  with  the  same  facility  an^l 
promptness  as  formerly. 

In  addition  to  operating  the  lock  and  dam  and  performing  other  routine  work 
of  a  general  nature,  the  regular  force  devoted  considerable  time  to  anchorinis 
the  upper  courses  of  concrete  in  the  lock  walls  by  means  of  iron  pins  grouted 
into  the  walls  to  depths  of  2  or  3  feet.  Soundings  taken  above  and  below  tlie 
dam  showed  no  important  or  unusual  changes  or  scour,  except  around  the  upp^r 
ends  of  the  piers  at  the  bear-trap  weirs,  where,  owing  to  the  frequent  maneuver- 
ing of  the  gates  and  the  tremendous  velocity  and  force  of  the  water  through 


»Ix)ck  and  Dam  No.  1. 


&Lock  and  Dam  No.  3. 
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the  weirs,  the  gravel  had  scoured  out  to  the  bottom  of  the  foundations  of  the 
piers.  This  was  remedied  by  placing  into  the  depression  about  8(X)  tons  of 
large  rough  stone.  Material  scour  also  had  occuri-ed  at  the  downstream  exten- 
sion wall  of  the  abutment  owing  to  the  action  of  the  water  passing  over  the 
smaller  bear-trap  gate,  threatening  the  destruction  of  such  extension. 

Commerce  through  the  locK  and  over  the  dam  shows  a  material  increase  of 
164,120  tons  over  that  of  the  preceding  year. 

At  the  beginning  and  end  of  the  fiscal  year  the  movable  dam  was  ui>,  and 
during  the  entire  year  was  uj)  forty  days  longer  than  in  the  i)receding  year. 
It  was  raised  and  lowered  as  follows : 


RalBed. 


Jnly  18, 19(M . 
May  2, 1906.. 
May  20,1906. 
June  12, 1906. 
June  28, 1906. 

Total.. 


Lowered. 


Jnly  7, 1904 

December  13, 1901  . 

May  14, 1906 

June  8, 1906 

June  19, 1906 


Daysnp. 


li« 
12 
19 
T 
2 


196 


Lock  and  Dam  \o.  3. — ^The  lock  was  completed  and  put  in  operation  Septem- 
ber 29,  1904,  and  the  structure  assigned  to  oi)eratlng  and  care  of  canals,  etc., 
on  November  29,  1904.  Except  when  flooded  or  when  the  river  was  closed  by 
ice  the  structure  continued  in  service  throughout  the  remainder  of  the  fiscal 
year.  The  regular  lock  force,  assisted  by  part  of  the  force  at  Herr  Island  dam, 
installed  the  lock-operating  devices,  placed  the  angle  plate  along  the  upper 
corner  of  the  dam,  when  completed  by  the  contractor,  and  repaired  the  break 
at  the  abutment.  They  also  removed  a  considerable  quantity  of  gravel  which 
had  accumulated  in  the  lock  during  its  construction. 

Three  times  during  the  winter  the  upper  river  disgorged  its  ice  over  the  dam 
without  causing  damage  to  the  physical  structure.  On  March  9  the  ice  in  the 
pool  above  the  dam,  which  had  attained  to  a  thickness  of  about  2  feet,  broke 
up  and  passed  over  the  dam  without  damaging  it  In  breaking  up,  however, 
the  ice  gorged  on  the  upper  lock  gates  and  return  wall  at  head  of  the  lock 
to  an  elevation  of  about  15  feet  above  the  level  of  that  structure.  On  the 
18th  there  occurred  a  sudden  freshet,  due  to  the  melting  of  the  winter's  accu- 
mulation of  snow  on  the  headwaters  of  the  river,  accomi)anied  by  considerable 
rainfall.  When,  on  the  following  day,  the  stage  of  water  had  reached  a  height 
of  4  or  5  feet  over  the  lock,  owing  to  the  presence  of  the  ice  dam  at  its  head, 
the  water  at  a  high  velocity  passed  diagonally  across  the  lock,  concentrating 
its  force  against  the  bank  of  the  river  at  the  end  of  the  return  crib  at  lower  end 
of  lock.  This  concentrated  action  of  the  water  at  the  bank  resulted  in  under- 
mining the  crib  at  its  shore  end,  which,  when  partly  undermined  and  consid- 
erably exposed  along  its  upstream  face,  the  ice  dam  at  the  head  of  the  lock 
gave  way,  and  rushing  against  the  crib  partially  destroyed  it.  The  gravel 
filling  back  of  the  lock  wall  having  lost  its  support  at  the  lower  end,  gradually 
began  to  scour  out.  On  the  20th  the  water  had  reached  its  maximum  height 
of  32.7  feet  above  low  water.  Three  days  later,  when  the  water  had  fallen 
considerably,  the  embankment  behind  the  lock  wall  washed  out  rapidly  to  a 
depth  of  al>out  10  feet  up  to  the  return  wall  at  the  head  of  the  lock.  T'nder 
the  influence  of  a  4-foot  head,  water  to  a  depth  of  4  feet  passing  over  the 
return  wall  quickly  scoured  to  a  depth  of  about  23  feet  next  to  the  lock,  and 
at  its  shore  end  to  such  depth  as  to  seriously  endanger  it.  Prompt  measures 
were  taken  to  prevent  the  water  from  turning  the  end  of  the  return  wall,  which 
was  accomplished  by  depositing  stone  and  other  materials  near  by  into  the 
newly  scoured  channel  between  the  wall  and  bank.  In  addition  to  such  stone 
as  could  be  secured  near  at  hand,  14  carloads  of  stone  were  procured  by  rail 
and  unloaded  by  the  Pennsylvania  Railroad  Company.  In  all  about  800  cubic 
yards  of  stone  were  placed  Immediately  below  and  at  the  eiW  of  the  return  wall. 
After  the  rise  had  subsided  the  return  crib,  12  feet  by  12  feet  by  90  feet  in 
length,  extending  from  the  lower  end  of  the  lock  to  the  bank,  was  recon- 
structed, filled  with  stone,  and  backed  with  large  rough  stone  along  the  down- 
stream edge.  All  of  this  was  accomplished  within  about  three  weeks  after  the 
break  occurred. 
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Tbe  structure  having  l>oen  phuHHl  in  a  safe  condition  against  fntnre  rises, 
arrangenientH  were  made  with  the  Pennsylvania  Railroad  Company  to  restore 
the  embanlsment  behinii  the  loolc  and  jniide  walis  by  depositing  waste  famace 
slag  over  the  bnniv  of  the  river  from  the  head  of  the  lock  to  a  point  about  500 
feet  below  its  dowuHtream  end.  At  the  end  of  the  year  about  15,000  cubic 
yards  of  slag  had  been  so  placed  along  tlie  bank,  putting  the  same  In  a  compar- 
atively safe  condition  against  future  Hcour  in  the  event  of  freshets. 

When  the  Alarch  rine  had  subsided  it  was  discovered  that  several  hundred 
yards  of  gi-avel  had  been  carried  into  the  lock  and  banked  against  the  upstream 
face  of  the  lower  lock  gates.  This  condition  put  the  lock  out  of  service  and 
also  rendered  it  difficult  to  dredge  the  gi-avel,  owing  to  the  necessity  of  rMnov- 
Ing  the  gravel  above  one  gate  by  hand  in  order  to  iiermit  a  dredge  to  enter. 
After  six  day^'  dredging  oiierations  the  lock  was  emptied  of  gravel. 


£  £  10. 

IMPROVEMENT  OF  ALLEGUENY  RIVER,  PENNSYLVANIA. 

A  description  of  the  work  done  during  the  fiscal  year  ending  June 
80,  1905,  will  be  found  in  the  attached  report  of  Assistant  Engineer 
J.  W.  Arras. 

Money  statement. 

July  1.  1904,  balance  unexpended $6,822.94 

June  30,- 1905,  amount  expended  duiinj?  fiscal  year,  for  maintenance 
of  improvement 1, 819. 26 


July  1,  1905,  balance  unexi)ended 5,003.68 

July  1,  1905,  outstanding  liabilities 3.00 


July  1,  1905,  balance  available 5,000.1 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
.*K),  1907,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1905 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 


March   3,    1879 $10,000 

June  14,  1880 20.000 

March   3,    1881 25,000 

August  2,  1882 15,000 

July  5,  1884 35,000 

August  5,   1886 30,000 

August  11,  1888 25,000 

September  19,  1890 20,000 

July  13,  1892 25,000 


August  18,  1894 $12,500 

June  3,  1896 12,500 

March  3,  1899 15,000 

August  17,  1900  (allotment).  5.000 

June  13,  1902 10,000 

June  13,  1902  (allotment)—  3,000 

Total 265.000 


^  COMMERCIAL  STATISTICS. 

It  is  impracticable  to  obtain  satisfactory  information  regarding  the  complete 
movements  of  commerce  on  the  Allegheny  River,  since  the  trade  is  scattered  over 
more  than  350  miles  of  rivers  and  no  systematic  record  of  it  la  kept  The 
amount  reported  below  is  believed  to  be  less  than  the  actual  tonnage. 
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Articlea. 


9,000 

180 

12,628 

216 

.     686,444 

.'        1,(125 

I  411 

Gravel I    752,454 


Bottoms,  coal  boat  (new). 

Brick 

Goal 

Farm  products 

General  merchandise. 


Tons.o 


Articles. 


Iron  products,  machinery^  etc. 

Lath 

Lumber . 
Manure.. 


1,: 

408 

80,172 

4,800 


Tons.a 


Miscellaneous  articles 2,279 

Poles,  brace ,  2,000 

Posts,  check,  pit,  eti^ 8,905 

Sand 619,083 

Stone !  10,618 

Ties,  railroad 3,500 

Timber 100,817 

Wood,  cord 150 


Total 2,156,547 

Passengers number..'        8,513 


•2,000  pounds. 


BEPOBT  OF  MB.   J.    W.    ABBAS,    ASSISTANT   ENGINEEB. 

The  Allegheny  River  Is  navignble  for  floating  craft  not  interfered  with  by  low 
bridges,  for  a  distance  of  about  275  miles,  in  the  States  of  Pennsylvania  and  New 
York.  However,  the  open-channel  improvement  of  the  stream  has  not  usually 
been  carried  beyond  the  Pennsylvania  and  New  York  State  line,  214  miles  above 
the  mouth  of  the  river.  Now  that  pool  No.  3  of  the  slack-water  system  at  the 
mouth  of  the  stream  has  been  established,  open-channel  operations  are  generally 
confined  between  the  head  of  that  pool,  at  Natrona.  25  miles  above  the  mouth  of 
the  river,  and  the  State  line,  or  over  a  distance  of  180  miles.  This  portion  of  the 
river  has  gradually  been  brought  up  to  a  satisfactory  condition  for  the  movement 
of  small  boats,  barges,  coal-boat  bottoms,  rafts,  etc.,  so  that  at  present  a  very 
small  average  annual  exjienditure  Is  necessary  to  maintain  it  The  artificial 
Improvements  consist  of  low  dikes  and  wing  dams,  and  the  principal  work  to  be 
nccomplished  from  year  to  year  is  their  repair  and  the  removal  from  bars  and 
shoals  of  such  bowlder  and  snag  obstructions  as  are  brought  to  light  annually 
by  freshets  and  ice  gorges. 

At  the  beginning  of  the  fiscal  year  the  artificial  structures  were  all  in  service- 
able condition  and  the  channel  comparatively  free  from  serious  obstructlona 
The  following  small  repairs  were  made  to  dikes  and  dams : 

Hickory  dam. — This  structure  was  built  in  1801,  and  the  exjwsed  timbers 
show  considerable  decay.  Eighty-two  cross-ties  were  removed  and  the  spaces 
paved  with  stone ;  15  cubic  yards  of  stone  crib  filling  was  put  In  place,  and  100 
square  yards  of  stone  paving  placed. 

PitfMle  dam. — ^This  structure  was  also  built  in  18J)1.  Thirteen  cross-ties  were 
taken  out  and  the  spaces  paved  with  stone,  and  32  square  yards  of  crib  paving 
replaced. 

Red  Bank  dike. — This  dike  having  been  thoroughly  overhauled  in  the  season 
of  1902,  remained  in  good  condition.     Slight  repairs  were  made  to  the  paving. 

Cotcanshannock  dikes. — A  small  quantity  of  protection  stone  was  placed  about 
the  pierhead  of  the  upper  dike. 

Nicholsons  Island  dam. — ^Twenty-five  cubic  yards  of  large  rough  stone  and  50 
cubic  yards  of  small  stone,  which  had  been  moved  from  behind  the  middle  timber 
wall  by  ice  and  freshets,  were  replaced  and  32  cubic  yards  of  gravel  filled  Into 
the  interstices.     Also,  27  square  yards  of  crib  paving  were  restored. 

Removal  of  ohtsructions. — On  August  20  three  small  working  parties,  equipped 
for  removing  bowlders,  snags,  etc.,  commenced  oj^rations  between  Warren  and 
the  head  of  pool  No.  3.  They  completed  their  work  on  November  30,  having 
covered  165  miles  of  the  river.  The  obstructions  removed  were  009  cubic  yards 
of  bowlders,  390  ciiblc  yards  of  gravel,  and  30  snags. 
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£   £    II. 

LOCKS  AND  DAMS  IN  THE  ALLEGHENY  RIVER. 

[Printed  In  House  Document  No.  1C7,  Fifty-eighth  Congress,  third  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Decemher  15,  1904. 
Sir:  1.  The  river  and  harbor  act  of  June  18,  1902,  contained  an 
item  as  follows : 

Improving  Allegheny  River,  Pennsylvania:  Continuing  improvement  and  for 
mainteuuuce.  ten  thousand  dollars. 

The  Secretary  of  War  is  authorized  and  directed  to  prosecute  the  work  of  con- 
structing the  dam  at  or  near  the  head  of  Six  Mile  Island:  Froinded,  That  the 
expenditure  shall  not  exceed  the  present  limit  of  cost  until  further  estimates 
shall  have  been  submitted  and  said  limit  of  cost  extended  by  law. 

2.  At  the  time  of  the  passage  of  this  act  there  was  before  Congress 
a  revised  estimate  of  the  cost  of  the  three  dams  on  the  Allegheuv 
River,  which  was  printed  as  House  Document  No.  371,  Fifty-seventh 
Congress,  first  session,  but  which  was  not  adopted  in  any  subsequent 
legislation. 

3.  The  lock  and  dam  at  Herr  Island  has  been  finished,  Lock  and 
Dam  No.  3  is  complete  with  the  exception  of  some  details,  and  the 
lock  at  Sixmile  Island  (No.  2)  is  nearly  finished. 

4.  Maj.  W.  L.  Sibert,  Corps  of  Engineers,  the  district  engineer, 
submits  the  accompanying  estimate  of  the  work  required  to  complete 
the  project,  with  reasons  for  the  increase  in  cost  over  the  original  esti- 
mate and  that  printed  in  the  House  document  hereinbefore  mentioned. 

5.  Dam  No.  2  is  the  intermediate  one  of  the  series,  and  until  it  has 
been  finished  the  benefit  of  the  practical  completion  of  Dam  No.  3. 
next  above,  can  not  be  realized. 

6.  The  value  of  these  improvements  to  the  great  interests  bordering 
the  Allegheny  River  is  very  ^eat,  and  I  am  of  the  opinion  that  they 
should  be  pushed  to  completion. 

7.  The  funds  on  hand  are  practically  exhausted  and  without  addi- 
tional legislation  the  work  can  not  proceed. 

8.  Understanding  the  wording  ox  the  river  and  harbor  act  of  June 
13,  1902,  as  permitting  the  submission  of  an  estimate  for  completing 
the  improvement,  I  have  the  honor  to  transmit  for  presentation  to 
Congress  the  accompanying  estimate. 

Very  respectrully, 

A.  Mackenzie, 
Brig,  Gen,^  Chief  of  Engineers^  V.  S,  Army. 
Hon.  Wm.  H.  Ta^-t, 

Secretary  of  Waj\ 

estimate  for  completing  locks  and  dams  n08.  2  and  3,  allegheny 

river,  pennsylvania. 

Engineer  Office,  United  States  Army, 

Pittfihurg,  Pa.,  Noremher  29, 1904. 
General:  *  *  *  j  have  the  honor  to  report  that  the  estimate 
submitted  by  this  office  on  January  21, 1902,  for  completing  Locks  and 
Dams  Nos.  1  and  3  and  for  constructing  Lock  and  Dam  No.  2,  Alle- 
gheny River,  printed  in  Annual  Report  of  the  Chief  of  Engineers  for 
1902,  is  insufficient  for  the  work  contemplated. 
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2.  Locks  1  and  3  are  now  completed  sufficiently  to  place  them  in 
operation,  and  the  work  done  on  them  to  date  has  cost — at  Lock  No. 
1,  $12,535.15,  and  at  Lock  No.  3,  $11,037.53  in  excess  of  estimate,  and 
all  of  the  work  contemplated  at  both  places  is  not  completed. 

3.  The  work  yet  to  be  done  at  Lock  No.  2  is  filling  the  lock  grounds, 
building  the  houses  and  lock  gates,  and  constructing  the  dam,  the  lock 

{>roper  and  abutment  being  practically  complete.  The  estimate  for 
>uildinff  the  dam,  as  submitted  January  21,  1902,  was  based  on  unit 
prices  f()r  material  in  place  that  are  very  much  less  than  such  work 
can  be  procured  for  now.  The  unit  prices  in  said  estimate  were  based 
on  prices  for  similar  work  at  Herr  Island  Dam  under  contract  with 
Kingston  &  Pihl,  dated  May  26,  1900,  and  for  similar  work  at  Dam 
No.  3,  Allegheny  River,  under  supplemental  contract  with  Sloan. 
Mcllvain  &  Ott  Brothers,  dated  May  7,  1901.  The  unit  prices  on  the 
above  contracts  for  material  in  place  such  as  that  necessary  for  the 
great  bulk  of  the  work  to  be  done  January  21,  1902,  were  as  follows: 

Contract  dated  May  26,  1900 : 

Excavation per  cubic  yard.-     ^.^ 

HemlocK  timber per  M  feet  B.  M__  $25.00  and  20.00 

Oak  timber per  M  feet  B.  M_-     :«).  00 

Driftbolts per  pound—        .OIH 

Screw    bolts do .05 

Stone  fining per  cubic  yard__  $2.  00  and  2.  85 


8.10 
5.67 
0.00 

27.50 

40.00 

.03 

1.20 

2.25 

.30 


Stone,  large l)er  cubic  yard- 
Concrete do 

Piles each__ 

Supplemental  contract  dated  May  7,  1901  : 

Hemlock  timber l)or  M  feet  B.  M__ 

Oak   timber do 

Driftbolts \)er  pound- 
Stone  filling l)er  cubic  yard- 
Stone,   large do 

Gravel  filling 

4.  The  prices  for  concrete  in  four  contracts  let  on  the  Allegheny 
River  prior  to  January,  1902,  were  as  follows : 

Per  cable  yard. 

Sloan,  Mcllvain  &  Ott  Bros.,  June  29,  1897.  I^ck  No.  3 $5.57 

Sloan,  Mcllvain  &  Ott  Bi-os.,  June  29,  1897,  Lock  No.  2 4.99 

W.  W.  liegeman,  September  7,  1898,  Herr  Island  Dam .'>.  00 

llingston  &  Pibl,  May  26,  1900,  Herr  Island  Dam 5.  67 

5.  Since  January,  1902,  large  contracts  have  been  entered  into  in 
this  district  in  the  near  vicinity  of  Pittsburg  at  the  following  prices : 


Material  or  work. 

Designation. 

Dam     No.    5,     Ohio 
River— Robert    A. 
Cnmmings,     Aug. 

16,  1902. 

to.  75 
85.00 
60.00 

"  ■3.06" 

11^  IP- 

it,  MS 

all 

1 

Excavation 

Cubic  yards 

Mfeet3.M 

do            

|0.50 

85.  a) 

70.00 

.04 

$1.10 

46.50 

62.00 

.05 

3.10 

i 
f0.90      $0.60 
60.00      43.00 
65.00      54.00 

$0.80 

60.00 

85.00 

.05 

3.00 

66.00 

Hemlock  lumber 

Oak  In mber 

Driftbolts,  etc 

Pounds 

.04 
3.00 
8.80 

.04 
2.60 

.044 

Stone  filling 

Cubic  yards  .  ... 

2.92 

Stone,  large 

Gravel  fllflng 

Sheet  piles 

do 

do 

MfeetB.M 

Cubic  yards 

Number 

8.50 

.50 

50.00 

7.50 

8.50 

1.10 

62.00 

7.10 

.75 
70.00 
7.70 

.40 
70.00 

"  "66.00 

.00 

90.00 

6.00 

.67 
66.17 

Concrete 

Piles 

7.25 

6.50 
6.00 

6.84 
6.00 
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6.  Applying  the  foregoing  average  prices  to  the  estimated  quanti- 
ties in  estimate  of  January  21,  1902,  the  cost  of  the  dam  at  Lock  No. 
2,  Allegheny  River,  will  be  $281,22().(>3.  This  dam  is  about  1^50  feet 
Jong,  and  the  dredging  for  its  foundation  will  be  difficult  on  account 
of  the  shallowness  of  the  sit^.  The  dam,  as  at  present  planned,  is  to 
be  a  timber  dam.  Should  the  cost,  however,  be  as  much  as  that  stated 
above,  a  concrete  dam  would  be  materially  cheaper.  It  is  estimated 
that  a  concrete  dam,  or  rather  a  dam  with  a  pile  and  timber  sub- 
structure and  a  concrete  top,  at  this  place  w^ould  cost-  $203,591.50. 
(For  detailed  estimate  see  items  under  "  Dam  " — ^"  Lock  and  Dam  at 
Six-Mile  Island  (No.  2)  "—in  table  following.)  The  United  States  is 
now  building  a  dam  of  tliis  type  at  Lock  No.  2,  Monongahela  River, 
and  it  is  considered  preferable  to  an  all-timber  dam,  principally  on 
account  of  less  needed  repairs  and,  considering  present  prices,  on 
account  of  the  cost.  The  sudden  jump  in  prices  for  timber  in  place, 
and  stone,  and  dredging  in  this  district  of  nearly  100  per  cent  has 
rendered  it  impossible  to  build  within  the  estimate  some  of  the  worts 
undertaken  a  good  many  years  ago,  and  this  material  increase  was 
unfortunately  not  foreseen  in  the  estimate  submitted  January  21, 
1902,  for  completing  Locks  and  Dams  Nos.  1  and  3  and  for  construct- 
ing Lock  and  Dam  No.  2,  Allegheny  River. 

7.  I  have,  therefore,  to  submit  the  following  as  a  new  estimate  for 
completing  Locks  and  Dams  Nos.  2  and  3,  Allegheny  River : 

Lock  and  dam  at  Sixmile  Island  (No.  2). 
liock: 

Fin  back  of  lock,  30,000  cubic  yards,  at  30  cents $9, 000. 00 

FUI  for  lock  houses,  8,100  cubic  yards,  at  30  cents 2, 430. 00 

Paving  back  of  lock,  2,000  square  yards,  at  |2 4, 000. 00 

Two  lock  houses 9,000.00 

Lock  gates  and  gate-operating  devices 13, 000. 00 

$37,430.00 

Dam: 

Excavation,  28,000  cubic  yards,  at  50  cents 14,000.00 

Hemlock  timber,  370,000  feet  B.  M.,  at  $45 16,650.00 

Oak  timber,  445,000  feet  B.  M.,  at  $55 24, 475.  00 

Sheet  piling,  180,000  feet  B.  M.,  at  $80 14,400.00 

Driftbolts,  80,000  i)ounds,  at  5  cents 4, 000. 00 

Piles,  1,872,  at  $7  each 13, 104.00 

Riprap  stone  filling,  13,725  cubic  yards,  at  $2.50 34,  312.  50 

Large  stone,  2,260  cubic  yards,  at  $3.50 7, 910. 00 

Gravel  back  fill,  7,000  cubic  yards,  at  50  cents 3, 500. 00 

.    Concrete,  8,905  cubic  yards,  at  $8 71,240.00 

203, 591. 50 

Lock  and  dam  at  Spring  dale  {No,  3). 

One  lock  house 3,500.00 

Fill  for  lock  houses,  4,000  cubic  yards,  at  25  cents 1, 000. 00 

Paving  back  of  lock,  2,000  square  yards,  at  $1.50 3, 000. 00 

7,500.00 

248,521.50 
Engineering  and  superintendence 8,000.00 

Total 256,521.50 

This  estimate  does  not  include  channel  dredging,  the  greater  portion 
of  which,  it  is  hoped,  will  be  done  by  the  sand  b^ats  operating  under 
permits. 
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8.  The  balance  available  October  31,  1904,  was  $3,351.90. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  SraERT, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  a.  Mackenzie, 

Chief  of  En^ineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Detroit^  Mich,^  December  5,  190^. 

1.  Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

2.  I  concur  with  Major  Sibert,  that  it  is  advisable  to  build  the  dam 
for  Lock  No.  2,  Allegheny  River,  of  the  same  type  as  that  now  being 
built  for  No.  2,  Monongahela  River,  rather  than  adhere  to  the  all- 
timber  type  originally  contemplated,  and  I  recommend  approval  of 
the  new  estimates  submitted  within  for  completing  Locks  and  Dams 
Nos.  2  and  3,  Allegheny  River. 

G.  J.  Lydecker, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Central  Division, 


£  E  12. 


ESTABLISHMENT  OF  HARBOR  LINES  OX  MONONGAHELA  RIVER 
FROM  McKEESPORT  TO  WILSON,  PITTSBURG  HARBOR,  PENNSYL- 
VANIA. 

Pittsburgh  Steel  Foundry, 

Pittsburg^  Pa.,  December  5, 190S. 
Sir  :  As  property  holders  on  the  Monongahela  River  at  Glassport, 
we  are  desirous  oi  having  the  harbor  lines  established,  and  we  re- 
spectfully petition  that  steps  be  taken  to  that  end. 
Yours,  respectfully, 

Pittsburgh  Steel  .  Foundry, 
Stewart  Johnson,  President. 
Hon.  Elihu  Root, 

Secretary  of  War. 

[Second  Indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

December  10, 1902. 
Respectfully  referred  to  Capt.  W.  L.  Sibert,  Corps  of  Engineers, 
for  report,  attention  being  invited  to  previous  correspondence  on  this 
subject  herewith. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie : 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 
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[Third  IndorBement.] 

U.  S.  Engineer  Office, 
Pittsburg.  Pa.,  Decemher  24,  1902, 

Re.s])ect fully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

That  part  of  the  Monongahela  River  on  which  an  establishment  of 
harbor  hues  is  requested  herein  extends  from  Wilson  to  Otto,  2J  miles, 
the  lower  end  being  about  18  miles  above  the  mouth. 

A  harbor  line  along  the  right  bank  was  laid  down  on  the  maps 
furnished  with  this  application,  and  was  recommended  for  establish- 
ment by  Maj.  Chas.  F.  Powell,  Corps  of  {Engineers,  in  report  dated 
February  2,  1001,  but  after  a  public  hearing  and  further  considera- 
tion, which  developed  dissatisfaction  on  the  part  of  some  of  the 
riparian  owners  with  the  line  proposed  by  Major  Powell,  it  was  de- 
cid(»d  not  advisable  to  establish  a  harbor  line  there  at  that  time. 

The  upper  end  of  this  reach  joins  the  section.  Wilson  to  Elizabeth, 
2.9  miles  long,  where  harbor  lines  were  recently  laid  down  and  recom- 
mended for  establishment  in  my  report  dated  November  7,  1902. 
*  *  *  The  lower  end  is  only  1.9  miles  above  the  end  of  the  present 
established  Pittsburg  Harbor  lines  at  McKeesix)rt,  making  a  gap  of 
4.1  miles  between  the  upper  end  of  i)resent  established  lines  and  the 
lower  end  of  reach  where  lines  have  been  laid  down  and  recomended 
for  establishment. 

It  is,  in  the  opinion  of  this  office,  essential  that  harbor  lines  be 
established,  not  only  in  the  reach  specified  in  this  application,  but  in 
the  reach  connecting  the  proposed  reach  with  the  ui:)[>er  end  of  the 
established  harbor  hues  at  McKeesport.  It  is  essential  that  manufac- 
turing establishments  along  the  banks  of  the  reach  in  question  know 
lines  beyond  which  no  piers,  wharves,  etc.,  can  be  constructed.  It  is 
essential  to  the  Government  that  such  lines  be  established  and  marked, 
thus  enabling  the  United  States  agents  to  better  detect  and  prevent 
violation  of  the  laws  against  encroachment  on  the  navigable  capacity 
of  the  river.  It  is  impracticable  to  patrol  the  banks  of  the  Monon- 
gahela  River  for  30  or  40  miles  and  detect  all  encroachments  upon  the 
navigable  capacity  of  the  stream  unless  the  stream  be  definitely 
marked. 

The  maps"  accompanying  the  present  application,  covering  2i 
miles,  Wilson  to  Otto,  and  others  obtainable  from  existing  (Jovern- 
ment  and  private  surveys  covering  the  1.9  miles  from  Otto  to  Mc- 
Keesport are  sufficientlv  accurate  for  establishing  harbor  lines,  and 
the  small  additional  expense  for  maintenance  can  be  paid  from  allot- 
ment for  operating  and  care  of  Monongahela  River. 

It  is  respectfully  recommended  that  this  office  be  authorized  io 
undertake,  in  the  usual  way,  the  establishment  of  harl)or  lines  on  hoi\\ 
sides  of  the  Monongahela  River  from  McKeesport  to  Wilson,  4.1 
miles.     This  reach  includes  the  reach  referred  to  in  application. 

Wm.  L.  Sibert, 
C attain.  Corps  of  Engineers, 

«  Not  i)rinted. 
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[Fourth  Indorsement.] 

Office  of  the  Chief  of  Engineers,  U.  S.  Army, 

•    January  7,  1903, 
Respectfully  returned  to  Captain  Sibert. 

The  recommendation  contained  in  paragraph  G  of  the  preceding 
indorsement  is  approved. 

After  the  matter  has  been  carefully  investigated  and  tentative 
lines  have  been  drawn  upon  a  convenient  map  the  whole  subject 
will  be  considered  at  a  public  hearing,  previously  iidvertised,  at  which 
all  interested  parties  will  be  ^iven  full  opportunity  to  examine  the 
proposed  lines  and  express  their  views  thereupon. 

With  his  final  report  on  the  proposed  lines  Captain  Sibert  will 
submit  a  tracing  showing  the  lines,  with  proper  description,  which,  in 
his  opinion,  will  best  subserve  the  various  interests  involved. 

In  this  connection  attention  is  invited  to  the  fact  that  the  matter 
of  the  establishment  of  harbor  lines,  especially  in  growing  industrial 
centers,  is  one  which  should  be  treated  with  great  care.    The  lines 
to  be  approved  should  be  so  marked  and  described  that  their  location 
at  any  point  may  be  determined  with  precision  and  without  unusual 
difficulty,  and  the  monuments  to  w^hich  they  are  referred  should  be 
such  as  are  not  likely  to  be  disturbed  by  ordinary  changes.     Further- 
more, the  lines  should  be  so  fixed  with  regard  to  present  and  future 
land  and  water  interests  that  the  necessity  for  future  modifications 
may  be  obviated  so  far  as  possible,  and  thus  reduce  to  a  minimum  the 
likelihood  of  embarrassing  controversies  arising,  in  which  the  rights 
of  property  and  the  efficiency  of  the  work  of  the  Department  may  be 
brought  in  question. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie : 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers, 

(Fifth  indorsement] 

U.  S.  Enoineer  Office, 
PUtshurg.  Pa.,  Apr^l  2,  190^, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  portion  of  the  Monongahela  River  under  consideration,  viz, 
McKeesport  to  Wilson,  4.1  miles,  was  accurately  mapped  on  four 
sheets,  using  the  data  referred  to  in  paragraph  5  of  third  indorse- 
ment and  some  additional  locations,  all  based  on  a  triangulation 
system  surveyed  under  my  direction  in  1902. 

Tentative  harlwr  lines  were  laid  down  on  these  sheets,  following 
principles  adopted  when  locating  the  harbor  lines  in  the  adjoining 
reach,  from  Wilson  to  Elizabeth,  established  February  3,  1908 ;  that 
is,  the  shore  line  at  pool  full  was  first  averaged  by  a  regular  line 
drawn  on  the  map.  The  harbor  lines  were  placed  generally  42  feet 
landward  of  this  averaged  low-water  line,  and  the  elevation  of  such 
lines  was  made  to  correspond  approximately  with  that  of  the  Pitts- 
burg harbor  lines  established  in  1895,  viz,  14  feet  above  pool-full 
surface,  at  the  top  of  a  slope  of  1  on  3  toward  the  river.    This  brings 


Digitized  by  VjOOQIC 


1868      BEPORt   OF   THE   CHIEF   OF    EKGlNEEBd,  V.  8.  ABMT. 

the  foot,  at  pool  full  of  the  new  bank  slope  generally  to  the  average 
of  the  present  pool-full  shore  line,  which  arrangement  is  eonsidereid 
best,  as  it  preserves  low-water  widths,  does  not  unduly  contract  the 
high-water  widths,  and  the  new  bank  comes  within  reasonable  dis- 
tance of  the  water  for  landing  and  other  purposes.  Exceptions  to 
this  general  rule  were  made  at  a  few  places  where  deemed  advisable^ 
in  cases  of  a  wide,  low  beach,  or  of  a  very  narrow  beach  at  foot  of 
steep  bank,  or  to  give  a  better  shape  to  the  new  bank  line. 

On  February  16, 1904,  notices  of  a  public  hearing  to  be  held  March 
15,  1904,  for  consideration  of  the  proposed  harbor  lines  were  sent 
to  all  parties  interested,  as  shown  on  copy  herewith  and  list  attached 
(Exhibit  A).«  Formal  advertisement  of  the  hearing  was  also  made 
in  the  four  Pittsburg  newspapers,  and  the  matter  was  mentioned  as 
local  news  in  these  and  other  papers.  The  circular  notice  of  the  hear- 
ing was  posted  in  post-offices  of  the  locality. 

At  a  public  hearing,  record  of  which  is  forwarded  herewith  (Ex- 
hibit E),<»  the  few  objections  made  were  all  withdrawn  after  a  better 
understanding  of  the  conditions  by  property  owners  and  after 
slightly  changing  the  proposed  locations  in  two  instances.  It  Ls 
believed  the  Tines  as  now  proposed  are  acceptable  to  all  persons 
interested. 

The  establishment  of  harbor  lines  in  this  reach  of  the  river  being 
essential  to  the  preservation  and  protection  of  the  harbor,  and  the 
proposed  locations  being  such  as,  in  the  opinion  of  this  office,  will 
best  accomplish  the  above  object,  it  is  respectfully  recommended  that 
the  harbor  lines  as  shown  and  described  on  the  accompanying  five 
sheets  (Nos.  29  to  32,  and  title  sheet ),«  Monongahela  River,  McKees- 
port  to  Wilson,  Pa.,  be  approved  by  the  Secretary  of  War. 

Wm.  L.  Sibert, 
Captain^  Corps  of  Engineers. 

[Eighth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  July  5, 1904^ 

Respectfully  returned  to  the  Secretary  of  War. 

Request  is  made  for  the  establishment  of  harbor  lines  on  the  Monon- 
gahela River  at  Glassport,  Pa. 

A  similar  request  was  submitted  to  the  Department  in  February, 
1901.  Although  the  establishment  of  such  lines  was  deemed  desir- 
able, nevertheless,  in  view  of  the  difficulty  of  determining  upon  lines 
that  would  be  acceptable  to  all  interests"  involved,  the  Secretary  of 
War,  upon  the  recommendation  of  this  office,  decided  that  it  was  not 
advisable  at  that  time  to  establish  harbor  lines  at  the  locality  in 
question. 

In  consequence  of  the  present  application,  the  matter  has  been 
taken  up  anew  and  given  most  careful  consideration.  Tentative 
lines  covering  the  stretch  of  river  from  McKeesport  to  Wilson,  to 
connect  with  narbor  lines  both  above  and  below,  were  laid  down  for 
discussion  at  a  duly  advertised  public  hearing,  and  \hese  lines,  after 
a  few  slight  changes,  are  reported  to  be  acceptable  to  all  persons 
interested. 

o  Not  printed. 
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In  the  opinion  of  the  local  engineer  officer,  Major  Sibert,  the 
establishment  of  harbor  lines  is  essential  to  the  preservation  and  pro- 
tection of  this  reach  of  river,  which  forms  a  part  of  Pittsburg 
Harbor,  and  the  lines  as  finally  determined  by  him  are  those  which 
will  best  accomplish  that  object. 

Concurring  in  the  views  of  the  district  officer,  I  recommend  that 
the  harbor  lines  for  both  banks  of  the  Monongahela  River  from 
McKeesport  to  Wilson,  Pa.,  as  delineated  and  described  on  the  accom- 
panying tracings,**  be  approved  by  the  Secretary  of  War,  and  also 
that  the  Secretary  place  his  approval  upon  the  title  and  index  sheet, 
which  has  been  prepared  for  his  signature. 

A.  Mackenzie, 
Brig.  Gen,^  Chief  of  Engineers^  U,  S.  Army. 

[Ninth  indorsement.} 

War  Department,  July  7, 1904' 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Robert  Shaw  Oliver, 

Acting  Secretary  of  War. 


E  E  13. 


MODIFICATION    OF    HARBOR    LINES    IN    MONONGAHELA    RIVER    AT 
LOCK  NO.  2,  PITTSBURG  HARBOR,  PENNSYLVANIA. 

Engineer  Office,  United  States  Army, 

Pittsburg^  Pa.^  November  30 ^  1904. 
General  :  I  have  the  honor  to  forward  herewith  tracing  showing  a 
modification  of  harbor  line  at  Lock  No.  2,  Monongahela  Kiver,  which 
is  proposed  in  the  public  interest. 

When  the  new  Lock  and  Dam  No.  2,  now  being  constructed  about 
one-half  mile  below  the  present  Lock  No.  2,  i^  completed  and  the  old 
lock  is  removed,  a  gap  about  770  feet  long,  now  fronted  by  the  present 
lock  property,  will  be  left  uncovered  by  a  harbor  line.  The  removal 
of  the  lock  also  cancels  the  necessity  for  the  vertical  bank  as  now  pro- 
vided along  the  harbor  lines  approaching  the  lock. 

The  recent  reconstruction  ox  the  railroad  bridge  next  below  the 
lock,  increasing  the  length  of  the  channel  span  from  260  feet  to  409 
feet,  permits  a  slight  advance  of  the  bank  on  river  side  of  the  right 
channel  pier,  thus  preventing  danger  of  boats  striking  the  pier  at 
any  stage  of  river. 

The  modification,  as  shown  by  heavy  broken  black  line  on  tracing  * 
herewith,  forms  a  reasonable  connection  between  parts  of  the  harbor 
line  now  separated  and  is  recommended  for  approval,  with  the  reser- 
vation that  this  modification  shall  become  effective  when  the  con- 
struction of  new  Lock  and  Dam  No.  2  renders  the  site  of  the  present 
lock  useless  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
Major^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  V.  S.  A.^ 

Washington^  D.  C. 

o  Not  printed. 
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[Ist  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  February  P,  1905, 
Respectfully  submitted  to  the  Secretary  of  War  with  recomnienda- 
tion  that,  for  the  reasons  given  within,  the  modified  harbor  line  pro- 
posed by  Major  Sibert  for  the  right  bank  of  the  Monongahela  River 
at  Lock  No.  2,  at  Port  Perry,  Pa.,  be  approved,  with  the  reservation 
that  this  modification  shall  become  effective  when  the  construction  of 
new  Lock  and  Dam  No.  2  shall  render  the  site  of  the  present  lock 
useless  to  the  United  States. 

The  map"  showing  the  modification  has  been  prepared  for  the 
signature  of  the  Secretary  of  War. 

This  modification  of  harbor  line  at  this  point  is  also  an  essential 
feature  of  the  agreement  entered  into  under  date  of  June  30,  1904, 
between  the  Acting  Secretary  of  War  and  Messrs.  John  F.  Miller  and 
John  R.  McGinley,  by  which  certain  property  rights  were  released 
and  quitclaimed  to  Messrs.  Miller  and  McGinley  in  consideration  of 
a  release  and  waiver  of  the  obligation  now  resting  upon  the  United 
States  to  furnish  surplus  water  created  by  the  present  Dam  No.  2. 

A.  Mackenzie, 
Brig,  Gen.^  Chief  of  Engineers^  U.  S.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Assistant  Secretary  of  War  February 
10,  1905,  the  approval  being  noted  on  the  map. 

*  ~  ^ 

o  Not  printed. 
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CONSTRUCTION  OF  LOCKS  AND  MOVABLE  DAMS  IN  OHIO  RIVER 
BETWEEN  THE  PENNSYLVANIA  STATE  LINE  AND  CINCINNATI, 
OHIO,  AND  IMPROVEMENT  OF  KANAWHA  AND  LITTLE  KANAWHA 
RIVERS,  WEST  VIRGINIA. 


REPORT  OF  MAJ,  OBO.  A,  ZTNX,  CORPfi  OF  EN0f\EER8,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  EyDTXG  JUNE  30,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKI^, 


IMPROVEMENTS. 


1.  Movable  dams  in  Ohio  River. 

2.  Little   Kanawha   River,    West    Vir- 

ginia. 

3.  Operating  and  care  of  lock  and  dam 

on   Little  Kanawha   River,  W^est 
Virginia. 


4.  Kanawha  River,  West  Virginia. 

5.  Operating   and   care   of   locks   and 

dams   on   Kanawha    River,    West 
Virginia. 


United  States  Engineer  Office, 

Wheeling,  W.  Va.,  July  19, 1905. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  report 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30,  1905, 
The  following  assistant  employees  were  in  local  charge  of  the 
works  : 

William  M.  Hall,  assistant  engineer,  Dams  Nos.  18  and  19,  Ohio 
River  and  Little  Kanawha  River;  Thomas  E.  Jeffries,  assistant  engi- 
neer, Kanawha  River;  William  A.  Christian,  assistant  engineer, 
Dam  No.  8,  Ohio  River;  Frank  D.  Holbrook,  junior  engineer,  Dam 
No.  11,  Ohio  River,  and  jGreorge  S.  Patrick,  inspector.  Dam  No.  13, 
Ohio  River. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A, 

1871 
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F  F  I. 

MOVABLE    DAMS    IN    OHIO    RIVER    BETWEEN    THE    PENNSYLVANIA 
STATE  LINE  AND  CINCINNATI. 

OPERATIONS   DURING   THE   FISCAL   YEAR   ENDING   JUNE   30,   1905. 

Dam  No.  5,  ahout  Jfi  miles  helow  Pittsburg^  Pa, — On  July  25  con- 
struction work  was  commenced  by  The  T.  A.  Gillespie  Company,  of 
Pittsburg,  Pa.,  on  the  lock  and  guide  walls.  Excavation  was  made 
and  sheet  and  round  piles  driven  for  foundation  for  upper  guide 
wall  (a  distance  of  GOO  feet).  A  layer  of  concrete  2  feet  thick  was 
placed  on  the  piles  and  the  wall  completed  for  240  linear  feet.  Part 
of  the  riprap  protection  was  also  placed  along  this  wall.  Excavation 
was  partially  made  for  the  foundations  for  lock  walls  and  gjate 
recesses  and  for  the  lock-chamber  floor.  Some  sheet  and  round  piles 
were  driven  for  the  upper  gate-track  and  river-wall  foundations, 
and  the  placing  of  concrete  for  the  gates-track  foundation  begun. 
During  the  winter  months  the  contractor  built  a  pile  cofferdam 
inclosing  the  entire  area  at  the  proposed  lock. 

The  following  are  the  quantities  of  material  placed  and  excavated : 

Sheet  piles Hnear  feet—  18,886.5 

Round    piles do 21,4(J7.0 

Concrete cubic  yards—  2,531.19 

Stone   fining do 550, 0 

Iron  and  steel i pounds—  5,057.5 

Timber feet  B.  M_-  4,684.0 

Cast-iron  pipe linear  feet—  19.5 

Excavation cubic  yards..  87,830.0 

The  temporary  building  to  be  used  as  an  office  was  completed  and 
the  government  land  at  this  site  marked  with  concrete  monuments. 

Dam  No,  11^  about  77  miles  below  Pittsburg^  Pa, — ^The  contract 
entered  into  June  30,  1904,  with  the  JEtna  Construction  Company, 
of  ^Mieeling,  W.  Va.,  having  received  the  approval  of  the  Depart- 
ment, the  construction  of  the  lock  and  guide  walls  was  commenced  on 
July  17.  Work  was  confined  to  the  land  wall,  lower  gate  recess,  and 
upper  guide  wall.  Considerable  filling  taken  from  the  excavations 
made  fcr  land- wall,  gate-recess,  and  upper  guide-wall  foundations 
was  placed  in  the  lock  yard.  The  lower  gate  recess  and  foundation 
for  land  wall  are  well  under  way.  During  the  year  the  following 
work  was  accomplished : 

Grubbing  and  clearing acre—  1.00 

Timber feet  B.  M_-     1,934.00 

Sheet  piles linear  feet-_  19.340.92 

Round    piles do 9,652.90 

Filling cubic  yards..  17,935  00 

Excavation   do 32,339.00 

Concrete    ^ do 3,412.  &1 

Iron  and  steel pounds—    3,595.75 

Cast-iron  pipe linear  feet—  47.00 

The  final  piece  of  land  required  at  this  site  was  purchased  and  all 
government  land  marked  with  concrete  monuments. 

Dam  No,  iJ,  about  96  miles  below  Pittsburg^  Pa, — Work  on  the 
lock  (walls)  being  well  advanced,  plans  for  the  dam,  except  super- 
structure of  bear  traps,  were  prepared  and  forwarded  to  the  Depart- 
ment for  approval.    Plans  for  a  power  house  and  for  lock  houses 
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were  also  prepared.  A  contract  was  entered  into  with  the  Atlas 
Portland  Cement  Company,  of  New  York,  for  furnishing  the  Port- 
land cement  required  to  complete  the  lock.  During  the  year  9,200 
barrels  of  Portland  and  7,200  barrels  of  natural  cement  were  re- 
ceived. The  purchase  of  the  additional  land  necessary  at  this  site 
was  practically  concluded  at  the  close  of  the  year. 

The  progress  made  by  The  Sheridan-Kirk  Contract  Company,  con- 
tractors for  building  the  masonry  of  lock,  was  very  unsatisfactory, 
and  it  was  necessary  to  grant  the  compam^  an  extension  of  time  in 
which  to  complete  the  work.  No  eflFort  was  made  to  take  advantage 
of  the  favorable  conditions  which  prevailed  during  the  fall  months, 
the  force  employed  being  entirely  inadequate.  A  statement  of  the 
w^ork  accomplished  during  the  year  follows : 

Deposit  excavation cubic  yards—    2,394.00 

Excavation   do 28,214. 17 

Filling    do 10. 433.  8») 

Concrete do 14, 075. 4« 

Timber feet  B.  M__  22,691.97 

Sheet  piles linear  feet—  13,577. 10 

Round  piles number__  65. 00 

Iron  and  steel pounds__  91,491.26 

Iron  pipe linear  feet—  76.00 

Six  hundred  and  forty  linear  feet  of  the  land  wall,  the  upper  gate 
recess  and  track,  and  75  per  cent  of  the  lower  gate  recess,  and  the 
driving  of  sheet  piles  for  the  foundation  for  the  track  were  com- 
pleted. 

Dam  No.  18,  about  179  miles  below  Pittsburg,  Pa. — Plans  for  the 
dam,  except  superstructure  of  bear  traps,  with  and  without  service 
bridge,  were  prepared  and  proposals  solicited.  The  cost  of  a  dam 
with  a  service  bridge,  as  shown  by  the  proposals  received,  was  so 
much  greater  than  a  dam  without  a  service  bridge  that  it  was  doubt- 
ful if  tne  advantages  of  the  service  bridge  would  justify  the  cost,  and 
the  plans  for  a  dam  without  service  bridge  were  adopted.  Plans  for 
lock  gates  and  machinery  and  for  the  bear  traps  (superstructure) 
are  in  preparation.  The  Atlas  Portland  Cement  Company  furnished 
12,918  barrels  of  Portland  cement  for  use  in  the  construction  of  the 
lock. 

With  the  exception  of  filling,  grading,  and  paving  the  lock  yard, 
The  Evansville  Contract  Company  (trustees)  completed  its  contract 
for  building  lock  and  guide  walls.  As  the  contract  was  not  completed 
within  the  time  limit,  an  extension  was  granted.  The  following  work 
was  accomplished  during  the  year : 

Filling cubic  yards—  46,  716.  0 

Puddling   do 1, 055. 0 

Stone  filling do 2, 3:^8. 0 

Excavation   do 4,828.0 

nock  excavation do 7,688.9 

Concrete do 12,836.0 

Oak  timber --feet  B.  M-_  10,380.0 

Paving cubic    yards..     1. 720. 0 

Bolt  holes linear  feet—        256.0 

Iron  and  steel pounds..  f>4, 121.0 

Vitrified  pipe linear  feet..        563.0 

Iron  pipe do 4, 582. 0 

A  contract  was  entered  into  May  18,  1905,  with  the  Baker  Contract 
Company  (Incorporated),  of  Pittsburg,  Pa.,  for  the  construction  of 
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the  dam,  the  Government  to  furnish  the  cement  and  material  neces- 
sary for  constructing  the  superstructure  of  the  two  bear  traps.  Work 
linger  this  contract  was  commenced  June  1,  but  high  water  inter- 
fered with  its  progress.  Five  thousand  four  hundred  and  eighty 
cubic  yards  of  material  was  removed  for  the  pass  and  abutment 
foundations. 

Proposals  were  received  for  cement  required  for  the  construction 
of  the  dam,  but  award  was  not  made. 

Dam  No,  19^  about  191  miUs  below  Pittsburg^  Pa. — ^The  final  piece 
of  land  required  for  this  site  was  purchased,  and  all  of  the  govern- 
ment land  marked  with  concrete  monuments.  In  accordance  with 
the  provision  contained  in  the  river  and  harbor  act  of  March  3,  1905. 
operations  have  been  suspended. 

Dam  No.  26, — While  the  river  and  harbor  act  of  March  3,  1905, 
makes  an  appropriation  for  the  purchase  of  site  for  Lock  and  Dam 
No.  26,  it  is  provisional  on  the  outcome  of  an  examination  and  report 
called  for  by  the  same  act.     No  work  was  done. 

Attention  is  invited  to  the  recommendations  contained  in  the  An- 
nual Reports  of  the  Chief  of  Engineers  for  1903  and  1901,  pages  17U 
and  2568,  respectively,  in  regard  to  the  manner  in  which  work  on  the 
Ohio  River  should  be  conducted  to  obtain  the  best  results. 

From  the  latter  part  of  July  until  the  first  of  December  of  190i 
the  weather  conditions  and  stage  of  water  were  most  favorable  for 
construction  work  on  the  Ohio  Kiver.  While  fair  progress  was  made 
by  the  contractors  having  locks  under  construction  in  this  district, 
it  is  not  believed  that  the  work  was  hurried  along  as  it  should  have 
been.  Whether  the  construction  of  locks  and  dams  on  this  river  can 
be  done  more  economically  and  in  less  time  by  hired  labor,  experience 
alone  can  decide ;  but  it  is  confidently  believed  that  more  satisfactory 
structures  will  be  obtained  if  thus  built.  The  character  of  the  mate- 
rial forming  the  river  bed  being  very  difiicult  to  determine  definitely, 
it  is  almost  impossible  to  prepare  plans  for  the  foundations  which  do 
not  require  changes  to  meet  unlooked-for  conditions.  Such  changes 
can  be  easily  met  when  the  work  is  being  carried  on  by  hired  labor, 
but  when  under  contract  it  is  likely  to  involve  delay,  undue  extra  cost, 
and  disagreement. 

Money  statements, 

DAM   NO.  8. 

July  1,  1904,  balance  unexpended $270,443.84 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_    80, 000. 00 

350,443.84 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of  Im- 
provement       09,  ^7. 75 

July  1,  1905,  balance  unexpended 280,496.00 

July  1,  1905,  outstanding  liabUities 563.85 

July  1,  1905,  balance  available a279,932.24 

July  1.  1905,  amount  covered  by  uncompleted  contracts 192,610.58 

Amount  (estimated)  required  for  completion  of  existing  project 470,000.00 


o  180,000  to  be  applied  to  existing  contract 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1005 $200,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

DAM    NO.   11. 

July  1,  1904,  balance  unexpended $269,178.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    80, 000. 00 


349, 178.  41 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement       56, 975. 04 


July  1,  1905,  balance  unexpended 292,202.77 

July  1,  1905,  outstanding  liabilities 28;J.  39 


July  1,  1905,  balance  available «291,919.38 


July  1,  1905,  amount  covered  by  uncompleted  contracts 201, 947.  29 


Amount  (estimated)  required  for  completion  of  existing  project 470,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
pended July  1,  1905 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM  NO.  13. 

July  1,  1904,  balance  unexpended $390,844.48 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905.  _    50,000.00 


440,844.48 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    109,054.  73 


July  1,  1905,  balance  unexpended 331,789.75 

July  1,  1906,  outstanding  liabilities 5,729.98 


July  1,  1905,  balance  available 326,059.77 


July  1,  1905,  amount  covered  by  uncompleted  contracts 146,474.00 


Amount  (estimated)  required  for  completion  of  existing  project 223, 4(X).  00 


Amount  that  can  be  profitably  exi^ended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 223,400.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM  NO.  18. 

July  1,  1904,  balance  unexpended $390,001.85 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905—    50, 000. 00 


440, 001. 85 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    125,  293.  55 


July  1,  1905,  balance  unexpended 314,708.30 

July  1,  1905,  outstanding  liabilities 1,066.59 


July  1,  1905,  balance  available 313,641.71 


«  $80,000  to  be  applied  to  existing  contract. 
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July  1,  1905,  amount  covered  by  uncompleted  contracts $254,835.52 


Amount  (estimated)  required  for  completion  of  existing  project 270,000.00 


Amount  that  can  be  profitably  exfiended  in  fiscal  year  ending  June  30, 
1007,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1005 270,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM  NO.  19. 

July  1,  1904,  balance  unexi)ended $8,554.02 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100, 000.  tt' 


106^554. 02 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement     665. 66 


July  1,  1905,  balance  unexi)ended 107,968.36 


Amount  (estimated)  required  for  completion  of  existing  project 825,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
I)ended  July  1,  1905 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM  NO.  26. 

Amount  appropriated  l)y  river  and  harbor  act  approved  March  3, 1905.  $35, 000.  00 
July  1,  1905,  balance  unexi)ended 35,000.00 


APPBOPBIATIONS. 

March  3,  1899 : 

Construction  of  Dam  No.  13 $50,000 

Construction  of  Dam  No.  18 50,000 

June  (5,  1900,  contiuuhig  construction  of  Dams  Nos.  13  and  18 470,000 

March  3,  1901,  continuing  construction  of  Dams  Nos.  13  and  18 40, 000 

June  13,  1902 : 

Construction  of  Lock  and  Dam  No.  8 50,000 

Construction  of  Lock  and  Dam  No.  11 50,000 

Construction  of  IxK^k  and  Dam  No.  JO 25,000 

June  28,  1902,  continuing  construction  of  Dams  Nos.  13  and  18 46, 600 

March  3,  1903 : 

Continuing  construction  of  lock  at  Dam  No.  8 2(X).  000 

Continuing  construction  of  lock  at  Dam  No.  11 _ 200,  (KK) 

Continuing  construction  of  Dams  Nos.  13  and  18 450,000 

April  28,  1904 : 

Continuing  construction  of  Dam  No.  8 50,000 

Continuing  construction  of  Dam  No.  11 50,000 

March  3,  1905 : 

Completion  of  locks  at  Dams  Nos.  8  and  11 160, 000 

Continuing  construction  of  Dams  Nos.  13  and  18 100,000 

Construction  of  Ijoek  and  Dam  No.  19 100,000 

Purchase  of  site  for -Lock  and  Dam  No.  26 35,000 


Total 2,126.600 


ABSTRACT  OF  CONTRACTS  IN  FORCE  FOR  IMPROVING  OHIO  BIVEB  BELOW  PITTSBX7B0.  PA. 

Lock  for  movable  Dam  No,  8, 

Contractor :  The  T.  A.  Gillespie  Company. 

Kate:  Grubbing  and  clearing  at  $100  per  acre;  timber,  $35  per  thousand; 
sheet  piling,  50  cents  i>er  linear  foot;  round  piling,  41  cents  per  linear  foot; 
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common  filling,  30  cents  per  cubic  yard;  stone  filling,  $2  per  cubic  yard;  stone 
steps,  $1.25  per  linear  foot ;  common  excavation.  50  cents  per  cubic  yard ;  con- 
crete, $5.d5  per  cubic  yard ;  white-oak  timl)er,  $()0  \>er  thousand ;  paving,  $6  per 
cubic  yard;  bolt  holes,  $1  i)er  linear  foot;  iron  and  steel,  (5  cents  i)er  pound; 
cast-iron  pipe,  6-inch,  $1.50  i>er  linear  foot:  galvanlzed-iron  pii)e,  3-inch,  $1  per 
linear  foot;  galvanized-iron  pipe,  l^-inch,  60  cents  i)er  linear  foot. 

Date  of  approval :  June  24,  1904. 

Date  of  beginning :  July  27,  1904. 

Date  of  expiration :  210  fair  working  days. 

Lock  fw  movable  Dam  No.  11. 

Contractor :  ^tna  CJonstruction  Company. 

Rate:  Grubbing  and  clearing  at  $200  i)er  aero:  timber  $40  per  thousand; 
sheet  piling.  50  cents  per  linear  foot;  round  piling.  40  cents  per  linear  foot; 
common  filling,  30  cents  per  cubic  yard ;  stone  filling,  $2.50  per  cubic  yard ;  stone 
stefm,  $1  per  linear  foot ;  common  excavation,  (h^)  c^nts  i)er  cubic  yard ;  con- 
crete, $5.35  per  cubic  yard ;  white-oak  timber,  $r)0  iK*r  thousand ;  paving,  $5  per 
cubic  yard ;  bolt  holes.  50  cents  per  linear  foot ;  iron  and  steel,  5  cents  per  i)ound ; 
cast-iron  pipe.  6-inch,  $2  per  linear  foot;  galvanized-iron  pii)e,  3-inch,  $1  per 
linear  foot;  galvanized-iron  pii)e,  l^-inch,  40  events  i)er  linear  foot. 

Date  of  approval :  July  11,  1904. 

Date  of  beginning:  August  11,  1904. 

Date  of  expiration :  210  fair  working  days. 

Lock  for  movable  Dam  No.  13. 

Contractor:  The  Sheridan-Kirk  Contract  Company. 

Rate :  Cofferdam  at  $10  \\ev  linear  foot ;  temiM)rary  i)iling.  .35  cents  per  linear 
foot;  sheet  piling,  35  cents  per  linear  foot;  ordinary  excavation.  30  cents  per 
cubic  yard;  deposit  excavation.  50  cents  i)er  cubic  yard;  channel  dredging,  25 
cents  per  cubic  yard ;  rock  excavation,  $3  per  cubic  yard ;  ordinary  filling,  30 
cents  per  cubic  yard ;  stone  filling,  $3  per  cubic  yard ;  si)ecial  ashlar  masonry, 
$16  per  cubic  yard:  coping  masonry,  $17  \)ev  cubic  yard;  rubble  masonry,  $5-50 
per  cubic  yard;  brick  masonry.  $11  ])er  cubic  yard;  concrete  masonrj'  (cement 
furnished  by  United  States),  $2.85  i)er  cubic  yard ;  oak  timber,  $50  per  thousand ; 
hemlock  timber,  $35  per  thousand ;  cast  iron,  5  cents  \\ev  pound ;  wrought  iron,  5 
cents  per  pound ;  steel,  5  cents  per  pound ;  iron  pipe,  3-inch,  15  cents  per  linear 
foot. 

Date  of  approval :  July  5,  1901. 

Date  of  beginning:  September  7, 1901. 

Date  of  expiration :  400  fair  working  days.     (Time  limit  waived.) 

Natural  cement  at  Dam  No.  13. 

Contractors:  L.  S.  McKallip  &  Ck). 

Rate :  In  paper  bags  at  81  cents  i)er  barrel. 

Date  of  approval :  July  29,  1901. 

Date  of  beginning :  When  notified. 

Date  of  expiration :  December  31,  1902,  or  on  completion  of  construction  work. 

Portland  cement  for  Dam  No.  13. 

Contractor :  Atlas  Portland  Cement  Company. 
Rate :  In  paper  bags  at  $1.32  i)er  barrel. 
Date  of  approval :  April  6,  1905. 
Date  of  beginning:  When  notified. 
Date  of  expiration :  December  31,  1905. 

Lock  for  movable  Dam  No.  18. 

Contractor :  The  E vans vi lie  Ck)n tract  Company. 

Rate :  Grubbing  and  clearing  at  $25  per  acre ;  hemlock  timber  and  plank,  $40 
per  thousand;  sheet  piling,  $45  per  thousand;  round  timber,  25  cents  per  linear 
foot;  round  piling.  30  cents  per  linear  foot;  common  filling,  27  cents  i)er  cubic 
yard ;  puddling,  $2  per  cubic  yard ;  stone  filling,  $1.50  per  cubic  yard ;  common 
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excavation,  25  cents  per  cubic  yard ;  rock  excavation,  $2.50  per  cubic  yard ;  con- 
crete (cement  furnished  by  United  States),  $4  per  cubic  yard;  oak  timber,  $50 
per  thousand;  paving,  |3.50  per  cubic  yard;  curbing,  $7  per  cubic  yard;  bolt 
holes,  50  cents  per  linear  foot;  iron  and  steel,  5^  cents  per  pound;  vitrified 
pipe,  8-inch,  35  cents  i)er  linear  foot ;  vitrified  pipe,  12-inch,  50  cents  per  linear 
foot ;  galvanized-iron  pipe,  3-inch,  60  cents  per  linear  foot ;  galvanized-iron  pipe, 
2-inch,  40  cents  per  linear  foot;  galvanized-iron  pipe,  IHncb,  40  cents  per 
linear  foot ;  highway,  50  cents  per  square  yard. 

Date  of  approval :  December  10,  1902. 

Date  of  beginning :  January  14,  1903. 

Date  of  expiration :  300  fair  working  days.     (Time  limit  waived.) 

Movable  Dam  No,  18, 

CJontractor:  Baker  Contract  Company  (Incorporated). 

Rate:  Common  excavation  at  70  cents  per  cubic  yard;  rock  excavation,  $3 
per  cubic  yard;  common  filling,  70  cents  per  cubic  yard;  stone  filling,  $3  per 
cubic  yard;  timber,  $60  per  thousand;  white^ak  timber,  $80  per  thousand: 
yellow-pine  timber.  $70  per  thousand;  Iron  and  steel,  7  cents  per  pound;  reen- 
forcing  steel,  6  cents  per  pound;  concrete,  $6  per  cubic  yard;  paving,  $6  per 
cubic  yard;  curbing,  $1  per  linear  foot;  bolt  holes  in  masonry,  2-ineh  or  lees 
diameter,  50  cents  per  linear  foot;  bolt  holes  in  masonry,  more  than  2-inch 
diameter,  75  cents  per  linear  foot;  galvanized-iron  pipe,  IHnch*  50  cents  per 
linear  foot;  galvanized-iron  pipe,  3-inch,  75  cents  per  linear  foot;  galvanixed- 
iron  pipe,  4-lnch.  $1  per  linear  foot. 

Date  of  approval :  June  3,  1905. 

Date  of  beginning :  July  5,  1905. 

Date  of  expiration :  300  fair  working  days. 


COMMEBCIAL   STATISTICS. 


Freight  handled  at  the  wharves  of  some  of  the  principal  cities  between  Dam  No, 
8 J  Ohio  River,  and  Ripley,  Ohio,  during  the  calendar  year  1904- 


Name  of  city. 

«^  .„»,«.    ••  Paasen- 
Freight.   1    g^„ 

Name  of  city. 

Freight. 

Paasen- 
gers. 

East  Liverpool,  Ohio 

Wellsville,  Ohio 

Tons. 
45,600 
200 
12,700 

130,000 
60,000 
22,520 
20,000 

Number. 

8,000 

600 

10,800 

00,000 

30,860 

84,370 

600 

Middleport.  Ohio 

Ton*. 

800 

8,600 

10,000 

1,000,000 

10,600 

1,260,000 

60,000 

Number. 
1,200 
7,000 

Point  Pleaaant,  W.  Va.... 
Catlettsburir.  Kv 

Sl^nbenTille  Ohio 

5,000 

Wheelinar.  W.  Va 

MoandsvUle,  W.  Va 

Iroiiton,'Ofiio 

14,700 

Marietta,  Ohio 

Portsmouth,  Ohio 

18,000 

Ravenswood,  W.  Va 

Ripley,  Ohio 

The  number  of  passengers  includes  excursionists. 

The  information  contained  in  the  foregoing  table  was  obtained  through  the 
mayors  of  the  several  cities  mentioned.  It  appears  that  no  accurate  record  is 
kept  of  tonnage  and  passenger  traffic  at  most  of  the  towns  on  the  Ohio  River, 
and  the  quantities  given  in  the  above  table  are  only  approximately  correct 


F  F  2. 

IMPROVEMENT  OF   LITTLE   KANAWHA  RIVER,   WEST   VIRGINIA. 

Owing  to  the  small  amount  available  for  removing  obstructions,  no 
work  was  accomplished  during  the  low-water  season  of  the  past  year 
except  the  removal  of  a  sunken  barg^  just  below  Creston,  W.  Va. 

During  the  construction  of  a  railroad  along  the  river  banks  the 
contractors  caused  a  large  number  of  atones  to  be  thrown  into  the 
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river,  which  proved  obstructions.  These  stones  were  removed  under 
the  direction  of  a  government  inspector. 

Structures,  etc.,  completed  under  permits  from  the  War  Depart- 
ment were  inspected  to  ascertain  whether  or  not  the  requirements  of 
the  permits  were  complied  with. 

The  river  and  harbor  act  of  March  3,  1905,  provided  $1,000  for 
maintenance.  Preparations  were  in  progress  at  tne  close  of  the  fiscal 
year  for  the  removal  of  obstructions. 

Five  hundred  dollars  can  be  profitably  expended  on  this  river  each 
year  in  removing  obstructions  and  in  maintaining  the  channel,  but  to 
remove  the  large  obstructions  which  seriously  interfere  with  naviga- 
tion will  require  about  $10,000. 

The  commercial  statistics  for  the  upper  section  of  the  river  are  con- 
tained in  the  report  for  operating  and  care  of  lock  and  dam  on  Little 
Kanawha  River,  West  Virginia. 

In  addition  to  the  amount  for  maintenance,  the  above-mentioned 
act  contains  the  following : 

Improving  Little  Kanawha  Ulver,  West  Virginia,  in  accordance  with  the 
report  Rul)mitte<l  in  House  Document  Numbered  Three  hundred  and  nine.  Fifty- 
eighth  Congress,  second  session,  one  hundred  and  sixty-three  thousand  dollars: 
Provided,  That  no  part  of  said  amount  shall  be  exi)ended  unless  the  franchises 
and  improvements  in  said  river  belonging  to  the  Little  Kanawha  Navigation 
(^ompany  can  l)e  purchased,  and  a  complete  and  satisfactory  title  vested  in  the 
Ignited  States,  at  a  cost  not  exceeding  seventy-flve  thousand  dollars,  to  be  paid 
from  the  amount  herein  a])propriated. 

Although  officially  notified,  the  Little  Kanawha  Navigation  Com- 
pany has  not  yet  signified  its  willingness  to  accept  the  amount  men- 
tioned in  the  act.  It  is  believed,  however,  that  a  movement  is  in 
progress  to  harmonize  the  interests  of  the  stock  and  bond  holders 
so  as  to  transfer  the  company's  property  to  the  United  States  at  an 
early  date. 

On  July  14, 1905,  a  resolution  was  passed  by  the  stockholders  of  the 
Little  Kanawha  Navigation  Company  directing  the  transfer  of  its 
property  on  the  Little  Kanawha  River  to  the  United  States  Govern- 
ment for  the  sum  of  $75,000. 

Money  statements, 

ABOVE   LOCK    NO.   5. 

July  1,  1904.  balance  unexpended $281.35 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905.       1, 000.  00 


June  30,  1905,  amount  exi)ended  during  fiscal  year : 

For  works  of  improvement $33.00 

For  maintenance  of  improvement 31. 29 


1, 281.  35 


64.29 


July  1,  1905,  balance  unexpended 1,217.00 

July  1,  1905,  outstanding  liabUltles 18.75 


July  1,  1905,  balance  available 1, 198.  31 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  lmprov€»ment,  in  addition  to  the  balance 
unexi)ended  .July  1.  19()5 500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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BELOW   IJOCK    NO.   5. 

Amount  appropriated  by  river  and  harl)or  act  approved  Marcb  3, 1905.$163. 000. 00 
July  1,  1905,  balance  unexpended 163,000.00 


Amount  (estimated)  required  for  conii)letion  of  existing  project 88,000.00 


APPBOPBIATIONS. 


August  14,  187G $7,300 

June  18,   1878 18.000 

March  3,   1879 18,000 

June  14,   1880 15,  (KK) 

Marcb  3.   1881 40,000 

August  2.   1882 31,  (KK) 

Augast  5,  1880 10,875 

August  11,   1888 25,(KK) 

September  19,  1890 40,  (KK) 

June  3,  1890 1,500 

Note,— Received  from  siUe,  $180.10. 


March  3,   1899 $743 

.June  13,  1902 1,(kri 

March  3.  1905 l,0UO 

Marcb  3,  1905  (purchase  and 
repair  of  Little  Kanawha 
Navigation  Company's 
locks)    103,000 


Total 378,418 


FF3. 

OPERATING   AND  CARE   OF   LOCK   AND   DAM   ON   LITTLE   KANAWHA 
RHER,  WEST  VIRGINIA. 

Lock  and  Dam  No,  5  is  located  about  41  miles  from  the  mouth  of 
the  river  (Parkersburs:),  and  is  a  continuation  of  the  slack-water 
system  controlled  by  the  Little  Kanawha  Navigation  Company.  The 
locks  and  dams  (four)  o^^ned  by  the  navigation  company  often  cause 
a  stoppage  of  navigation,  owing  to  their  leaky  condition.  During 
the  past  fiscal  vear  navigation  was  suspended  143  days  on  account  or 
low  water,  16  days  on  account  of  ice,  and  3  days  on  account  of  high 
water.  The  suspension  caused  by  low  water  is*  almost  entirely  due 
to  the  bad  condition  of  the  locks  and  dams  owned  by  the  navigation 
company. 

The  following  work,  necessary  to  keep  the  lock  and  dam  and  their 
appurtenances  in  good  condition,  was  accomplished  during  the  year: 
Minor  repairs  were  made  to  the  valves  and  gates  of  the  lock;  22 
pieces  of  decking  replaced  on  the  dam;  320  linear  feet  of  cement 
walk  laid;  and  2  sheds  (for  fuel)  rebuilt.  The  reconstruction  of  the 
storehouse  was  completed.  A  well,  for  supplying  the  employees  with 
water,  was  driven  near  the  storehouse.  As  a  protection  to  the  Gov- 
ernment land  80  trees  were  planted.  At  the  close  of  the  year  the 
government  structures  at  this  site  were  in  reasonably  good  condition. 


$2.  271.  61 

3.  470.  84 
2,  705.  25 

4,  318.  97 
5(X).O0 

1.93L79 


ALLOTMENTS. 

November  28,   1801 

July  15,   1892 

.Tulv  21,   1893 

,TuI.v   10,   1S94 

.Tiify  20,  1895 

July  24,   1890 

Julv  23.   1897 

$1.5(K).  00 

4,  42(>.  (M 
3,  837.  97 
.3,491.03 
3,  .378.  17 
8:^0.  72 
1,084.03 
3,  0.38.  .53 
2,331.r>8 

.Tuly  14.  1900  _ 
June  25,   1J)01_ 
July  12,  1902. 
Julv  20.  1903  _ 
March    7.    1904 
.Tuly  1.3,  19(H_ 

Aujfust  3,  1898 

July  21,  1809 

Total—. 

39,717.14 
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Summary  of  expenditures  for  operating  and  care  of  lock  and  dam  on  Little 
Kanawha- River,  West  Virginia,  for  the  fiscal  year  ending  June  30,  1901. 

Office  expenses  and  superintendence $507.57 

Labor 1, 319.  87 

Fuel 12.  80 

Ex]3en.ses    29.  74 

Repairs 1,922.08 

Total  3,792.06 


COMMEBCIAL   STATISTICS. 

Commerce  that  has  passed  Lock  No,  5  since  it  was  opened  to  navigation. 


Year. 

Quan- 
tity. 

I 

Year. 

Calendar  year— 

1897.... 

HS5."- 

Fiscal  year— 

1H90             

Tons. 

140,115 

190,688 

244,254 

137,072 

106,412 

179.240 

106,212 

176,169 

Ton*. 
127,943 

1891 

1898 

122.405 

1892            

1          1899 

138,664 

]rti:}                               

1900 

119,439 
1:22,190 

18«4                  

1901 

1895 

1902 

60,706 

1896                      

1908 

78,464 

1897 

1904 

66,415 

Detailed  statement  of  commerce  for  calendar  year  J90^, 

Articles. 

Quan-   1 
lity. 

Tons. 

880  ' 
675 
71 
40 
137 

73;^  1 

392 
1,341 

1 

Articles. 

Quan- 
tity. 

Bricks 

Iron 

Tom. 

Oarbon  black                          

Livestock. 

5 

Casinsr  

Lumber 

400 

^1  ^          :    :: 

Salt 

57 

Coke  .            

Sawlogs 

31,918 

Dry  goods 

Sundries 

4,106 

Farm  products.         

Ties,  railroad 

25,686 

Qrocenes  and  paints 

Total V 

Hardware  . , , 

66,415 

Number  of  passengers,  7,862. 

Note. — ^The  falling  off  in  the  amount  of  freight  handled  is  due  to  the  unusual 
continuance  t»f  the  extreme  dry  season,  followed  by  freezing  weather. 

List  of  stern-wheel  boats  plying  on  the  Little  Kafiawha  River,  West  Virginia, 
during  calendar  year  190It, 


Name  of  boat. 


Steamboats: 

Darline 

Bumaaina  King 

Ppench 

Telephone 

Excel 

Boats  propelled  by  gas.)line: 

giPPer 

Calhoun 

BdlthH 

Creston 

Hurricane 

MabelB 

Carbon  Black 

H.B.  Stout 

Orion 

Winona 

Wabash 

Leone 

Joe  Kellar 

Eagle 

Hazel  Bell 

Industry 

Return 

Eleanor 


Length. 

Breadth. 

Feet. 

Feet. 

100 

22.7 

90 

18.0 

104 

19.5 

98 

16.0 

95 

18.0 

76 

8.0 

70 

8.0 

60 

9.0 

65 

9.0 

65 

7.5 

80 

7.5 

85 

7.5 

85 

7.6 

60 

7.5 

a5 

7.5 

70 

8.0 

70 

8.0 

50 

9.0 

60 

8.0 

60 

8.0 

60 

8.0 

ft5 

7.5 

70 

9.0 

10.00 
10.00 
12.00 
12.00 
10.00 
10.00 
10.00 
10.00 
6.00 
10.00 
10.00 
12.00 
10.00 
10.00 
10.00 
10.00 
10.00 
12.00 
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Report  of  lockagea  at  Lock  A'o.  5,  Little  Kanawha  River,  West  Virginia^  for 
the  calendar  year  ending  December  31,  190 Ji, 

Steamboats    1,045 

Barges  and  flats 33C 

Rafts ^ 1, 267 

Miscellaneous    1 

Total 2,^9 

Number  of  lockages 2,647 


F  F  4. 
IMPROVEMENT  OF  KANAWHA  RIVER,  WEST  VIRGINIA. 

An  approved  project  for  the  expenditure  of  the  balance  remaining 
from  the  funds  appropriated  by  the  act  of  June  4,  1897^  provides  for 
the  following:  Grading  land,  constructing  sewers,  walks,  additional 
fences,  back  porches,  lock  houses  (2)  at  Lock  No.  G,  office  buildings, 
coal  sheds,  water-closets,  carpenter  and  blacksmith  shops,  storehouse, 
guide  cribs  at  Locks  Nos.  2,  3,  and  11,  bridge  at  Lock  No.  8,  and 
retaining  walls  at  Lock  No.  11;  purchasing  additional  land  at  liocks 
Nos.  5  and  6,  window  blinds,  sinks,  and  pumps  for  lock  houses,  lights 
for  use  at  the  movable  dams,  and  machinery  for  operating  gates,  etc., 
with  steam;  concreting  floors  in  cellars  of  lock  houses;  protecting 
river  banks;  equipping  telephone  system  with  metallic  circuit,  aniS 
dredging. 

Under  the  above-mentioned  project  the  following  work  was  accom- 
plished: About  60  per  cent  of  the  grading,  90  per  cent  (2,250  linear 
feet)  of  the  ftewers,  90  per  cent  (6,735  linear  feet)  of  the  walks,  and 
85  per  cent  of  the  retaining  walls  at  Lock  No.  11  were  finished;  the 
additional  fences  required,  lock  houses  (2)  and  storehouse  at  Lock 
No.  6,  and  concreting  floors  in  cellars  of  lock  houses  completed; 
window  blinds,  sinks,  and  pumps  for  lock  houses  purchased  and 

1)laced ;  and  the  office  bifildings,  coal  sheds,  water-closets,  and  shops 
ack  about  15  per  cent  of  completion. 

But  little  work  has  been  done  toward  the  construction  of  the  guide 
cribs  at  Locks  Nos.  2,  3,  and  11  under  contract  with  Cassady  & 
Hanna.  This  is  partly  due  to  the  contractors'  inability  to  secure  a 
suitable  dredge  last  year. 

An  order  was  placed  with  R.  E.  Dietz  Company  for  the  outdoor 
lights  necessary  at  the  movable  dams.  It  is  thought  that  two  acety- 
lene-gas searclili^hts  at  each  dam  will  be  sufficient  to  illuminate  tlie 
works  for  operation  at  night. 

Some  work  has  been  done  toward  the  protection  of  river  banks; 
materials  received  for  the  construction  of  a  bridge  across  the  Gov- 
ernment right  of  way  at  Lock  No.  8,  and  a  contract  entered  into  with 
The  Miller  Supply  Company  for  furnishing  the  material,  etc.,  neces- 
sary for  equippmg  the  United  States  telephone  line  with  a  metallic 
circuit. 

The  dredge,  crane  boat,  and  towboat  belonging  to  this  river  were 
employed  in  dredging  in  the  pools.  During  the  year  15,640  cubic 
yards  of  material  was  removed.  Additional  work  accomplished  by 
this  plant  is  given  under  the  report  for  operating  and  care  of  locfa 
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and  dams  on  Kanawha  River.  Extensive  repairs  were  made  to  the 
dredge,  and  a  steam  steering  gear  was  installed  on  the  towboat.  The 
installation  of  an  electric-light  plant  on  the  towboat  is  in  progress. 

The  commercial  statistics  for  this  river  are  contained  in  the  report 
for  operating  and  care  of  locks  and  dams  on  Kanawha  River. 

Money  statement. 

July  1,  1904,  balance  unexpendecl $131,000.45 

Amount  received  from  Hales 275.32 

131, 275.  77 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       32,  om.  49 

July  1,  1905,  balance  unexi)ended 99,230.  28 

July  1,  1905,  outstanding  liabilitieH 1,110.09 

July  1,  1905,  balance  available 98, 129. 19 

July  1,  1905,  amount  covered  by  uncompleted  contracts 38, 092. 35 


APPBOPRIATIONS. 


March  3.  1873 $25,000.00 

June  23,  1874 25, 000.  (K) 

March  3,   1875 3(X),000.(K) 

August  14,  1876 270,000.00 

June  18.  1878 222,0(X).00 

March  3,  1879 150,000.00 

June  14.  1880 200,000.00 

March  3.  1881 200,000.00 

August  2,  1882 200,000.00 

July  5,  1884 200,000.00 

August  5,  1886 187,  500.  00 

February  1,  1888 34,379.30 

•   Note.— Received  from  sales,  etc.,  $l,9as.02. 


February  1,  1888 $30,370.15 

August  11,  1888 350,000.00 

September  19,  1890 300,000.00 

July  13,  1892 •  225,000.00 

March  3,  1893 500,000.00 

March  2,  1895 580,700.00 

June  4,  1897 273,000.00 


Total 4,  272,  949.  45 

Carried  to  surplus  fund.  1, 086, 31 


Balance 4. 271, 8C»3. 14 


F  F  5. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  KANAWHA  RIVER, 

WEST  VIRGINIA. 

The  slack-water  system  of  the  Kanawha  River  consists  of  ten  locks 
and  dams,  of  which  two  are  fixed  and  eight  movable,  and  provides 
for  6- foot  navigation  over  a  distance  of  90  miles  from  Point  Pleasant 
upstream.  As  mentioned  in  previous  reports,  the  cost  of  maintaining 
this  system  is  increasing,  owing  to  its  length  of  service.  This  is 
especially  true  at  the  movable  dams,  the  first  of  which  (Nos.  4  and  5) 
were  completed  in  1880  and  the  last  (Nos.  9,  10,  and  11)  in  1898.  At 
the  close  of  the  year  the  works  were  practically  in  good  condition. 

The  precipitation  in  the  Kanawha  Valley  was  exceptionally  light 
during  the  calendar  year  1904.  This  and  the  very  light  precipitation 
during  the  previous  year  created  an  unusual  scarcity  of  water  in  the 
Kanawha  and  its  tributaries.    To  maintain  the  pools  during  the  fall 
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months  necessitated  the  use  of  brush,  weeds,  and  straw  to  stop  the 
leakage  through  the  damsr.  Navigation  was  suspended  on  account  of 
ice  a^ut  twenty-five  days  at  the  movable  and  forty-five  days  at  the 
fixed  dams.  A\  ith  the  exception  of  the  bending  of  a  number  of  weir 
wickets  and  the  loss  of  a  number  of  joint  covers,  caused  by  the  ice, 
the  movable  dams  were  operated  without  unusual  accident  or  delay. 

During  the  fiscal  3^ear  the  mo^'able  dams  were  operated  as  follows: 
Dams  Nos.  4  and  9,  raised  6  and  lowered  5  times ;  Dams  Nos.  5  and  6, 
raised  5  and  lowered  4  times;  Dam  No.  7,  raised  4  and  lowered  4 
times;  Dams  Nos.  8  and  10,  raised  5  and  lowered  5  times;  Dam 
No.  11,  raised  3  and  lowered  3  times. 

The  following  is  a  summary  of  the  work  accomplished : 

Lock  No,  2. — New  upper  and  lower  gates  were  completed  and  hung. 
3  guard  cribs  rebuilt  from  the  low-water  line,  and  bank  protected  by 
placing  300  cubic  yards  of  stone  and  planting  300  willows. 

Lock  No.  3. — M^iterial  for  new  lock  gates  was  received  and  work  of 
construction  commenced ;  new  cushion  timbers  {)laced  on  lower  miter 
sill  of  lock,  and  364  cubic  yards  of  stone  placed  as  bank  protection. 

Lock  No,  4. — A  new  set  of  pass  trestles,  2  weir  trestles,  and  1  wicket 
were  placed  in  the  dam,  and  3  lock  houses  wnred  for  electric  light. 

Lock  No,  5. — Four  new  wickets  were  placed  in  dam  and  8  old  ones 
repaired,  and  a  new  shingle  roof  placed  on  1  lock  house. 

Lock  No.  6. — Under  contract  with  George  W.  Jobe,  a  storehouse  for 
oils  was  built.     Fourteen  new  weir  wickets  were  placed  in  the  dam. 

Lock  No.  7. — A  new  shingle  roof  was  put  on  the  blacksmith  shop. 

Lock  No.  8. — The  lower  guard  crib  and  shop  were  repaired,  8  new 
check  posts  set  on  lock  walls,  and  28  weir  chains  replaced.  Fourteen 
shade  trees  were  planted  as  protection  to  Government  land. 

Lock  No.  9. — ^One  new  weir  wicket  and  prop  and  7  new  check  posts 
were  placed.     Fifty  shade  trees  were  planted  as  protection. 

Lock  No.  10. — A  new  service  boat,  built  unaer  contract,  was  re- 
ceived, 5  check  posts  placed  on  lock  wall,  224  feet  of  fence  rebuilt,  and 
151  shade  trees  planted  to  protect  the  Government  land. 

Lock  No.  11. — A  faulty  chimney  in  one  of  the  lock  houses  was  re- 
built, and  a  new  service  boat,  built  under  contract,  received. 

Where  needed,  the  lock  houses,  fences,  etc.,  were  painted,  and  the  in- 
terior of  some  of  the  houses  papered.  Many  repairs  of  a  minor  char- 
acter were  made  by  the  regular  force  at  the  locks. 

United  States  telephone  line. — A  contract  was  entered  into  with 
A.  J.  Ferrell  for  furnishing  the  new  poles  required  in  repairing  the 
line.  Owing  to  the  interference  by  induction  from  other  lines  the  line 
is  to  be  equipped  with  a  metallic  circuit. 

U.  S.  dredge  Addison. — In  addition  to  the  work  reported  under  im- 
proving Kanawha  River,  38,170  cubic  yards  of  deposit,  48^  cubic 
yards  of  stone,  and  84  snags  were  removed.  The  dredge  required 
extensive  repairs,  the  greater  part  of  which  were  completed  at  the 
close  of  the  year. 

U.  S.  towboat  James  Rvmsey  was  employed  as  tender  to  the  dredge, 
and  also  in  transporting  materials,  etc.,  for  repairs.  To  permit  of 
greater  ease  in  handling,  the  boat  was  equipped  with  a  steam  steering 
gear.  Under  contract  with  the  Triple-State  Electric  Company  an 
electric-light  plant  is  being  installed  on  the  boat. 

U.  S.  launch  Mascot  was  employed  transporting  employees  and  dis- 
tributing supplies. 
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ALLOTMENTS. 


For  fiscal  year  1885 $7,075.00 

For  fiscal  year  1886 8,710.00 

July  8,  1886 11.170.00 

June  17,  1887 13,289.00 

February  4,  1888 3,549.70 

August  16,  1888 19,990.02 

July  11,  1889 19,261.61 

July  16,  1890 25,702.27 

October  9,   1890 3,400.00 

July  14,  1891 19,453.00 

July  6,  1892 21,891.64 

July  12,  1893 24,549.41 

July  10,  1894 30,600.00 

July  2,  1895 30,200.00 

July  25.  1896 37,082.59 


August  2,  1897 $22,700.77 

July  26,  1898 36,331.90 

September  29,  1898 2,650.00 

June  2,   1899 14,000.00 

August  2.  1899 36.416.13 

April  10,  1900 1,400.00 

July  13,  1900 49,444.47 

July  3.  1901 47,506.31 

May    16,   1902 2,500.00 

June  23,  1902 9,500.00 

July  17,  1902 52,859.86 

July  14,  1903 X 61,946.86 

July  15,  1904 60,770.71 


Total 673,951.25 


Withdrawn : 

Fiscal  year  1888 $2,049.70 

Fiscal  year  1890 .01 


$2,049.71 

Balance 671, 901. 54 


Summary  of  expenditures  for  operating  and  care  of  locks  and  dams  on  Kanawha 
River,  West  Virginia,  for  the  fiscal  year  ending  June  30,  1905, 

OflSce  expenses  and  8ui>erlntendonce $7,164.33 

Labor   _- 40, 858. 07 

Fuel 546.01 

Expenses   618. 89 

Repairs 12, 692. 97 

Total 61. 880. 27 


ABSTRACT   OF   CONTRACTS    IN    FORCE    ]<X)R   KANAWHA    RIVER,    WEST    VIBOINIA. 

Buildings,  fences,  etc. 

Contractor:   W.  H.  Hanna. 

Rate:  Excavation  at  40  c«nts  per  cubic  yard;  brick  masonry,  in  cement 
mortar,  $18  per  thousand  bricks ;  brick  masonry,  in  lime  mortar,  $18  per  thou- 
sand bricks;  board  fencing,  20  cents  i)er  linear  foot;  picket  fencing,  25  cents 
per  linear  foot ;  wire  fencing,  15  cents  \\gy  linear  foot 

Buildings  above  foundations:  At  Lock  No.  2 — Office,  $597;  coal  shed  and 
water-closet,  $109;  shop,  $730.  At  Lock  No.  3 — Office,  $597;  coal  shed  and 
water-closet,  $275;  shop,  $730.  At  Lock  No.  4 — Coal  shed  (large),  $212;  coal 
shed  (small),  $97;  double  water-closets,  $77  each;  shop,  $1,112.  At  Lock 
No.  5— Coal  shed  and  water-closet,  $275;  coal  shed,  $97;  water-closet,  $46; 
shop,  $1,112.  At  Lock  No.  6 — Storehouse,  office,  and  carpenter  shop,  $1,800; 
blacksmith  shop,  $325.  At  Lock  No.  7--Office,  $597 ;  back  porch,  $85.  At  Lock 
No.  8— Office,  $597 ;  back  porch,  $85.  At  Lock  No.  9— Office.  $597.  At  Lock  No. 
lO—Offlce,  $597 ;  back  porch,  $85.  At  Lock  No.  11— Shop,  $557 ;  water-closets, 
$46  each. 

Date  of  approval :   July  9,  1904. 

Date  of  beginning :  August  11,  1904. 

Date  of  expiration :  350  days,  Sundays  and  legal  holidays  excepted. 
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Guide  <^ib8  at  Locks  A'o«.  2,  3,  and  11. 

Contractors :  R.  B.  Cassady  and  W.  H.  11  anna. 

Rate:  At  Locks  Nos.  2  and  3 — Excavation  at  65  cents  per  cubic  yard;  em- 
bankment, 50  cents  per  cubic  yard;  stone  filling,  $1.25  per  cubic  yard;  timber, 
$40  per  thousand ;  driftbolts,  2i  cents  per  pound.  At  Ixx*k  No.  11 — Excavation, 
80  cents  per  cubic  yard :  embankment  50  cents  i)er  cubic  yard ;  stone  filling. 
$1.25  i)er  cubic  yard ;  timber,  $40  per  thousand ;  driftbolts,  2i  cents  per  poand. 

Date  of  approval :   September  7.  1904. 

Date  of  beginning :   October  9.  1904. 

Date  of  expiration :  450  days,  Sundays  and  iegal  holidays  excepted. 

Electric-light  plant  for  V.  ^*.  towhoat  James  Rumsey, 

Contractor :   Triple-State  Electric  Company. 

Rate:  $994.75. 

Date  of  contract :  April  7,  1905. 

Date  of  beginning :    May  7,  1905. 

Date  of  expiration:  June  6,  1905.     (Time  limit  waived.) 

Telephone  poles. 

Contractor :  A.  J.  Ferrell. 

Rate:  Section  No.  2— Poles,  24- foot  at  $1.15  each;  iwles,  35-foot,  $3.10  each. 
Section  No.  4— Poles,  24-foot,  $1.10  each;  iwles,  35-foot,  $3.10  each.  Section 
No.  5— Poles.  24-foot,  $1.25  each;  poles,  35-foot,  $:i20  each.  Section  No.  6 — 
Poles,  24-foot,  $1.30  each ;   iwles.  ;35-foot  $3.40  each. 

Date  of  contract:   May  16,  1905. 

Date  of  beginning :  June  15,  1905. 

Date  of  expiration :  July  5,  1905.     (Time  limit  waived.) 

Telephone  supplies. 

Contractor:  The  Miller  Supply  Company. 

Rate:  Galvanlzetl-iron  wire  at  $4,151  per  100  pounds;  weatherproof  gal- 
vanized-iron  wire,  $18  i>er  mile ;  standard  glass  insulators,  $22.50  per  thousand ; 
standard  transposition  glass  insulators.  $5.50  \)er  hundred;  cross-arm  braces, 
$35  per  thousand;  cross  arms,  $(».50  \)er  hundred;  lag  screws,  $1.30  per  hun- 
dred ;  carriage  bolts,  45  cents  per  hundred;  oak  pins,  $0  per  thousand ;  anchors, 
$35  i)er  hundred ;  round  washers,  i-inch,  2.7  cents  per  pound ;  round  washers, 
i-inch,  4  cents  per  pound ;  wire  staples,  2.5  cents  per  pound. 

Date  of  contract :  June  8,  1905. 

Date  of  beginning :  July  8,  1905. 

Date  of  expiration :  July  28,  1905. 


COMMERCIAL   STATISTICS. 

Statement  of  number  of  tons  of  coal,  including  that  manufactured  into  coke, 
shipped  by  river  from  mines  on  the  Kana\(^ha  below  Kanawha  Falls  for  the 
several  years  named. 


Year. 

Quantity. 

Year. 

Quantity. 

Fiscal  year— 

189U                                    

To-M, 

966,462 

I,  oat),  454 

1,071,511 

919,:^) 

1,082,840 

879.;^04 

922,000 

848,600 

Calendar  year- 

1897                  

Tons. 
660,680 

1891               

1898 

h 088, 160 

1892 

1898 

942,600 

189CS        

1900 

1,240,680 

]804 

1901 

1,820,160 

1896     

1902 

987660 

1896 

1903 

1,883,990 

1887     

1904 

1,094,700 
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Tonnage  of  the  Kanawha  River  for  the  calendar  year  ending  December  SI,  190 Ji. 


Articles. 

Quantity. 

Tonnage. 

Coal 

bushels.. 

27,367,500 
26,177,000 

98,  oa) 

642 
678,000 
1,402.000 
324.430 
308.000 
386,800 
4,472 

1,094,700 

Timber                

/eetB.  M.. 

44,0(K) 

Staves,  oak 

number.. 

736 

Bark  and  wood  for  tanning: 

HocD  Doles - 

cords.. 

number.. 

1,252 
1,606 

Latfi8\^.^.::::......: 

do-... 

280 

Railroad  ties,  oak 

Shingles 

do.... 

do.... 

84,606 
46 

Bricks 

do.... 

967 

Salt : 

bari'els . . 

626 

Merchandise  and  produce  in  steamboats 

tons.. 

54,186 

Total 

* 

1.233,163 

I 


I 


Total  tonnage  of  the  Kanawha  River  for  the  several  years  named. 


Year. 


Year  ending  June  30— 

1890 

1891 

1898 

1893. 
1894. 
1895. 
1896. 


Quantity. 


1,1^'T, 
1,-*K 

l,:{^;<i. 
1.1  hi. 
l,rii:i, 
l.«i.sr>. 
l,l«y 


1897 j    1,1  1  S43 


Year. 


Calendar  year— 

1897 

1898 

1899 

1900 

1901 

1902 

1908 

1904 


Quantity. 


Tons. 

8:i2.0Q2 
1,244.334 
1,124,364 
1,475,930 
1,547.610 
1,090.797 
1,506.043 
1,23!),  153 


Note. — Duriuj?  the  calendar  year  1004  the  cx)iitiiuio(l  dry  season,  follo\ve<l  by 
freezing  weather,  interfered  considerably  with  navigation.  The  rainfall  was 
exceptionally  light  In  the  Kanawha  Valley. 

Commerce  passing  each  of  the  10  locks  and  dams  in  Kanaicha  River,  West  Vir- 
ginia, during  the  calendar  year  ending  December  31,  190 J^, 


Articles. 


Lock  No.  2.  Lock  No.  3.  Lock  No.  4.  Lock  No.  5.  Lock  No.  6. 


Coal bushels.. 

Lumber,  etc feet.. 

Shingles number.. 

Laths do 

Bricks do 

Miscellaneous  freight tons.. 

Salt barrels.. 

Railroad  ties number.. 

Staves do 

Hoop  poles do 

Steaniboats do 

Coal  barges do 

Other  craft do 

Lockages do 

Dams  up days.. 

Passengers number.. 


1,138,000 
179,875 
37,500 
10,000 


5,166 
62 


2,215,300 

602,360 

136,000 

30,700 

70,000 

7,350 

165 


1,201  I 
160 
97  I 
1,300 


1,319 
334 
141 

1,464 


7,002 


9,192 


8,888,500 
536,500 
102,500 
77,000 
70,860 
12,249 
165 


800 
1,752 
1,165 

144 
1,228 

222 
13,019 


15,524,000 

1,000,260 

69,500 

1,000 

182,360 

20,469 

519 


1,735 
1,839 

160 
1,513 

235 
19,623 


17,692,000 

2,039,900 

79,000 

47,760 

120,475 

17,116 

2,778 

52,266 

11,100 

264,400 

1,686 

2,521 

1,090 

217 

20,862 


Articles. 


Lock  No.  7.  Lock  No.  8.  Lock  No.  9.  ^°^j^  '^^' 


Coal '.....bushels.. 

Lumber,  etc feet.. 

Shingles number.. 

Laths do 

Bricks do 

Miscellaneous  freight tons.. 

Salt barrels.. 

Railroad  ties number.. 

Staves do 

Hoop  poles do 

Bark cords.. 

Steamboats number.. 

Coal  barges do.... 

Other  craft do 

Lockages do 

Dams  up dMyH.. 

Passengers numbT.. 


17,810,600 

2,807,873 

92,000 

880,500 

132.200 

19,628 

3,288 

96,813 

18.000 

345,400 


1,616 
2,579 

209 
1,238 

231 
17,122 


23,999,900 

9,990,092 

172,300 

935,300 

117,100 

18,979 

3,208 

182,084 

18,000 

634,600 


1,858 
3,:«2 

204 
1,380 

223 
15,309 


26,077,100 

8,186,700 

58,000 

521,500 

67,700 

16,135 

1,586 

197,995 

9,900 

237,600 


1.752 

3,978 

156 

1,300 

22:} 

11,088 


26,279,400 

10,408,300 

37,000 

1,104.000 

170,100 

18,811 

2,290 

210,100 

ujm 

550,200 


1,874 
3,914 

185 
1,306 

202 
13,699 


Lock  No. 
11. 


26,751,000 

9,825,870 

19,000 

1,854.000 

204,400 

19,784 

1,864 

824,430 

98,000 

678,000 

1 

2,112 

4,049 

262 

1,087 


18,481 
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List  of  steamboats  plying  Kanawha  River,  West  VirgiiiiUy  for  the  ealetidar  tfcar 

1904- 

[All  Btem-wheel,  except  as  noted.] 


Name  of  boat. 


Character. 


I 


Length.  Breadth. 


Greenlanda ,  Packet.. 

Kanawha do... 

Henry  M.  Stanley do... 

Greenwood ' do... 

Ben  Hur do... 

Columbia do... 

Big  Kanawha . .^ do... 

Chas.  B.  Pierce. do... 

Argand do... 

Liberty  a do... 

Baxter do... 

Evergreen do... 

Calvert do... 

Neva do... 

Enofi  Taylor do... 

Unique o do... 

Daisy do... 

Genevieve do... 

Laura ^ do... 

Cuba do... 

Paulineb do... 

J.  P.  Lightner do... 

E.  R.  Andrews Towboat 

Florence  Marmet do ... 

Robert  P.  Glllham do... 

Otto  Marmet do... 

Convoy do... 

Henry  DeBus do... 

Catherine  Davis do... 

Lucie  Marmet do... 

Val.  P.  Collins do... 

J. B.  Lewis do... 

D.  T.Lane do... 

Douglas  Hall do... 

Mountain  State do... 

Little  Bill do... 

George  Gardner do... 

Winifrede do... 

Eleanor do... 

Annie  L do... 

Gtoo.  Matheson do... 

W.B.  Calderwood do... 

Reba  Beeves do... 

Scout do... 

Antoinette do... 

Mary  Stewart d:)... 

OllieNeviUe !...    do... 

Nellie  England do... 

Vivian , do... 

Gazette do... 

Henry  H do... 

James  Rumseyb 

Golden  Rod 

Mascot  t> 

Billy  Martin  6 Pump  and  harbor 

Ii-onDukefr dt) .. 

Nancy  E.^ 1  Launch 

Lucyo do  .. 

Ruthb do.. 

Amelia  <> 1 do.. 

Soncy'' do.. 

Lizzie  D.& I do.. 

Alfred  6 ' do. 

Thelmab i do.. 

Madeline  b i do.. 

Ivan^ 1 do 


U.S.  towboat 

U.  S.  ligh^house tender. 
U.  S.  launch . 


Feet 
204.4 
185.0 
180.0 
165.0 
185.0 
156.0 
152.0 
145.0 
130.0 
128.4 
121.0 
120.0 
120. 0 
117.0 
116.0 
90.0 
75.0 
50.0 
54.0 
50.0 
46.7 
40.0 
1&5.0 
155.0 
140.5 
149.5 
146.0 
14:^.0 
135.0 
1S4  5 
132.6 

las.o  I 

129.6 
127.5 

128.0  I 
122.0 
120.0 
119.4 
117.0 
115.8 
112.0 
112.0 
107.0 

101. 1 
100.7 
100.0 

92.9 
92.0 
90.0 
69.0 
51.0 

120.0 ; 

150.0 
61.0 
89.0  ! 
88.0  I 
3i.O 
28.7  I 
25.0  1 
25.0  , 
18.0  I 


Feet. 
31.9 
35.0 
32.4 
32.0 
30.5 
24.2 
30.0 
33.3 
24.8 
20.5 
22.0 
22.0 
20.0 
21.6 
20.0 
14.0 
14.0 
11.9 
8.0 
9.6 

n.8 

12.6 

a2.5 

30.0 

31.5 

24.0 

26.5 

28.0  , 

26.0  i 

25.8 

24.6 

22.0 

24.1 

27.2  1 
29.6 
23.0 
22.0  I 
24.9  ! 
23.0  I 

20.3  ' 
22.0  I 


^Pth.     T^; 


24.5  , 
22.0  ' 

20.6  I 
19.9 
20.0 
26.5 
18.0 
21.0 
15.8 
13.0 
22.0 
26.5 

8.1 
14.3 
13.5 
6.0 
0.0 
5.0 
5.0 
6.0 


-I- 


Bertie  t> . 

OarlhengenA 

Loon 

Prentiss  Parley  '> . 
Ananthab 


do. 
.do- 
.do. 
.do. 
.do. 


•  Side-wheel 


*  Screw  propeller. 


Feet.     1 
5.4] 
4.0 
5.5 
4.5 
4.8 
4.0 
4.5 
5.4 
4.0 
4.2  I 
a5  I 
4.0  ; 
8.5 

a4 

3.5 
4.6 

2.0  , 

2.6 

2.5 

2.5 

4.6 

3.0 

5.2 

6.0 

4.3 

4.8 

3.7  I 
5.0 
4.0. 
4.8 

4.8  1 

4.5  1 
4.0  I 
4.3 
5.0 
4.0 
3.6 
4.6 
3.8 
3.1 
4.0  ' 

4.6  I 
3.4 
3.5  I 

3.9  I 
8.2  I 
3.4 
3.5 
3.5 
1.8 
2.0 
4.3 
3.7 
3.4 
4.0 
3.7 
4.0 

ao 

4.0 
4.0 
3.0 


294.(4) 
429.07 

29an 

270.00 

284.  Ui 

197.96 

212.  U) 

223,(1) 

96.0(1 

6«.(J0 

73.  UO 

99.  (V 

110.  (« 

71.48 

64.  U) 

33.(1) 

17. «) 

14.44 

9.n) 
10.  on 

11.(10 

8.01) 

351.07 

263.00 

158.  (I» 

i.T..a) 

170.53 
1(6.00 
334.00 
191.39 
119.  W 
16^.00 
146.  M 

122.  a> 

142.00 

IKMW 

85.  (V 

97.  (B 

106.00 

114.69 

124.06 

85.55 

63.11 

77.00 

54.00 

91.00 

70.00 

85.00 

75.00 

10- 01) 

13.00 

125.  ft) 

143.58 

7.00 

28.15 

30.(5:1 

3.  ft) 

2.(W 

2.(W 

2.  ft) 

1.00 


Where  no  dimensions  are  given  the  boats  are  not   registered,  being  small 
naphtha  or  gasoline  launches. 
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IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO;  OF  BIG  SANDY  RIVER 
AND  ITS  FORKS,  WEST  VIRGINIA  AND  KENTUCKY,  AND  OF  KEN- 
TUCKY RIVER,  KENTUCKY. 


REPORT  OF  LIEUT.  COL.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1905,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOYEMENTB. 


1.  Mnskingnm  River,  Ohio. 

2.  Operating   and   care   of   locks   and 

dams  on  Muskingum  River,  Ohio. 

3.  Big  Sandy   River  and   Levisa   and 

Tug    forks,    West    Virginia    and 
Kentucky. 

4.  Operating   and   care   of   locks   and 

dams  on  Big  Sandy  River,  West 
Virginia  and  Kentucky. 


5.  Kentucky  River,  Kentucky. 

6.  Operating   and    care   of   locks   and 

dams   on   Kentuclgr   River,    Ken- 
tucky. 


Engineer  Office,  United  States  Army, 

Cincinnati^  OhiOj  July  10^  1905. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1905. 
The  reports  for  tne  Muskingum  River  have  been  prepared  by 
Assistant  Engineer  Edmund  Moeser. 

The  report  for  the  Big  Sand^  River  has  been  prepared  by  First 
Lieut.  P.  S.  Bond,  Corps  of  Engineers. 

The  report  for  improving  Kentucky  River,  Kentucky,  has  been 
prepared  by  Assistant  Engineer  A.  M.  Campbell. 

The  report  for  operating  and  care  of  Kentucky  River  has  been 
prepared  oy  Junior  Engineer  W.  H.  McAlpine. 
Very  respectfully,  your  obedient  servant, 

E.  H.  Ruffner, 
Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.S.  A. 

WQ  1905  M 119  1889 
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G  G  1. 

IMPROVEMENT   OF    MUSKINGUM   RIVER,   OHIO. 

At  the  beginning  of  the  fiscal  year  the  unfinished  work  included  in 
the  project  as  then  approved  for  the  application  of  the  balance  avail- 
able from  appropriations  for  this  work,  was  the  completion  of  a  lock 
master's  dwelling  at  Lock  No.  4.  The  present  project  comprises 
raising  the  crest  of  Dam  3,  building  a  combined  lock  master's  house 
and  storehouse  at  Lock  10,  and  rebuilding  Lock  and  Dam  No.  11. 

Under  contract  approved  June  30,  1904,  Rechsteiner  Brothers  com- 
pleted the  lock  master's  dwelling  at  Lock  4.  The  foundation  walls 
and  the  exterior  first-story  walls  are  of  concrete  and  were  built  by 
hired  labor.  The  remainder  of  the  work  required  to  complete  the 
dwelling  was  done  under  formal  contract.  The  total  cost  of  the 
building  was  $2,209.62. 

Steps  were  taken  for  the  purchase  of  material  required  for  raising 
the  crest  of  Dam  3,  and  plans  are  in  preparation  for  the  construction 
of  a  lock  house  at  No.  10.  A  surv^ey  was  commenced  with  the  view  to 
determining  the  exact  location  and  providing  the  necessary  lands  for 
Lock  and  Dam  No.  11. 

Connnercial  statistics  are  reported  under  the  head  of  "  Operating 
and  care,"  etc. 

Money  stdterfient, 

July  1,  1904,  balance  unexpended $3,225.67 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  118, 000. 00 
Received  from  sale  of  property  at  public  auction 47. 30 

121,  272.  J)7 
June  30,  190.5,  amount  expended  during  fiscal  year,  for  works  of 
improvement 2, 07.'l.  05 

July  1,  1905,  balance  unexpeude<l 119,  199.02 

July  1,  1905,  outstanding  liabilities 32.  8S 

July  1,  1905,  balance  available 119. 167.(^ 

July  1,  1905,  amount  covered  by  uncompleted  contracts 1,  357.00 


APPROPRIATIONS. 

August  11,  1888 $102,000.00 

Julv    1.    1SJ)8 (>,(MK).<Ml 

July   13,   1902 10.;MH)Jhi 

March  3,  1905 llK,iKHi.i«i 

2:^<>.;^oo.(M> 
Received  from  sale  of  property 239.  .17 

Total 236,539.:i7 


ABSTRACT  OF  CONTRACTS  IN  FORCE  ON   MUSKINGUM   RIVER  DLTIING  THE  FISCAL  YEAR 

ENDING  JUNE  30,  1905. 

Contract  for  huitding  one  lock  master's  dwelling  at  Lock  A^o.  4i  Muskingum 

Rit-er,  Ohio, 

Name  of  contractor :  Rechsteiner  Brothers. 

Date  of  approval :  June  30,  1904. 

Date  of  beginning :  On  or  before  July  22,  1904. 

Pate  of  expiration :  Ninety  fair  working  days  from  date  of  beginning. 
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!*«-•  l"^^' 


Building  1  lock  master's  dwelling,  except  the  concrete  foundation  and  first-story 
walls,  at  Lock  No.  4,  Muskingum  River,  Ohio $1,847.87 


Completed. 

Contract  for  furnishing  and  delivering  timber  for  raising  crvst  of  Dam  No.  S, 

Muskingum  River,  Ohio. 

Name  of  contractor :  W.  S.  Gregg  &  Co. 

Date  of  approval :  June  15,  1905. 

Date  of  beginning  and  date  of  expiration :  Delivery  of  timber  to  be  completed 
within  three  months  after  date  of  receipt  by  contractor  of  notice  of  approval 
of  contract 


Item. 


76,aj7  feet  B.  M.  white  oak  timber  for  the  lot. 


Contract 
price. 


$1,357.00 


GG2. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MUSKINGUM  RIVER, 

OHIO. 

During  the  past  year  this  system,  comprising  10  locks  and  dams, 
has  been  operated  and  kept  in  repair  and  four  of  the  lateral  canals, 
aggi'egating  2^  miles  in  length,  have  been  maintained  in  navigable 
condition.  The  canal  at  Taylorsville,  1  mile  long,  which  is  not  now 
reqyired  for  navigation,  has  been  kept  open  to  furnish  certain  water 
power  with  which  the  United  States  is  charged. 

During  the  past  winter  navigation  was  suspended  on  account  of 
ice  for  a  pc»rioa  of  seventy-nine  days. 

The  following  is  a  summary  of  the  work,  in  addition  to  ordinary 
maneuvering  oi  the  locks  and  care  of  property,  which  was  done  at 
the  different  parts  of  the  system  during  the  year: 

At  Lock  No.  i.  Marietta. — Replaced  broken  parts  of  the  apparatus 
used  for  operating  valves  in  middle  gates  of  lock.  Prepared  timbers 
for  use  in  replacing  decayed  parts  of  lock  gates.  Labor  was  required 
at  intervals  during  the  past  winter  to  keep  the  lock  in  working  order 
by  clearing  ice,  drift,  and  sedimentary  deposits  from  the  lock. 

At  Lock  and  Dam  No.  2^  Derols. — Rebuilt  a  section,  70  feet  in 
length,  of  the  guide  crib  above  the  river  wall  of  lock. 

At  Lock  and  Dam  No.  J,  I^owell. — Shaped  up  the  grounds  around 
the  lock  house  after  filling  in  257  cubic  yards  earth  and  laid  400  feet 
gravel  walk  frpm  lock  house  to  the  county  road;  built  an  outhouse 
and  cistern  at  the  lock  house  and  laid  a  sewer  pipe  from  house  to 
river.  Un watered  the  lock  above  upper  gates  by  means  of  the 
needle  dam ;  repaired  the  valve  stem  fastening  and  cleared  mud  and 
trash  from  the  valve  recess.  Made  new  operating  chains  for  the  gate 
valves.     Replaced  loose  drift  bolts  in  the  sheathing  of  dam. 

At  Lock  and  Dam,  No.  4,  Beverly. — Refilled  440  yards  earth  over 
about  250  feet  of  the  eroded  canal  embankment.  Repairs  were  made 
to  the  embankment  back  of  the  right  abutment  of  dam  by  refilling 
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sink  holes  with  50  yards  material,  replacing  200  square  feet  of  the 
downstream  slope  wall  and  raking  out  and  refilling  with  cement  mor- 
tar open  joints  in  the  upstream  slope  wall.  Prepared  timbers  for 
repair  of  the  upper  gates  of  lock.  Refilled  empty  cribs  and  resheathed 
the  lower  apron  of  the  dam  for  26  feet  of  its  length. 

At  Lock  and  Dam  No.  5,  Luke  Chute. — Under  contract  with  Clifton 
Brothers,  approved  October  3,  1904,  31  feet  in  length  of  the  guide 
crib  above  the  river  wall  of  lock  was  reconstructed  with  concrete. 
Damaged  masonry  of  the  lock  wall  was  replaced  with  2  cubic  yards 
concrete.  A  concrete  floor  was  laid  in  cellar  of  lock  house  and  minor 
repairs  were  made  to  this  building.  Besheathed  26  feet  of  the  lower 
apron  of  the  dam. 

At  Lock  and  Dam  No.  ff,  Stockport. — Removed  3  cubic  yards  loose 
rock  from  the  lower  approach  to  lock  and  placed  105  cubic  yards  stone 
covering  on  the  bank  back  of  the  right  abutment  of  dam. 

At  Lock  No.  7,  McConnelsville. — Replaced  the  decayed  wooden 
bulkhead  of  wharf  in  canal  with  a  concrete  retaining  wall  100  feet 
in  length.    Refilled  and  graded  over  1,400  feet  of  the  canal  bank. 

In  me  workshop  at  this  place  all  timber  used  in  repair  of  lock  gates 
and  maintenance  of  floating  plant  was  planed  ana  prepared.  The 
work  of  constructing  two  dump  scows  was  completed,  and  at  the  close 
of  the  year  the  alteration  of  the  floating  pile  driver  was  in  progress 
for  use  as  an  auxiliary  dredging  plant  in  the  removal  of  shoals. 

At  Lock  and  Dam  No.  8^  Eagleport. — Extended  the  wooden  guide 
crib  below  the  land  wall  of  lock  a  distance  of  115  feet,  with  a  Wew  to 
prevent  shoaling  in  the  lower  approach  to  lock.  The  crib  was  built 
to  a  height  of  15  feet  above  the  normal  level  of  the  pool.  Made  new 
bonnet  pins  for  the  upper  gates  of  lock. 

At  Lock  and  Dam  rJo.  P,  TaylorsvUle. — ^Under  contract  with  Clif- 
ton Brothers,  approved  October  3,  1904,  a  section  of  the  old  wooden 
slope  dam  119  feet  in  length  was  replaced  with  a  Portland  cement 
concrete  slope  and  31  feet  in  length  of  the  guide  crib  in  the  upper 
approach  to  the  lock  was  rebuilt  with  concrete.  The  following  is  the 
aggregate  amount  of  material  expended : 

Excavation  in  the  old  work cubic  yards—      480 

Timber  In  crib  under  lower  apron feet  B.  M—  9,819 

Concrete *. cubic  yards—  1,144 

About  600  cubic  yards  of  stone  was  f umi^ed  by  the  United  States, 
filling  cavities  in  the  rock  bottom  under  the  reconstructed  section  of 
dam. 

Rebuilt  both  leaves  of  the  guard  gates  at  head  of  canal  and  recon- 
structed the  lower  gates  of  the  lock  SLDove  8- foot  stage  of  river. 

Built  a  concrete  revetment  240  feet  in  length  on  the  canal  embank- 
ment from  guard  gates  to  pivot  pier  of  drawbridge.  Refilled  wash- 
outs in  the  canal  embankment  at  old  Lock  9  with  3,980  cubic  yards 
earth  over  a  distance  of  656  feet.  Repaired  the  inside  leaf  of  the 
lower  gates  of  old  lock.     Built  a  storehouse  and  outhouse  at  the  lock. 

At  Lock  and  Dam  No.  10^  Zanesville. — Placed  289  cubic  yards  of 
stone  covering  over  900  feet  of  the  eroded  canal  embankment.  Re- 
constructed both  leaves  of  the  guard  gates  at  head  of  canal  and 
replaced  decayed  timbers  in  the  lower,  middle,  and  upper  gates  of  the 
lock.  Placed  splash  boards  on  the  dam  during  the  dry  season  of 
1904.    Removed  loose  stone  from  around  the  miter  siU  of  guard 
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gates  and  employed  labor  when  necessary  to  assist  in  clearing  drift, 
ice,  and  mud  deposits  from  the  lock  and  canal  and  to  mow  the  canal 
banks.    Made  new  operating  chains  for  valves  in  lower  gates  of  lock. 

The  U.  S.  dredge  Malta  was  usefully  employed  throughout  the 
working  season  in  dredging  out  the  canals,  approaches  to  locks,  and 
channels  in  pools,  and  in  removing  sna^  and  other  obstructions.  A 
table  is  appended  showing  the  localities  worked  over  and  cost  of 
dredging.  The  dredge  was  attended  by  the  U.  S.  S.  Vega.  Included 
in  the  work  accomplished  hy  the  dredge  there  was  dredged,  for  the 
betterment  of  the  water  service  of  the  city  of  Zanesville,  3,860  cubic 
yards  mud,  stone,  and  slag,  the  cost  to  the  city  for  the  use  of  the 
plant  being  $210. 

The  floating  plant,  consisting  of  dredge,  steamboat,  scows,  pile 
driver,  barges,  etc.,  was  kept  in  serviceable  condition;  many  of  the 
worn-out  parts  of  the  dredge  Malta'  were  renewed.  Two  dump 
scows  and  a  quarter  boat  for  the  crew  of  the  dredge  were  built. 

The  U.  S.  S.  Vega  was  employed  during  the  working  season  in 
towing  material  used  in  reconstruction  work  and  as  dredge  tender. 

Establishment  of  harbor  lines  at  Zanesville, — Four  lines,  aggre- 
gating 6  miles  in  length,  as  tentatively  determined  at  a  public  hear- 
ing held  April  18,  1905,  relative  to  the  establishment  of  harbor  lines 
along  the  Muskingum  River  at  Zanesville,  were  marked  on  the 
ground,  and  maps  are  being  prepared  showing  the  lines,  with  proper 
description,  with  a  view  to  their  final  approval  by  the  Secretary  of 
War.  The  cost  of  this  work  up  to  the  close  of  the  fiscal  year  was 
$228.69. 

The  following  is  a  statement  of  the  amounts  and  dates  of  all  allot- 
ments for  this  work : 


AHotted— 

Allotted— 

VV,   \f\f\f,   w 

July  21,  1887 

$190, 000. 00 

July  12.  1895 

$29, 971.  20 

August  13,  1888  . 

177, 623. 00 

July  24.  1896 

41,  337. 10 

July  1,  1889 

232, 080. 00 

July  23,  1897 

43, 527.  50 

July  19,  1890 

195,  665. 00 

July  23,  1898__.'.-_ 

35, 950.  58 

May  28.  1891 

20,000.00 

July  25,  1899 

44,954.30 

July  8,  1891 

155, 200. 00 

October  16,  1899 

1, 500. 00 

November  9,  1891— 

39,980.00 

July  14,  1900 

44,  921.  96 

November  24,  1891— 

1,200.00 

June  25,  1901 

38,  251.  42 

December  9,  1891___ 

1,200.00 

July  25,  1902 

47, 576.  72 

January  5,  1892 

12, 241. 54 

July  10,  1903 

50,  358.  37 

August  3,  1892 

42, 919. 47 

July  11,  1904 

54, 000.  75 

July  22,  1893 

52,  745.  36 

July  25,  1894 

47, 157.  66 

Total 

1,620,361.93 

Special  work  authorized  ty  act  of  Congress. 
Allotted— 

March  21,  1895,  protection  wall  at  Zanesville $1,651.00 

June  17,  1895,  pier  of  railroad  bridge  at  Marietta 10,449.60 

June  17,  1895,  pier  of  county  bridge  at  Taylorsville 5,834.20 


Total 17,934. 80 
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ABSTRACTS    CF    CONTRACTS    IN    FORCE,    OPERATING    AND    CARE    OK    MUSKINGUM    RITER, 
DURING    THE    FISCAL   TEAR    ENDING    JUNE   30,    19(>5. 

Contract  for  buUdinp  quarter  boat,  except  hull,  for  use  on  Muskingum  River, 

Ohio. 

Name  of  contractor :  C.  O.  Waxier. 

Date  of  approval :   July  13,  1904. 

Date  of  l)e^iniiing  and  date  of  expiration :  Work  to  bej^ln  within  ten  days  after 
re<-eipt  by  the  contractor  of  the  hull,  and  to  be  completed  within  a  further  forty 
fair  working  days,  Sundays  and  legal  holidays  excepted. 


Item.  'Contrart 

price. 


1  quarter  boat,  except  the  hull - fSMaOO 

('ompleted. 

Contract  for  furnishing  and  delivering  Jock-gate  timber  for  repairs  on  Mus- 
kingum River,  Ohio. 

Name  of  contractors :  Roe  &  Woodrow. 
Date  of  approval :  Sei)teml)er  12,  1904. 

Date  of  beginning  and  date  of  expiration:    Delivery  to  be  completed  within 
two  months  after  receipt  by  contractor  of  notice  of  approval  of  i-ontract. 


Item. 


34,784  feet  B.  M.  lock-gate  thnber. 


Contract 
price 

(unit  rate 
per  M 
feet). 


$27.50 


Completed. 

Contract  for  furnishing  and  delifcring  ichite-oak  timber  for  repairs  to  cribs  and 
m  dams  on  Muskingum  Rii^cr,  Ohio. 

Name  of  contractor :  J.  L.  Sutter. 
Date  of  approval :   September  12,  1904. 

Date  of  i>eginning  and  date  of  expiration :    Delivery  to  be  completed  within 
two  months  after  receipt  by  contractor  of  notice  of  approval  of  contract 


Item. 


Oontract 
price 

(unit  rate 
per  M 
feet). 


66,S44  feet  B.  M.  white-oak  timber  . 


$16.90 


Completed. 


Contract  for  furnishing  material  and  labor  for  repair  of  Dam  .Yo.  9,  and  guide 
cribs  at  Locks  .7  and  .9,  Muskingum  River,  icith  concrete. 

Name  of  contractors :  Clifton  Brothers. 

Date  of  approval :  October  3,  1904. 

Date  of  l)eginning  and  .date  of  expiration :  Work  to  be  commenced  wi^iin  ten 
calendar  days  after  the  date  of  receipt  by  the  contractor  of  notice  of  approval 
of  contract,  and  to  l>e  completed  within  a  further  sixty-five  fair  working  day.t, 
Sundays  and  legal  holidays  excepted. 
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Item. 

Contract 
price 
(unit 
rate). 

Repaira  to  Dam  No.  9: 

Excavation 

cubic  yard.. 

10.76 
HO.  00 

Timber 

MfeetB.M.. 

Concrete                     .... 

cubic  yard 

4.87 

ReconHtruction  of  sruide  cribs  at  Locks  5  and  9: 

Excavation          _. 

do.... 

.75 

Concrete 

do.... 

4.87 

(Completed. 


Summary  of  expendilureM  far  operating  and  care  of  locks  and  dams  on  Mus- 
kingum River,  Ohio,  for  the  fiscal  year  ending  June  SO,  1905. 

Office  expenses,  8ui>erintendence,  and  contingencies ^,  943.  :i5 

Labor    24,411. 17 

Fuel 1, 075.  61 

Expenses 1, 2ii\).  82 

liepairs 23, 378.  »52 

Total 55, 048.  57 

In  tills  summary  Is  Included  the  sum  of  $9,900,  which  amount  was  transferred 
to  the  appropriation  for  "  Improving  Ohio  River :  (Joneral  Improvement."  The 
work  for  which  the  amount  was  allotted  (removing  bar  at  mouth  of  Muskingum 
River)  was  performed  by  the  Ohio  River  dredges. 


Detailed  statement  and  cost  of  dredging  on  Muskingum  River  under  the  appro- 
priation for  "Operating  and  Care  of  Canals  and  Other  Works  of  Navigation, 
indefinite,*'  for  the  fiscal  year  ending  June  30,  1905. 


September. 
October 


November . 


Material  excavated. 


December 

December  to  April 

April 

May 

June , 


Total. 


Lowell . 
do. 

Beverly. 

Baldwin's  rip 
Danas  Island 

Meigs  Creek 

PoolNo.e 

Pool  No.  8 

Eagleport 

do 

do 

do 

Taylorsville 

do 

do 

McConnellsville  . . . 

do 

do 

do 

Stockport 

Gaysport  Bridge .. 

no 

Zanesville 

do 

do 

do 

do 

do 

do 

Lowell 

Devols 


19,085  yards  mud,  at  2.8178  cents 

2,740  yards  mud,  at  3|  cents 

5,950  yards  mud  and  gravel,  at  8  cents  . . 
8,200  yards  mud  and  gravel,  at  8  cents . . 

10  snags,  at  |3 

Isnag 

2  trees  and  8  logs,  per  lot 

6  snags,  at  $8 

650  vards  sand  and  eravel,  at  8  cents 

7,486  yards  sand,  at  8  cents 

12  logf),  per  lot 

1,500  yards  mud,  at  9  cents 

8,200  yards  sand  and  gravel,  at  '4  cents . . 
2  snags,  per  lot 


11< 

8,240  yards  mud,  at  8i  cents 

1  tree 

81offa,  at  50  cents 

6,990  yards  mud,  at  5  cents 

800  yards  gravel,  at  12  cents 

181  yards  rubblestone,  at  4()  cents 

49  piling,  per  lot 

1,270  yards  mud,  at  10  cents 

}|,920  yards  mud  and  sand,  at  10  centn 

Repairs 

1.500  yards  mud,  at  10  cents 

14,4«0  yards  mud,  at  64  cents 

Sunken  baree 

8,860  yards  sutg,  stone,  and  mud,  at 5.44  cents 

5,052  yards  mud,  at  8.628  cents 

624|  yards  sand  and  mud,  at  10  cents 


Total 
cost. 

$537.77 

96.90 

178.60 

246.00 

80.00 

6.00 

12.66 

18.00 

44.00 

596.88 

14.81 

186.00 

246.00 

7.08 

1.00 

218.40 

1.00 

4.00 

849.50 

86.00 

72.40 

64.16 

127.00 

802.00 

1,701.88 

150.00 

989.90 

61.46 

210.00 

486.92 

62.46 


6,977.47 


The  sum  of  $4,400.01  for  operating  V.  S.  S.  Vega  during  the  year  is  not 
Included  In  the  total  cost  of  dredging,  but  the  greater  part  of  that  amount  was 
Incurred  while  engaged  as  tender  for  the  IT.  S.  dredge  Malta. 
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Muskingum  River  leases. 


Location. 


Lessee. 


Dated. 


Expiree. 


Year  ending  April  SO^  1905. 


Dam  No.  1,  Marietta 

Dam  No.  8,  DevolB 

Dam  No.  8,  Lowell 

Do 

Do 

Do 

Do 

Do  

Dam  No.  4,  Beverly 

Do 

Do 

Do 

Dam  No.  6,  Stockport 

Dam  No.  7,  McOonnelsville . 

Do 


Dam  No.  7,  Malta 

Dam  No.  9,  Dvncans  Falls . 
Dam  No.  9,  Taylorsville  ... 

Do 

Do 

Dam  No.  10,  Zaneeyille 

Do 


Do. 
Do  . 
Do  . 
Do  . 

Do  . 

Do  . 


Symmes  Creek . 


Year  ending  May  31,  1905. 


Dam  No.  10,  ZanesTille. 
Do 


The  Phoenix  Mill  Co ... . 

GkitesA  Payne 

John  A.  Mcclain 

Bechnteiner  Bros 

do 

E.  W.  Upragne  estate 

First  National  Bank  . . .. 

E.W.Webster 

Bobbins  Bros 

Langenberg  A  Abrams . 

T.F.Lowe 

Village  of  Beverly 

W.H.PhillipB. 


E.M.Stanbery  .. 
McConnelsville-Malta  Electric 

Co. 
Ohio  and  Little  Kanawha  R.  R. 

Co. 

John  Miller 

Frazier  &Son 

W.H.Frazier 

Chas.  U.  Shryock 

John  T.  Drone i 

The  ZanesviUe  Bwy.,  Light,  and 

Power  Co.  | 

do I 

do I 

Muskingum  Cofftn  Co i 

ZanesviUe  Mantel  and  Furniture 

Co. 

T.  L.  Moorehead 1., 

Muskingum   and  Ohio    River 

Transportation  Co. 
Jasper  K.  McCann 


May  1,1904 
May  1.1889 
May   1,1890 

do 

Nov.  1,1898 
Dec.  8,1879 
June  1.1900 

do 

May  1,1889 
May    1,1890 

.....do 

May  1,1901 
May  1,1889 
Sept.— ,1889 
Nov.   1,1890 

May    1,1880 

Dec.  81,1886 

do 

Jan.  12,1904 
May  1,1904 
May  1,1890 
.....do 


May  1.1984 
May  1,1909 
Mayl.1910 

Nov.  1,1912 
Dec.  15,1909 

Do. 
Jane  1,1906 
May    1,1909 
Mayl,1910 

May  1,1981 
July  15.1904 


John  Blankenbuhler . . . 
Frederick  Abel  estate. 


May  1,1899 
Apr.  30,1906 
May  1,1880 
do 

May  1,1898 
Mar.  88,1906 

May    1,1900 


June  1,1808 
do 


Nov.   l.lfln 
May    1,1985 


May  1,1984 
May  1,1909 
Mayl,1910 

May  1,1909 
Apr.  30,1983 
May    1,1910 

May  1,1913 
Nov.  18.1907 

May    1,1906 


June  1,1909 
Do. 


Leases — Water  power,  land,  and  rental. 


Lessee. 

Subject. 

Cubic  feet 
of  water 

minute. 

Annual 
rental. 

Rebate. 

Bente 

col- 

lected. 

The  Ph<M*Tiix  Mill  rv> 

Water  power.... 
do 

18,000 
9,000 
7880 
4,446 

1300.00 
108.00 
174.78 
106.70 
10.00 
5.00 
10.00 
5.00 
100.00 
114.84 
109.80 
100.00 
880.04 

$800.00 
108.00 

Ghktes  &  Payne 

John  A.  Mct!3ain 

do 

174.72 

Beichsteiner  Bros 

do 

106.70 

Do 

Land 

10  00 

E.  W.  Sprague  estate  o 

do 

5.00 

First  National  Bank 

do 

10  00 

E.  W.  Webster 

do 

5.00 

Bobbins  Bros.  I> 

Water  power.... 
do 

1,904 
6,600 
6,063 
5,000 
6,890 

Langeub^rg  A  Abrairis 

114.84 

T.  F.Lowe 

do 

109  80 

Village nf Beverly    .... 

do 

100.00 

wn?PhiiHr«e 

do 

877  96 

E.  M.  Stanberyd 

do 

McConnelsville-Malta  Electric  Co.... 

...  .do 

808.84 
8.50 

806  84 

Ohio  and  Little  Kanawha  B.  B.  Co. . . 

Land 

8.50 

John  Maierd 

Water  rent 

do 

!§«. 

Frazier  &  Sond 

W.  H.  Frazier  i/ 

do 

886.00 
85.00 
468.60 

885  00 

Chas  TT  Rhrynok 

Land 

85.00 

JohnT.  Drone 

Water  power.... 

7,560 

458.60 

"  Lease  transferred  to  F.  H.  Wolfram,  May  27,  1905. 

*  No  collection. 

*>  Lease  surrendered  July  15,  1905,  by  payment  of  1277.96.  being  the  amount  due  at  that 
date. 

*  Perpetual  free  lease  of  water  power. 

'  Enough  to  propel  10  run  of  4-foot  5-Inch  millstones. 

t  Enough  to  propel  15  run  of  4i-foot  millstones. 

'  Lease  transferred  to  Chas.  U.  Shryock  May  3,  1904. 
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Leases — Water  power,  land,  and  rental — Continued. 


LeflBee. 

Subject. 

Cubic  feet 
of  water 

mmate. 

Annual 
rental. 

Behate. 

Bents 
col- 
lected. 

The   ZuiesYille    Bwy.,  Light   and 
Power  C5o. 
Do    

Water  power... - 
.....do 

6,020 

7.399 

60,809 

4,619 

4,794 

$381.74 

443.82 
1,760.82 
20r.88 
188.98 
25.00 
26.00 

5.00 
100.00 
184.60 

$861.74 

"isOT.'oi' 

44a  82 

Do 

do 

96a  78 

Mnnklnornm  Ooffln  Co        

do 

207.86 

Zn-nfMYiuA  Mantel  and  Fnmitnre  Co 

do 

188.96 

T.  L.  Moorehead                 

Land             .   .. 

25.00 

MuskinRmn  and  Ohio  Blver  Trans- 
portation Co. 
Jasper  K.  MoCann 

do 

25.00 

do 

5.00 

Jnh'n  Blanlc^nbnhler               

Water  power.... 
do 

2,700 
5,200 

100.00 

Frederick  Abel  estate 

184.60 

Total 

4,730.02 

COMMERCIAL  STATISTICS. 


Commerce  of  M^iskingum  River  during  the  calendar  year  ending  December  31, 

1904, 

LOCK  NO.  1. 


Month. 

Steam- 
boats. 

Barges. 

MlHcella- 
neons. 

Bafts. 

Total. 

Number 

of  lock- 

ages. 

March.                    

29 
60 
44 
54 
65 
74 
88 
52 
48 
6 

2 
2 
6 
6 
17 
15 
12 
13 
7 
4 

4 

40 

1 

85 
105 
54 
71 
92 
121 
160 
94 
63 
25 

85 

April 

8 
8 
11 
10 
82 
64 
29 
8 
15 

78 

1^7 

51 

Jnne 

84 

July 

88 

Angnst 

92 

September '. 

1 

102 

October 

68 

November 

57 

15 

Total 

515 

175 

84 

46 

820 

640 

LOCK  NO.  2. 


January . 

5 
40 
50 
82 
71 
65 
64 
58 
69 
51 
24 

5 
45 
64 
70 
82 
76 
71 
69 
74 
69 
28 

5 

MSSh^:::::...::::..- :.::.:: 

2 

2 
4 
8 
3 
2 
4 
2 
8 
4 

8 

43 

April 

8 

4 
8 
8 
5 
7 

18 
5 

84 

fiSy 

70 

Jnne , . .    . 

82 

July 

76 

August 

71 

September 

October 

60 

74 

November 

60 

December 

28 

Total 

658 

29 

68 

8 

643 

641 

LOCK  NO.  3. 


March 

42 
60 
60 
74 
84 
61 
64 
60 
61 
20 

1 

43 
70 
06 
83 
71 
69 
65 
65 
61 
22 

43 

April 

8 
2 
2 

3 

8 

70 

May..:... :.:..::...::::: 

66 

June  - . .--.  ,      . , , . 

82 

Jnly 

68 

August 

69 

Bep^mber     

65 

October 

65 

November 

60 

December 

22 

Totol 

544 

25 

45 

1 

615 

610 
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Commerce  of  Muskingum  River  during  the  calendar  pear  ending  December  31. 

190^— Conthme^ 


Month. 


LOCK   NO.  4. 


wT.-     Bargee. 


MiBrella- 
;   neouB. 


Rafts.       Total. 


Number 

ofloclt- 

agert. 


March 

April 

May 

June 

July 

AURUSt 

September 
October  . . . , 
November. 
December . 

Total 


42) 

1 

7 

58 

02  1 

5 

<w  1 

11 

62  > 

7 

11  , 

M  1 

4 

17 

63 

20 

11 

58 

2 

•  1 

52  ' 

7 

8  ' 

2U 

4 

2  1 

540 


68  > 


2 

r' 

I--"--"---. 

80  3 

I 


43  I 
74  ! 

Si 

?gi 

60  I 

67 

261 


6B1 


March 

April 

Mmy 

June 

July 

Au8:ust 

September . 

October 

November.. 


LOCK  NO.  5. 


Total  . 


LOCK  NO.  6. 


March 

AprU 

May 

June 

July 

August 

September  . 

October 

November. . 

Total. 


8 

2 

10 

2 

11 

2 

16 

6 

11 

1 

10 

8 

2 

7 

4 

4 

5 

80 

^1 

45 


149 


LOCK  NO.  7. 


March 

April 

May 

June i 

July ' 

August ' 

September ' 

October 

November { 

December 

Total I 


10 
9 
13 
13 

18  . 

20 
6  ! 

16  ; 

8 


110 


54 


7    1 

8   1 

8   1 

»! I 

*i I 


11 

10 
14 
22 
24 
39 
13 
80 
25  I 
4 


192 


LOCK  NO.  8. 


March 

April 

May 

June 

July 

August 

September . 

October 

November  . 
December.. 

Totol- 


50 
54 
65 
67 
67 


594 


2  ! 

2  1    

2  1  11    

4  2    

3[  9! 

8  20  I , 

12  I  12 

14  9                 1 

7  I  8    , 

8  I  24    

"sTi            96~|              1 
I  


52 
57 

78 
73  I 
79| 
105 
92 
90  I 
74 
48  I 


74$ 


43 

71 

e» 

79 
71 
87 
68 
61 
25 


6B0 


10 

..!    10 

10 

10 

2 

8  

16 

11 

14 

8 

2  

19 

17 

14 

7 

5  

26 

18 

11 

2 

7  

SO 

17 

9 

5 

9  

28, 

16 

8 

8 

18  

29l 

15 

9 

5 

6] 

20  ■ 

18 

4 

7 

1  1 

12; 

9 

89 

84 

61  1 

-     ^"*  1 

131 

10 
IT 
14 
16 
17 
IT 

9 
10 

8 


118 


11 
10 
13 
17 

30 
9 
19 
16 
2 


149 


52 

56 

76 

75 
93 

78 
75 


60L1 
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Commerce  of  Muskingum  River  during  the  calendar  year  endmg  December  SI, 

190.i--i:out[imea. 

LOCK  NO.  9. 


Month. 


boatH. 


March 52 

April ;  Tw 

May I  63 

June 67 

Jnly - 69 

August I  87 

September I  75 

October i  73 

November 68 

December '  21 

Total 620 


Barges. 

Miacella, 
neou.s. 

Rafts. 

Total. 

Number 

oflock- 

ageH. 

2 

1 

1 
55  '                5i 

2 

8 

57 
80 
76 
81 

108 
92 

147 

55 

U 

74 

5  '              4 
8                 9 

78 

76 

9  i             12 

97 

15  1              2 

83 

71                 3 

129 

11                 8 

77 

AS 

3 

24  1              22 

124               53 

797  1             785 

LOCK  NO.   10. 


March 

April 

May 

June 

July 

August 

September 
October  ... 
November 
December . 

Total 


SUMMARY. 


Lock  No.— 


1. 
2. 
3. 
4. 

5. 
6- 
7. 
8- 
9. 
10. 


51 
62 
75 
70 
67 
71 
57 
50 
58 
18 

6 

1 
4 
2 
2 
6 

22 
4 

87 

a5 

1 

1 

58 

57 

64 
79 
76 
75 
96 
86 
63 
98 
118 

56 

78 

8 
6 
21 

7 

74 

74 

89 

88 

61 

8 

88 

67 

588 

179 

42 

804 

722 

Total  . 


Steam- 
boats. 

Barges. 

Miscella- 
neous. 

Rafts. 

Total. 

820 
648 
616 
601 
174 

Number 
of  lock- 
ages. 

515 

658 
544 
640 
80 

175 
29 
25 
68 
34 
24 
54 
57 
124 
179 

84 
58 
45 
80 
51 
45 
28 
96 
68 
42 

46 
8 
1 
8 

640 
641 
610 
600 

lai 

80 

149 
192 
748 
797 

118 

110 

149 

604 
620 

1 

660 
79R 

588 

804               722 

4,233 

769 

bn 

54 

6,683 

5,066 

^Statement  of  commerce  parsing  the  IocIh  on  the  MuHkingum  River,  Ohio,  during 
the  calendar  year  ending  December  SI,  190 Ji. 


Articles. 


Beer 

Brick 

Cattle 

Coal 

Cement 

Com 

Eggs 

Flour 

Hay 

Hides 

Hogs 

Horses 

Iron,    manufac 

tured 

Leather 

Lime 

Lumber 


Tofns.  I  Tons. 


3 

424 

1,480 


136 
495 
171 
1,018 
41 
415 
178 

780 
1 

'i,'798' 


478 
1,147 


125 
629 
786 
1,664 
41 
652 
216 


1 

7 

619 


Tons.  I  Tons. 

8  I  7 

629  <        411 

4SSt 

686 

23 

92 

481 

428 


461 

1,326 

6 

119 

523 

713 

1,385 

41 

556 

217 

849 

1 

3 

518 


Lock  No.  — 


46 
447 
200 

701 
1 
8 

861 


5. 

6. 

7. 

8. 

9. 
Tons. 

10, 

Tons. 

Tons. 

Tons.  1 

Tons. 

Tons. 

8 

8 

0 

7 

7 

7 

12 

685 
117 

40 

685 

263 

225 

180  1 

30 

380 

811 

806 

410 

4n 

247 

23 

23 

81 

86 

65 

75 

85 

28 

20, 

141 

188 

114 

332 

280 

190 

61 

42 

47 

84 

81 

46 

76 

128 

177 

825 

216 

156 

472 

684 

688 

41 

40 

45  ' 

45 

45 

40 

246 

220 

142 

40 

17 

10 

124 

124 

120 

1 

122 

117 

116 

660 

686 

580  ! 

412 

889 

364 

8 

42 

4 

81 

86 

31 

242 

256 

%2 

677 

844 

88] 
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Statement  of  commerce  pasning  the  locks  on  the  Muskingum  River,  Ohio,  during 
the  calendar  year  ending  December  SI,  190J^ — Continued. 


▲rticlee. 

Lock  No. - 

1. 

2. 

8. 

4. 

5. 

«. 

7. 

8.      j      9. 

10. 

Merchandlue,  mis- 

oellaneoQS 

Oil       

Tons. 

12,903 

61 

109 

90 

184 

5,978 

134 

70 

364 

208 

1 

1,861 

800 

5 

Tons. 

16,865 
123 
181 
150 
228 
257 
138 

70 
264 
600 

18 

Tons. 

15,708 
114 
128 
140 
211 

50 
121 

73 
485 
654 

11 

Tons. 

18,799 

100 

98 

118 

173 

5fi0 

141 

65 

342 

437 

8 

22 

418 

1 

Tons. 

42 

28 

129 

440 

63 

40 

889 

217 

6 

Tons. 

5,8n 

60 

80 

15 

107 

480 

86 

15 

888 

258 

4 

Tons. 

86 

15 

115 

Tons.  1  Tons. 

15,957  '  17,087 
25  1         24 

291         SB 

7'         10 

160  ,        157 

Tons. 
IS,  418 

Poultry 

■a 

Produce...  ...  ... 

10 

Bftlt 

156 

8*nd,  stone,  etc... 
Sheep 

882 
9 

1,887 

3 

1 

282 

752 

8 

2 

178 

6,302 
3 

Staves 

' 

Stoneware 

Straw  . 

880 
185 

288 
799 

4 

313 
741 

Sugar  

75f 

Timber 

32 

Wheat 

446 
2 

448 
1 

854 

1 

810 

1 

26i          147 
1 

IM 

Wool 

1 

Total 

29,805 

26,277 

25,882 

21,819 

10,120 

9,405 

8,695  1  21,623 

24,028 

29,618 

Passengers 

80,898 

22,281 

19,401 

10,965 

3,028 

2,797 

3,306  1  20,745 

26,872 

43,871? 

lAst  of  steamboats  (stem-toheel)  plying  on  the  Muskingum  River  between  Zanes- 

ville  and  Marietta,  Ohio. 


Name  of  steamer. 


Lorena 

Sonoma 

Valley  Qem 

Vega 

Excela 

Helen  White  a.. - 
T.  N.  Bamsdella 

MaryH.a 

Jewela 

Gtoneviaa 

Nellie  Walton  a.. 

8cout« 

Pioneer  City  a 

Riyala 

Rutha 

Oleanera 

Prank  Tyler  a 

P.  M.  Pfeila 

Valley  Belle  « 

Greenwood  a 

T.  M.  Patea 

Darlinga 

Pacific  No.  2a.... 

Volunteer" 

Bemadina  King  « 


Breadth. 

Depth. 

Draft. 

Ton- 
nage. 

JF^t. 

F^et. 

Inches. 

38 

5 

24 

fii: 

20 

3^ 

28 

116 

m 

24 

156 

m 

26 

90 

18 

24 

100 

32 

24 

m 

22 

24 

150 

19 

20 

90 

23 

18 

100 

20 

24 

40 

30 

86 

200 

20 

24 

150 

35 

24 

100 

28 

4i 

86 

175 

26 

24 

1:5 

43 

48 

aso 

20 

24 

100 

24 

86 

125 

22 

Bk 

24 

125 

38 

86 

350 

26 

80 

W 

24 

86 

1« 

40 

48 

m 

38 

4i 

86 

g»» 

18 

2* 

80 

10) 

'  Only  occasional  trips. 

List  of  steamboats  plying  on  the  Muskingum  River  between  ZanesviUe  and 

Dresden,  Ohio, 


Name  of  steamer. 


Golda 

Outingfr 

KUlSreft... 
Oadaboutb... 
Muskinfi:um  b 
England  (>.... 

Janette  f> 

Betty  b 

Aliceft 

Bay  Leei> 

Uarda«> 


Length 

Breadth. 
Feet. 

Depth. 

Draft. 

Ton- 
nage. 

Feet 

F^t 

Inches. 

90 

16 

2 

12 

40 

47 

9 

4 

80 

85 

6 

8 

80 

21 

4f 

2k 

22 

18 

4 

2 

12 

16 

4 

2 

12 

16 

4 

2 

12 

20 

54 

2i 

20 

18 

5 

2i 

20 

18 

4i 

2 

18 

.? 

49 

16 

2* 

18 

]2 

•  Packet  from  Zanesvllle  to  Dresden,  Ohio. 


» Pleasure  boats. 
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List  of  gasoline  towhoats  and  pleasure  boats  plying  on  the  Muskingum  River,  in 

pool  above  Marietta,  Ohio, 


Name  of  boat 

Character. 

Length. 

Beam. 

Draft. 

Elanore 

Towboat 

do 

Feet. 
90 
60 
40 
36 
40 
66 
40 
16 
18 
12 
14 
24 
86 
18 
20 
14 
26 
14 
16 
18 
16 
40 

Feet. 

14 

12 

13 

14 

12 

12 

12 

4 

4 

8 

4 

6 

8 

6 

6 

8 

6 

6 

4 

5 

6 

8 

Inches. 
24 

Annie  M.  Bbaw , 

20 

»h{ftA«* 

do 

24 

Hustler 

do 

24 

Helen  W                                                   ... 

do 

24 

Calhoun 

do 

24 

Marietta 

Trnscott 

Pleasure  boat 

do 

86 

24 

Laken 

do     

24 

Bessie 

do 

24 

Earl •. 

".do! .:::::: 

80 

Ada 

do 

36 

Nixon 

.do     .... 

36 

Freda 

do 

80 

Racine 

do 

24 

LHlan 

do 

18 

B  H)th 

-do    -      . 

80 

Titley 

ArtbnrD 

do 

24 

..do 

24 

Miaaen 

do 

80 

Belle  B 

do    . 

18 

Ethel 

do 

24 

GG3. 

IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND 

KENTUCKY. 

A  statement  of  the  original  condition,  projects,  etc.,  will  be  found 
in  the  summary. 

The  United  States  has  built  3  locks  and  3  movable  dams  on  the  main 
river.  They  are  designated  as  Nos.  1,  2,  and  3,  and  are  located  at 
Catlettsburg,  Ky.,  at  the  mouth  of  the  Big  Sandy,  at  Kavanaugh, 
Ky.,  13  miles  above  the  mouth,  and  at  Louisa,  Ky.,  26  miles  above  the 
mouth,  and  just  below  the  junction  of  the  forks.  The  present  project 
provides  for  18  more,  extending  slack  water  improvement  to  the 
mouth  of  Pond  Creek  (just  above  Williamson,  W.  Va.),  on  the  Tug 
Fork,  and  to  Pikeville,  Ky.,  on  the  Levisa  Fork,  58  miles  and  88.5 
miles  by  water  above  Louisa,  respectively. 

Of  the  18  locks  still  provided  for  by  the  project,  2  locks  are  being 
built,  one  on  each  fork,  next  above  their  junction.  These  locks  will 
be  known  as  Lock  No.  1,  Tug  Fork,  and  Lock  No.  1,  Levisa  Fork. 
They  are  located  near  Saltpeter,  W.  Va.,  on  the  Tug  Fork,  and  at 
Chapman,  Ky.,  on  the  Levisa  Fork,  about  3.7  and  8  miles,  respectively, 
above  Louisa.  The  Norfolk  and  Western  Railroad  has  a  station  at 
Saltpeter,  and  the  Chesapeake  and  Ohio  Railroad  has  a  station  at 
Chapman. 

Under  the  allotments  for  preliminary  work  and  subsequent  appro- 
priations the  following  work  has  been  accomplished  during  the  year : 

At  Lock  and  Dam  No.  i,  Catlettsburg^  Ky. — Good  progress  has 
been  made  on  this  work,  the  lock  being  already  built,  and  the  dam 
completed  during  the  j^ear.  Some  paving  is  still  required  on  the 
lock  site  for  full  protection. 

The  items  of  work  done  during  the  fiscal  year  by  the  Sheridan 
Kirk  Contract  Company,  resulting  in  the  completion  of  the  dam,  are 
as  below.    The  final  estimate  for  this  work  was  made  in  October,  1904, 
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Classiflcation. 


Qnanti- 
ties. 


Price. 


Riprap cubic  yards.. 

Earth  excavHtion do 

Rock  excavation do 

Bolt  holes  in  rock  or  maponry linear  feet.. 

Concrete cubic  yards. . 

Timber  in  permanent  work feet  B.M.: 

Ironwork pounds.. 

Embankment cubic  yards.. 

Square  paving square  yards.. 

Rough  pavine do 

Removal  of  old  lock  coflfordam  (for  the  whole  work ) 

Wier  cofferdam  (for  the  whole  work) 


341 

2,943 

90 

806 

2,206 

28,680 

233,161 

S68 

980 

411 


Total. 


$2.00 

.42 

2.00 

.40 

5.00 

60.00 

.065 

.50 

3.00 

2.50 

500.00 


Amount. 


238. « 

eo.a> 

14«.«» 

025.  <10 
4J4.?«1 
155.47 
284.  tn 

5l»).O0 
741 -« 


39.063.15 


Under  contract  dated  May  25,  1903,  the  Atlas  Portland  Cement 
Company  delivered  1,700  barrels  of  Portland  cement,  completing  their 
contract,  with  5,000  barrels  delivered. 

.1^  Loch  and  Dam  No,  J,  Kavanaugh^  Ky, — Fair  progress  has  been 
made  on  this  work,  the  lock  being  already  built  and  the  dam  com- 
pleted during  the  year.  The  contractor  (E.  Brown  Baker)  exceeded 
the  time  allowed  for  the  completion  of  the  dam  by  three  and  one-half 
days,  finishing  the  work  on  May  7,  1905.  He  was  charged  $6.42,  ex- 
penses of  superintendence,  as  provided  in  the  contract. 

The  items  of  work  done  during  the  fiscal  year  by  the  contractor,  E. 
Brown  Baker,  resulting  in  the  completion  of  the  dam  and  bank  pro- 
tection, are  as  below  (final  CvStimate  was  made  May  10,  1905)  : 


Classiflcation. 


Piling,  round linear  feet.  ' 

Ck>fferdams  (whole  work) 

Riprap,  fnmished  and  placed cubic  yards..' 

Earth  8X04  vation do — , 

Rock  excavation do — I 

Bolt  holes  in  rock  and  masonry linear  feet. . 

Concrete <'ubic  yards..! 

Timber  in  i)ermanent  work feet  B.  M . . 

Ironwork pounds.. 

Embankment. cubic  yards.. 

Paving square  yar*  s..i 

Removal  of  old  cofferdam  of  kx;k  (for  the  whole  work) 


Quanti- 
ties. 


1,847.5 


831 

16,9T7 

2,238 

1.617 

2,905 

10,053 

281, »» 

8,(i00 

3,330 


Price. 


fO.75 

13,000.00 

1.00 

I  .40 

3.00 

.50 

(t.00 

70.00 

.06 

.40 

2.60 

600.00 


Total. 


T 


Amount. 


tl,3S5.6:} 

13,Ui)m 

831. »»» 

6. 79f »..«») 

6.n4.ri) 

8(K.50 

17.4:«).»» 

766.71 

16.9(10.08 

l.4«).0r> 

8, 385.  on 

SOIKOO 


74,891.; 


Lock  and  Dam  No.  1  were  placed  under  "  Operating  and  Care ''  on 
February  1,  1905,  and  Lock  and  Dam  No.  2,  May  10,  1905. 

Under  contract  dated  May  17,  1904,  the  Virginia  Portland  Cement 
Company  delivered  2,700  barrels  of  Portland  cement,  completing  their 
contract  for  8,000  barrels. 

A  new  two-story  frame  dwelling,  with  a  concrete  foundation,  was 
completed  during  the  year  at  the  site  of  Lock  No.  2.  This  was  built 
by  hired  labor  and  the  purchase  of  materials,  at  a  total  cost  of  $3,200, 
$3,200  having  been  allotted  for  its  construction.  The  dwelling  is  now 
occupied  by  the  lockmaster. 

Impromng  mouth  of  Big  Sandy  Riuer. — ^The  river  and  harbor  act 
of  March  3, 1905,  contains  the  following  item : 

Improving  Biff  Sandy  River  and  Tug  and  Levisa  forks.  West  Virginia  and 
Kentucky ;  For  maintenance  and  for  improving  the  mouth  of  the  Big  Santiy 
River,  forty-three  thousand  dollars. 
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(See  also  Annual  Report  of  the  Chief  of  Engineers  for  1904,  Part  3, 
pp.  2637-2638.) 

Of  the  $3,000  for  maintenance,  '$2,000  will  be  expended  upon 
Levisa  Fork  and  $1,000  upon  the  Tug  Fork.  An  item  of  $1,000  for 
maintenance  of  the  main  river  is  included  in  the  annual  estimate  for 
''  Operation  and  Care  of  Locks  and  Dams  on  Big  Sandy  River."  The 
following  is  a  brief  description  of  the  three  locks  and  dams  already 
completed : 


Item. 


When  commexiced 

When  completed 

Lock  walls  and  dam  foundations. . 
Underlying  material 

Lock  gates,  material,  type 

Trestles  and  wickets,  material  . . . . 

Lock  chamber,  size 

Valves,  nnmber  and  i 
Valves,  where  locatec 
Gates,  how  operated  . 
Ty  i)e  of  pass,  and  length . 


Type  of  weir,  and  length 


No.l. 


1»0I 

1904 

Concrete 

Rock 

Mltering  steel . . . 

Steel 

192  by  55  feet 

8iCyllndrical 

walls 

Hand 

Poir6e.  140-f(x>t 
needles. 

Chanoine  wick- 
ets. 160  feet. 

Derrick  boat 

Both  489.6 


Dam, how  operated 

Elevation  of  miter  sUls 

Elevation  of  top  of  lock  walls 516.5  feet 

Elevation  of  pass  sill 494  feet.. 

-"•         '        '      '     "'  601.5feet. 

512  feet... 

12.7  miles. 

0.8  mile..: 

3 


Elevation  of  weir  sill 

Pool  level 

Length  of  pools 

Miles  from  Ohio  River 
Number  of  operatives 


No.  2. 


1901 

1906 

Concrete  rock  . . . 

Rock 

Mitering  steel . . 

St^l 

lvKby.V)foet 

8,  cylindrical 

Walls 

Hand 

Poir6e,  140 -foot 
needles. 

Chanoine  wick- 
ets, 160  feet. 

Derrick  boat 

Both  506  feet 

589  feet 

506.6  feet 

513.1  feet 

524.6  feet 

13.5  miles 

13  miles 

3 


No.  3. 


1897. 

Stone,  concrete. 

Bock. 

Mitering  wood. 

steel. 

190  by  62  feet. 

10,  bfilanced. 

2  walls,  2  gates. 

Hand. 

Poir6e.    130 -foot 

needles. 
Poir6e,    140 -foot 

needles. 
Derrick  boat. 
rU.  518.81  feet. 
L.  516.81  feet. 
638.1  feet. 
617.56  feet. 
523.56  feet. 
530.7  feet. 
3}  miles. 
86.5  miles. 


NoTB. — Crest  of  Dam  No.  3  to  be  raised  to  5:<r).2  feet. 

Improvement  of  Tug  and  Lermt  forks. — For  a  statement  of  the 
object  of  the  improvement  of  the  forks,  see  Annual  Report  of  the 
Chief  of  Engineers  for  11)04,  page  2r»:',8.  The  lines  of  both  forks  are 
now  paralleled  up  to  and  beyond  the  heads  of  the  proposed  slack- 
water  systems  by  two  large  and  important  railroads  doing  a  large 
freight  business.  The  Norfolk  and  Western  Railroad  (new  main 
line)  runs  parallel  to  the  Tug  Fork,  and  the  Chesapeake  and  Ohio 
Railroad  runs  parallel  to  the  Levisa  Fork.  Both  of  these  lines  have 
been  only  recently  completed. 

Under  the  allotments  for  preliminary  work  and  subsequent  appro- 
priations the  following  work  has  been  accomplished  during  the  year: 

At  Lock  No.  7,  Tuq  ForK\  near  Saltpeter^  W.  Va. — The  necessary 
site  for  the  construction  of  the  lock  and  dam  has  been  acquired  at  a 
total  cost  of  $4,114.85.  A  contract  for  the  construction  of  the  lock 
was  entered  into  March  10,  1905,  with  the  HoUerbach  &  May  Con- 
tract Company,  of  Evansville,  Ind.  The  lock  will  l)e  on  the  Ken- 
tucky side  of  the  fork,  which  here  forms  the  boundary  between  the 
States  of  West  Virginia  and  Kentucky.  The  contractors'  floating 
plant  arrived  April  24,  and  active  operations  were  begun.  The  work 
has  progressed  very  satisfactorily  under  generally  favorable  condi- 
tions. The  lock,  cofferdam,  and  protection  works  have  been  com- 
pleted, also  the  culvert,  and  a  large  amount  of  excavation  has  been 
done.    The  contractors  are  about  ready  to  begin  concrete  work.    The 
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items  of  work  done  during  the  fiscal  year  on  this  contract  are  as 
below: 


CUasiflcatlon. 


'Quantities. 

Price. 

Amonnt. 

«,3T6.0 

8: 00 

tS.56O.4j0 

124,600.0 

7. 470. 00 

428.0 

1.50 

642.00 

88,570.0 

.50 

U,  785. 00 

6.0 

.50 

2.50 

872.0 

5.50 

2,046.00 

861.5 

.25 

90.37 

1           477.0 

.15 

n.55 

Piling linenrfeet,. 

Cofferdam  timber feetB.  M.. 

Riprap cubic  yards.. 

EiuiJi  excavation do.... 

Solid  rock  excavation — do.... 

Vitrified  pipe  cnlvert linear  feet.. 

Skilled  labor honra.. 

•Unskilled  labor do.... 

Total ---       24,667.KS 

At  Lock  No.  7,  Levisa  Fork^  Chapman^  Ky. — The  necessary  site  for 
the  construction  of  the  lock  and  dam  has  been  acquired  at  a  total  cost 
of  $2,148.05.  A  contract  for  the  construction  of  the  lock  was  entered 
into  March  9,  1905,  with  the  Baker  Ontract  Company,  of  Pittsburg, 
Pa.  The  contractors  began  work,  clearing  the  site  on  March  15,  1905. 
Fair  progress  has  been  made.  The  work  has  been  somewhat  delayed 
by  high  water,  but  conditions  on  the  whole  have  been  favorable.  The 
cofferdam  for  the  lock  is  completed.  The  items  of  work  done  during 
the  fiscal  year  on  this  contract  are  as  below : 


Claasiflcation. 


'Quantities.    Price. 


Axnonnt. 


Piling .• linear  feet- 
Cofferdam  timber M  feetB.  M. 

Riprap cubic  yards- 
Earth  excavation do 

Skilled  labor hours. 

Unskilled  labor do.... 


IJW  i 
65,441 

298 

*176  ' 
543 


g.60 
.00 
2.00 

.m 

.25 
.15 


Total. 


.1- 


IBBQ.5U 

2.7T2.05 

696.00 

2,W5.20 

44.  ai 

81.45 


7,888.20 


A  contract  was  entered  into  with  the  Alma  Cement  Company,  of 
Wellston,  Ohio,  on  June  5,  1905,  for  furnishing  16,800  barrels  of 
American  Portland  cement  to  be  used  in  the  construction  of  Locks 
No.  1,  Tug  and  Levisa  forks.  The  cement  will  be  tested  at  the  com- 
pany's works  in  Wellston,  Ohio,  and  accepted  cement  placed  in  bins 
and  sealed.  Shipments  to  the  lock  sites  will  be  made  from  the  sealed 
bins  under  the  supervision  of  a  United  States  inspector. 

An  examination  of  the  Ijevisa  Fork  was  made  during  the  year,  and 
the  presence  of  snags  and  overhanging  trees  reported. 

The  construction  of  the  two  locks  on  the  forks  will  be  followed  by 
that  of  the  dams  as  soon  as  money  is  appropriated  for  that  purpose. 
No  benefit  will  result  from  the  improvement  until  the  dams  are  com- 
pleted. One  double  and  one  single  dwelling  for  the  lock  master  and 
two  assistants  will  be  needed  at  each  site.  Approximate  cost,  $7,500. 
The  sites  of  the  two  locks  now  being  built  were  selected  with  a  view 
to  raising  the  crest  of  the  dam  at  Louisa  4.5  feet.  The  approximate 
cost  of  this  work  is  $50,000,  and  its  completion  should  properly  ante- 
date that  of  the  two  dams,  as  it  is  needed  in  order  that  the  full  benefit 
of  these  improvements  may  be  realized.  Extensive  repairs  to  the 
movable  parts  of  the  dam  at  Louisa  have  been  avoided,  as  the  contem- 
plated reconstruction  will  necessitate  new  movable  parts  throughout. 
As  a  consequence  the  dam  is  now  very  much  weakened.  The  trestleii 
are  badly  corroded,  especially  in  the  weir,  and  the  needles  are  old  and 
many  of  them  rotten.    The  dam,  however,  is  beUev^<i  to  be  capable 
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at  present  of  sustaining  the  static  pressure  it  is  called  upon  to  bear, 
but  a  shock  in  addition  thereto  might  be  sufficient  to  wrecK  the  mova- 
ble portions  of  the  dam.  If  the  present  structure  is  to  stand  much 
longer,  extensive  repairs  to  the  trestles  will  be  required.  Since  the 
completion  of  Dam  No.  2  the  lift  of  Dam  No.  3  is  6.1  feet.  One  large 
coal  company,  located  on  the  Levisa  Fork  below  Chapman,  is  await- 
ing the  raising  of  the  Louisa  dam  in  order  to  commence  extensive  coal 
operations.  At  present  there  is  not  water  enough  to  float  their  barges. 
A  statement  of  the  original  condition  of  the  Levisa  and  Tug  forks 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1901,  pa^es  493-494.  No  snagging  operations  were  carried  on  upon 
either  of  the  forks  during  the  year,  and  their  condition  is  much  the 
same  as  at  the  time  of  the  last  annual  report.  (See  Annual  Report 
of  the  Chief  of  Engineers  for  1904,  pp.  2639  and  2640.) 

Money  statement. 

July  1,  1904,  balance  unexpended $285, 36o.  31 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905_ 


June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $163,010.  76 

For  maintenance  of  Improvement 42.25 


43,  000.  00 
a5,  000.  00 

413,  365.  31 


163,  053.  01 


July  1,  1905,  balance  unexpended 250,312.30 

July  1,  1905,  outstanding  liabilities 2,802.54 


July  1,  1905,  balance  available 247,509.76 


July  1,  1905,  amount  covered  by  uncompleted  contracts 188,  6.34.  30 


Amount  (estimated)  required  for  completion  of  existing  project—  3,980,000.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement o$40, 000. 00 

For  maintenance  of  improvement 3,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of 
1899. 


43, 000. 00 


APPROPRIATIONS. 


July  18,  1878 $12,000.00 


12,  000.  00 
55,000.00 
50,000.00 
25,000.00 
50,000.00 
30,000.00 
31.  500.  00 
36, 000.  00 
55, 000.  00 
45,  000.  00 
33,000.00 
52  500.  00 
June  6,  1900 28o!boo!oO 

o  For  continuing  contract  work  authorized  by  river  and  harbor  act  approved 
June  13,  1902. 

Ewo  1905  M 120 


March  3,  1879_ 

June  14,  1880 

March  3,  1881——- 

August  2,  1882 

July  5,  1884 

August  5,  1886 

August  11,  1888 

September  19,  1890 . 

July  13,  1892 

August  18,  1894 

June  3,  1896 :_. 

March  3.  1899_ 


June  6,  1900  ( allotted )  _-        $2, 000. 00 
March  3,  1901 140,000.00 


June  13,  1902  . 

March  3,  1903 

March  3,  1905  (river  and 
harbor) 

March  3,  1905  (sundry 
civil) 

Amount  received  from 
other  sources  in  pre- 
vious years 


178, 000. 00 
50,000.00 

43, 000. 00 

85,000.00 


1,  704.  88 


Total 1, 266,  704.  88 
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ABSTRACT   OF   CONTRACTS    IN    FORCE   ON    RTC    SANDY    RIVKK    DITIINO   THE   FISCAL  YEAR 

ENDING    Jl'NE  .'?0,    IJXri. 

Contract  for  furninhhig  Portia  ml  vvmvut  (Lrhiuh  hraml)  for  Locks  Nos.  1  and  i. 
Biff  Sandy  Hirer ^  Went  \  infinia  and  Kentucky. 

Name  of  contractor:  Lelil^h  Portlniul  (Vnieiit  Coinimny. 

Date  of  approval :  March  2«,  IJXn. 

Date  of  be^Innin^ :  First  consiKument  to  be  onlereil  for  delivery  on  or  alwnt 
April  30,  1901. 

Date  of  expiration :  Contingent  iii)on  progress  of  tlie  work ;  to  expire  by  limi- 
tation on  June  1,  1902. 

[Note. — ^Thlg  contract  ban  been  practically  completed,  all  cement  havlnj;  lieen  dellTerpd 
and  all  payments  made  with  the  exception  of  $480.ori  retsilned  percentage,  which  Is  beini; 
held  in  view  of  a  possible  claim  affainst  the  Tnitcd  Stales  for  aamnges  by  the  Evansville 
Contract  Company,  account  of  delay  in  delivery  of  cement  on  time.] 


Item. 


LKHIGH  PORTLAND  OEMKNT. 

Delivered  at  Oatlettabitrg,  Ky.  (4,()00  barrels  minimum:  10,000  barrels  maximum  > - 

In  standard  paper  bags per  barrel. 

In  barrels do 

Delivered  at  Wrights,  Ky.  (6.000  barrels  miniuium:  liyWt)  barrels  maximum)— 

In  standard  paper  bags per  barrel. 

In  barrels do 


ContTVt 
price. 


$1.45 
1.63 


l..ifi 
1.75 


Contract  for  constructing  Dam  No.  i,  tcith  abutment  and  protection^  Big  Sanfiy 
River,  West  Virginia  and  Kentucky. 

Name  of  contractor :  Sheridan-Kirk  Contract  Company. 

Date  of  approval :  April  18,  1903. 

Date  of  beginning  and  date  of  expiration :  Concrete  mn.*5t  be  completed  within 
one  hundred  fair  working  days,  Sundays  excepted,  after  August  1,  1903 ;  remain- 
ing work  within  sixty  fair  working  days  after  the  expiration  of  the  one  hundn?d 
days  above  si^ecifled. 


Item. 


Piling,  round linear  foot. 

Cofferdam  timber M  feet  B.  M. 

Cofferdam  filling cubic  yard- 
Riprap  do 

Earth  excavation do..., 

Bock  excavation do... 

Bolt  holes  in  ro<-k  or  masonry linear  foot. 

Concrete cubic  yard. 

Timber  in  permanent  work MfeetB.  M. 

Ironwork pound. 

Embankment cubic  jrard. 

Puddling do... 

Square  paving square  yard. 

Rough  pavine do  .. 

Removal  of  Old  cofferdam  of  lock whole  work. 


Contract 

I>rice 
(unit  rate 


$0.30 

40.  ai 

.7P 

2.rt) 

.42 
2.1« 

.«) 
5.  ft) 

eo.ft) 

M 

.sn 

8.00 

a  in 

2..V 
500.01' 


Completed. 
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Contract  for  furnishing  about  5,000  harrclft  Atlas  Portland  cement  at  Catlettshurg, 
Ky..  for  use  at  Dam  No.  i,  Big  Sandy  Rirer,  West  Virginia  and  Kentucky. 

Name  of  contractor :  Atlas  Portland  C'enieut  Company. 
l>ate  of  apiH-oval :   ^fay  25,  19U3. 
Date  of  befflnning:  When  ordered  (par.  37). 

I>ate  of  expiration:    Depending  upon  progress  of  construction  work    (see 
par.  'M). 

Item.  I  Contract 

I    pnco. 

About  5,000  barrels  Atlas  Portland  cement,  delivered  at  Catlettsburg,  Ky barrel. .  I      o  |2. 46 


"  Rebate  of  10  cents  allowed  for  each  empty  bag  returned  to  point  of  delivery. 
Completed. 

Contract  for  constructing  Dam  No.  2.  icith  hank  protection,  Big  Sandy  River, 
West  Virginia  and  Kentucky. 

Name  of  contractor :   E.  Brown  Baker. 

Date  of  approval :   March  17,  1904. 

Date  of  beginning  and  date  of  expiration:  Concrete  must  be  completed 
within  one  hundred  fair  working  days.  Sundays  excepted,  after  August  1, 
11U)4;  remaining  work  within  sixty  fair  working  days  after  the  expiration  of 
the  one  hundred  fair  working  days  above  specified. 


Item. 


Piling,  round linear  foot.. 

Colferdams whole  work.. 

Riprap,  furnished  and  placed cubic  yard.. 

Riprap,  placed ao 

Earth  excavation do 

Rock  excavation do 

Bolt  holes  in  rock  or  masonry linear  foot.  . 

Concrete cubic  yard.. 

Timber  in  permanent  work t M  feet  6.  M . . 

Ironwork pound.. 

Embankment cubic  jrard.. 

P'vinpr square  yard.. 

Romuval  of  old  coffei*dam  of  lock whole  work.  . 


Contract 
price 
(unit 
rate). 


|0.75 

13,000.00 

1.00 

1.00 

.40 

B.00 

.50 

6.00 

70.00 

.06 

.40 

2.60 

600.00 


Completed. 

Contract  for  furnishing  Poi*tland  cement  {Old  Dominion  hrand)  for  Dam  No.  2. 
Big  Sandy  River,  West  Virginia  and  Kentucky. 

Name  of  contractor :   Virginia  Portland  Cement  Company. 

Date  of  approval :   May  17,  1904. 

Date  of  beginning:  June  3,  IfKH,  if  so  ordered. 

Date  of  expiration :   Season  of  1904  or  1905,  depending  upon  progress  of  work. 


Item. 


2,500  barrels  American  Portland  cement,  delivered  f.  o.  b.  cars  Kavanaugh,  Ky.,  in 
cotton  bags per  barrel 


$1.76 


Rebate  allowed  on  empty  bags  returned per  bag..  .10 

Completed. 
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Contract  for  building  Lock  Nd,  i,  Levisa  Fork  of  Big  Sandy  River,  West  Virginia 

and  Kentucky. 

Name  of  contractor :  Baker  Contract  Company. 
Date  of  approval :  March  23,  1905. 

Date  of  beginning :  Delivery  of  material  must  begin  within  thirty  days  after 
receipt  of  notice  of  approval  of  contract. 
Date  of  expiration :  January  1.  1907. 


Item. 


Gontract 
price 
(unit 

rate). 


Piling linear  foot. 

Ck>fferdam  timber MfeetB.  M. 

Biprap coble  yard. 

Bock  excavation do... 

Earth  excavation do... 

Embankment do... 

Pnddling do... 

Concrete do... 

Pivot  stones mece. 

Timber  in  permanent  work MfeetB.  M. 

Iron  and  steel pound. 


$0.60 

So.  00 

2.00 

2.00 

.90 

.SO 

2.00 

4.25 

40.00 

80.00 

.06 


Contract  for  huilding  Lock  No,  i,  Tug  Fork  of  Big  Sandy  River,  West  Virginia 

and  Kentucky. 

Name  of  contractor :  The  Hollerbach  &  May  Contract  Company. 
Date  of  approval :  April  10,  1905. 

Date  of  beginning:  Delivery  of  material  must  begin  within  thirty  days  after 
receipt  of  notice  of  approval  of  contract. 
Date  of  expiration :  January  1,  1907. 


Item. 


Contract 
price 
(nnit 
rate). 


Piling linear  foot.. 

Cofferdam  timber MfeetB.  M.. 

Biprap .♦ cubic  yard.. 

Earth  excavation do 

Loose  rock  excavation do 

Solid  rock  excavation do 

Embankment do 

Concrete do — 

Pivot  stones per  piece.. 

Timber  in  permanent  work reetB.  M.. 

Iron  and  steel pound.. 

Vitriiled-pipe  culvert linear  foot.. 

Concrete  cmvert do 


S40 
flO 
1.50 
.50 
.50 
.50 
.20 
4.00 
60.00 
60.00 
.04 
6.50 
6.50 


Contract  for  furnishing  and  delivering  American  Portland  cement  for  use  in  the 
construction  of  Lock  No.  7,  Tug  Fork,  and  Lock  No.  1,  Levisa  Fork,  of  Big 
Sandy  River,  West  Virginia  and  Kentucky. 

Name  of  contractor :  Alma  Cement  Company. 

Date  of  approval :  June  21,  1905. 

Date  of  beginning  and  date  of  expiration:  Cement  will  be  delivered  as  re- 
quired in  Jots  from  one  to  eight  carloads  each.  If  the  work  of  construction 
proceed  as  Is  now  expected,  the  entire  amount  of  cement  will  be  needed  during 
the  working  season  of  1905 ;  but  deliveries  must  be  made  only  upon  orders  from 
the  engineer,  and  it  is  possible  that  the  contract  may  not  be  completed  until  the 
season  of  1906. 


Digitized  by  VjOOQIC 


APPENDIX   G   G — ^REPORT   OF   LIEUT.  COL.  RUFFNEB. 


1909 


Item. 


Contract 

price  (unit 

rate  per 

barrel  in 

bags). 


ALMA  POBTLAND  CKMZNT. 

9,700  barrels,  in  cloth  bags,  delivered  f.  o  b.,  Saltpeter,  W.  Va.,  for  Lock  No.  1,  Tug 
Pork 


7,100  barrels,  in  cloth  bags,  delivered  f.  o.  b.,  Chapman  Station,  Ky.,for  Lock  No.  1, 
LevisaFork 


a|1.86 
aL87 


*  Rebate  of  10  cents  allowed  for  each  empty  bag  returned  to  point  of  delivery. 


COMMEBCIAL  STATISTiCS. 

Big  Sandy  River,  West  Virginia  and  Kentucky,  including  Tug  and  Levisa  forks, 
for  calendar  year  ending  December  SI,  1904*  owd  prior  yeans. 


Articles. 

1899. 

1900. 

1901. 

1908. 

190a 

1904. 

Timber 

Tons. 
210,000 
78 

T6n8. 
800,000 

Tofu. 
260,000 
34 

18,000 

9,000 

835 

10 

8,480 

660 

Tona. 

250,000 

15 

1 

98 

6,000 

726 

55 

1,720 

35 

44,067 

195 

2 

47,614 

412 

Tons. 

184,066 

22 

8 

879 

68 

494 

1,763 

1,604 

Tons. 
98,469 

Hides 

207 

Leather                              

1 

Lumber .        , 

862 

Produce                      ....         .... 

18,300 
1,149 

15,000 
2,000 

ao 

Livestock 

138 

Spokes                                

1,108 

Steves 

452 

1,000 

Tan  bark 

Ties 

48,000 
609 

50,000 
500 

128,260 

1,674 

2 

26,017 

1.096 

38.352 

Qrain 

867 

Wool 

1 

69,820 
2,875 

29,000 
2,500 

16,718 

Pft88eng<*r8 

243 

Total 

845,778 

800,000 

848,868 

360,935 

290,401 

152,077 

No  new  lines  of  transportation  have  been  established. 

List  of  boats  plying  Big  Sandy  River,  West  Virginia  and  Kentucky,  and  Tug 
and  Levisa  forks  of  same. 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

Ton- 
nage. 

SeaOull 

Side  wheel 

do 

Feet. 
90.0 
U6.0 
110.0 
82.0 
104.0 
90.0 
96.4 
90.0 
100.5 
182.0 
100.0 
90.0 
98.5 
75.0 
90.0 
117.6 
105.0 
128.0 
58.0 

I^t. 
12.00 
19.20 
14.00 

8.75 
16.00 

9.00 
18.40 
20.00 
18.40 
18.30 
18.00 
18.00 
20.00 
16.00 
18.38 
20.00 
16.00 
28.00 
12.00 

2.60 
8.20 
1.80 
L42 
2.80 
2.00 

kig 

8.00 
2.90 
2.50 
8.50 
8.80 
2.80 
2.38 
3.00 
2.60 
8.50 
1.88 

80.24 

TbeAika                                 

45.00 

Big  Sandy 

do 

24.12 

Natchez 

do 

12.97 

Q-nyandotte 

...do    

48.88 

Ijau^w^    .  

do 

I>r.  Yorka 

Stem  wheel 

do 

40.55 

J.M.arubbs 

47.00 

I>onca 

do 

56.00 

Cricket     .       .                    .               . 

do 

61.00 

Katie  Mc 

:::::do"::::.:::::: 

41.00 

M.B.Goble 

do 

116.00 

Vinoennes 

do 

81.80 

M.  Li.  Thornton 

do 

27.00 

L^T?^  T.«o« 

do....: 

75.00 

Cando     ,  .         . ^ 

do 

74.00 

Lavnesville 

Side  wheel 

Stem  wheel 

do 

88.01 

Sea  Lion 

127.00 

Mildred  Runyon 

13.00 

Monitor ' 

OordonNigh 

Stem  wheel 

do 

do 

66.0 
98.0 
96.5 

8.83 
15.00 
16.00 

2.60 
2.60 
1.60 

Telephone 

gAjn  A.  Conner ,   

78.00 
68.00 

Egan   - 

CrowTilTfll 

186.0 
185.0 

28.00 
26.00 

8.60 
3.00 

120.83 

Catherine  Davis ' 

837.00 

"  Burned  at  Kenova,  W.  Va.,  Ckrtober  27,  1004. 
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List  of  vessels,  rafts,  etc.,  passing  lock  and  dam  on  Big  Sandy  River  during  the 
calendar  year  ending  December  31,  1904' 


Craft. 


Up.     I  Down.    I   Total. 


2:4 


SteamboatB 1.J5  139 

Bar(?es and  flats t.            36  1  43 

Rafts .J 1,564           1,.V»4 

Ties '  174,216        174.:;i5 

MiaceUaneous 17  1  13               »• 


Lockages  at  Lock  ^'o.  5,  Big  Sandy  River,  during  the  calendar  year  ending 

December  31,  WO.^, 


January . . 
February . 

March 

April 

Mity 

June 

July 


Up. 


Down. 


Up.      Down. 


August 

I  September. 

October 

November  . 

11  I  December.. 


Total. 


29 
13 
3 


8 


43 


Total,  114. 


G  G  4. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  THE   BIG   SANDY 
RIVER.  WEST  VIRGINIA  AND  KENTUCKY. 

There  are  three  locks  and  three  movable  dams  in  operation  on  the 
main  river.  They  are  designated  as  Nos.  1,  2,  and  3,  and  are  locateil  at 
Catlettsburg,  Ky.  (at  the  mouth  of  the  river),  at  Kavanaugh,  Ky.  ( i:^ 
miles  above  Catlettsburg,  and  at  Louisa  (just  below  the  junction  of 
the  forks).  The  dates  of  opening  are  given  in  the  summary.  A 
brief  description  of  all  three  locks  and  dams  is  given  in  the  report  of 
improvement  of  Big  Sandy  River,  and  a  full  description  of  the  needle 
dam  at  Louisa  (the  first  one  of  the  series  completed)  is  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  2581  et  stH^i- 

The  following  is  a  statement  of  tlie  maneuvers  or  the  three  dam 
during  the  fiscal  year  ending  June  30,  1905 : 

Dam  No.  1 : 

Raised  November  7.  1904. 

Lowered  November  22,  1904. 

Raised  April  22,  1005. 

Lowered  April  24,  1905. 
Dam  No.  2 : 

None. 
Dam  No.  3 : 

Raised  July  18,  1904. 

Lowered  December  7,  1904. 

The  total  amount  expended  during  the  year  ending  June  30,«190.'). 
was  $3,822.88. 
The  following  work  has  been  accomplished  during  the  year : 
At  Lock  and  Dam  No.  7,  Catlettsburg^  Ky. — ^Three  old  houses  were 
acquired  with  the  site.  Certain  necessary  repairs  were  made  thereto 
during  the  year,  including  carpenter  work,  painting,  repairs  to  foun- 
dations, etc.  WTien  these  are  completed  there  will  be  suitable  quarters 
for  the  three  members  of  the  regular  force.    The  sheds  left  by  the 
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contractors  have  been  torn  down  and  removed  and  a  blacksmith  shop 
has  been  built.  The  operating  machinery  of  the  lock  and  dam,  being 
new,  is  not  yet  in  perfect  worKing  order.  Considerable  difficulty  at- 
tended the  first  operation  of  the  lock  and  dam  owing  to  the  conditions 
existing  at  this  site.  The  lock  is  on  the  Kentucky  side  of  the  river, 
and  swift  currents  flowing  through  it  at  times  of  high  water  endanger 
the  town  of  Catlettsburg  below,  whose  banks  are  not  adequately  pro- 
tected. The  upper  gate  is  therefore  closed  during  the  .^-eason  of  high 
w^ater,  and  as  a  consequence  a  large  deposit  of  sand,  snags,  and  other 
drift  occurs  above  the  gate.  This  was  removed  with  considerable 
difficulty  this  year.  Funds  are  already  appropriated  to  provide  ade- 
quate protection  for  the  bank  below.  AVnen  this  work  is  completed 
the  gates  will  be  left  open  during  the  season  of  high  water  and  de- 
posits against  them  avoided  (see  report  for  improvement  of  Big 
Sandy  River,  summary,  and  pp.  2637-2638  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904).  The  paving  for  bank  protection 
at  the  lock  site  is  not  yet  completed,  and  grading  of  the  banks  and 
repairs  to  the  grounds  and  buildings  are  still  required.  Concrete 
gauges  for  the  miter  sills  and  pass  sill  have  been  made  and  set.  A 
derrick  boat,  with  hoisting  engine  for  the  operation  of  the  dam,  was 
completed  and  delivered  during  the  year.  It  was  built  by  hired  labor 
and  the  purchase  of  materials. 

At  Lock  and  Dam  No.  ^,  Kavanatigh^  Ky. — ^There  are  two  good 
sets  of  quarters  at  this  site,  furnishing  dwellings  for  two  families. 
One  of  them  was  completed  during  the  year.  The  sheds  left  by  the 
contractors  have  been  torn  down  and  removed  and  a  blacksmith  shop 
has  been  built.  The  operating  machinery  of  the  lock  and  dam,  being 
new,  is  not  yet  in  perfect  working  order.  Repairs  and  improvements 
to  the  grounds  are  still  required.  Concrete  gauges  for  the  miter  sills 
and  pass  sill  have  been  made  and  set.  A  derrick  boat,  with  hoisting 
engine  for  the  operation  of  the  dam,  was  completed  and  delivered 
during  the  year.  It  was  built  by  hired  labor  and  the  purchase  of 
materials. 

Much  of  the  work  on  these  two  locks  during  the  year  (outside  of 
the  contracts)  has  been  done  out  of  funds  for  improving  Big  Sandy 
River,  such  work  being  necessary  to  place  the  locks  and  dam  in  suit- 
able condition  for  operation. 

At  Lock  and  Dam  No.  S^  Louisa^  Ky. — The  buildings  on  this  site  are 
an  office  and  quarters  (for  two  of  the  operatives  of  the  regular  force), 
besides  smaller  buildings.  The  grounds  and  buildings  are  in  excel- 
lent condition,  and  present  a  very  good  appearance.  During  the  year 
the  paving  on  the  lock  site  has  been  compMed  and  affords  what  is 
l)elieved  to  be  absolute  protection.  The  needles  of  the  dam  have  been 
repaired  and  are  now  in  fairly  good  condition.  The  dam  is  in  a  very 
weak  condition,  on  account  of  rot  of  the  needles  and  corrosion  of  the 
trestles,  and  extensive  repairs,  involving  new  movable  parts  through- 
out and  a  raising  of  the  crest  4.5  feet,  have  been  authorized,  but  funds 
are  not  yet  available. 

The  derrick  boat  used  to  operate  the  dam  is  old  and  not  very 
serviceable.  It  is  recommended  that  it  be  replaced  by  a  traveling 
cableway,  which  would  furnish  a  safer  and  surer  means  of  operating 
the  dam.  The  installation  of  a  cableway  would  also  very  materially 
decrease  the  cost  of  the  authorized  reconstruction  of  the  dam. 
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The  Big  Sandy  River  is  subject  to  great  and  sudden  rises,  which 
endanger  the  works  of  improvement  in  the  stream.  Extreme  watch- 
fulness is  necessary  in  order  to  protect  public  property  from  damage 
at  such  times.  On  account  of  high  water  in  the  forks  it  may  become 
necessary  to  lower  Dam  No.  3  on  very  short  notice.  The  release  of  the 
two  pools  of  this  dam  endangers  Dam  No.  2,  but  there  is  no  way  in 
whicn  word  of  the  lowering  of  No.  1  can  be  sent  in  any  reasonable 
time  to  the  operatives  of  No.  2.  On  May  10,  1905,  there  was  a  cloud- 
burst in  the  Big  Sandy  Valley.  At  No.  3  there  was  no  perceptible 
rise  in  the  river  during  the  day.  At  No.  1  it  rose  nearly  5  feet  in  about 
forty-five  minutes.  An  unmanageable  raft  went  through  the  lock 
tearmg  loose  the  maneuvering  boat  and  needles,  and  the  loss  of  all 
the  movable  property  was  narrowly  averted.  Had  there  been  any 
means  of  communication  the  lockmaster  at  No.  2  could  have  given 
warning  to  the  lockmaster  at  No.  1,  but  he  is  miles  away  even  from 
the  nearest  telegraph  office.  Had  Dam  No.  1  been  up  at  the  time  the 
damage  would  probably  have  been  great.  In  view  of  these  condi- 
tions a  telephone  line  between  the  different  units  of  the  slack-water 
system  and  extending  up  the  forks  is  considered  necessary  for  the 
safety  of  the  works.  Such  a  system  would  also  save  a  great  deal  of 
time  and  money  now  spent  in  writing  letters  and  traveling,  and  it 
would  render  possible  a  better  control  of  the  system  by  the  engineer 
in  local  charge. 

Commercial  statistics  are  included  in  the  report  of  improvement 
of  Big  Sandy  River. 


ALLOTMENTS. 


July  23,  1897 $2,840.00 

July  23.  1808 3,  250.  95 

July.  19.  1899 3,  524.  28 

July  18,  1900 3,177.09 

July  10,  1901 3,658. 12 


July  17,  1902 ^,075.88 

July  18,  1903 2,677.98 

July  11,  190i 2,950.48 

October  31,  1904 1,650.00 


Summary  of  expenditures  for  operating  and  care  of  Jocks  and  dams  on  Biif 
Sandy  River,  West  Virginia  and  Kentucky,  for  the  fiscal  year  ending  June 
SO,  1905. 

Office  expenses,  superintendence,  and  contingencies -$471.67 

Labor 2,933.27 

Fuel 3.25 

Expenses 162.88 

Repairs 251.81 

Total , 3,822.88 


GGs. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

A  statement  of  the  condition  of  the  river  in  1879,  when  it  was 
turned  over  to  the  United  States  by  the  Commonwealth  of  Kentucky, 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1898,  pages  2012  et  seq. 

There  are  10  locks  and  dams  of  the  projected  series  of  14  completed, 
and  Lock  and  Dam  No.   11   under  construction.    Lock  No.  11  is 
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located  about  1^  miles  from  College  Hill,  Ky.,  200  miles  from  the 
mouth  of  the  river.  Ijocks  9  and  10  are  temporarily  out  of  operation 
on  account  of  extensive  washouts  which  occurred  behind  tne  land 
walls  during  March. 

The  locations  and  other  information  pertaining  to  the  completed 
work  of  navigation  will  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  2523. 

The  work  accomplished  during  the  fiscal  year  is  given  below : 

Lock  and  Dam  No.  10. — The  construction  of  this  lock  and  dam, 
including  lock  houses  and  outbuildings,  but  not  including  cement, 
was  let  in  one  contract  to  the  Mason  &  Hoge  Company,  of  Frankfort, 
Ky.,  and  work  was  in  progress  at  the  beginning  of  the  year. 

During  the  year  the  lock  was  completed,  including  the  valves  and 
gates,  the  cofferdam  for  the  lock  removed,  the  cofferdam  for  the  dam 
constructed,  and  the  dam  and  abutment  built.  The  filling  behind 
the  lock  was  completed  and  riprapped  and  the  bank  on  the  abutment 
side  graded  and  riprapped.  The  necessarjr  part  of  the  second  coffer- 
dam was  removed ;  the  contractors'  plant  dismantled  and  taken  away, 
and  the  grounds  cleared  and  vacated  by  the  contractors. 

The  contract  was  completed  in  accordance  with  the  specifications 
on  January  7,  and  the  lock  and  dam  turned  over  to  operating  and 
care  account  on  January  12, 1905. 

The  items  of  work  done  on  this  contract  during  the  year,  with  con- 
tract prices  and  the  totals  of  quantities, and  payments  under  it,  are 
given  in  the  following  table : 

Lock  and  Dam  No.  10. 


Kind  of  work  and  material. 


Price. 


Done  after  Jnly  1, 1904. 


Quanti- 
ties. 


Cost. 


Total  in  contract. 


Qnanti- 
ties. 


Cost. 


Cofferdam  timber feetBM.. 

Timber   in  permanent  construction, 

feetB.M 

Piling linear  feet.. 

Coif  erdam  filling cubic  yards . . 

Embankment do 

Excavation : 

Bock do.... 

Earth do.... 

Deposit do.... 

Concrete _ do.... 

Biprap do.... 

Stone  masonry do.... 

Driftbolts pounds.. 

Iron  and  steel do.... 

Fence linear  feet. 

Dwelllnffs each. 

OntbuflolngB do.... 

Cisterns do..., 

Labor: 

Skilled hours. 

Unskilled do... 


Total  cost 

Cost  of  25i  barrels  cement  damaged 
while  in  the  hands  of  contractor 


185.00 

* 

50.00 
.40 
.60 


8.00 

.40 

.40 

8.80 

1.60 

50.00 

.04 

.065 

.15 

2,600.00 

160.00 

100.00 

.25 
.15 


188,188.00 
17,870.00 


$4,886,405 
868.50 


8,680.00 
6,996.00 

849.20 

2,981.20 

88.00 

6,882.95 

2,288.60 


4,265.00 
2,448.60 

606.40 

1,172.48 

18.20 

20,265.21 

8,425.25 


6,019.00 
290,794.00 


240.76 
15,998.07 


800.60 
280.00 


76.125 
34.60 


868,822.00 

17,370.00 
1,288.00 
18,189.00 
19,804.00 

879.80 

40,988.69 

88.00 

26,058.48 

8,881.10 

10.87 

14,902.00 

885,686.00 

2,886.00 

2.00 

2.00 

2.00 

926.00 
1,906.88 


54,887.10 


Leaving.. 


$12,541.27 

868.60 

515.20 

9,094.60 

6,766.40 

759.60 

16,378.48 

18.20 

99,006.06 

4,996.65 

518.50 

606.06 

18,462.78 

426.40 

5,000.00 

800.00 

200.00 

281.50 
286.60 


176,941.54 
49.92 


176,891.62 


The  river  was  closed  October  19,  but  on  account  of  the  extreme  low 
w^ater  the  pool  did  not  fill  to  the  crest  of  the  dam  until  December  16. 
The  amount  of  water  running  in  the  river  was  so  small  that  the  rise 
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in  the  pool  only  amounted  to  3.85  feet  from  October  19  to  December 
1,  with  no  leakage  whatever  except  the  small  percolations  through 
the  concrete. 

The  neceasary  cement  was  supplied  by  the  United  States  under  a 
contract  with  the  Virginia  Portland  Cement  Company  for  ''Old 
Dominion  "  brand. 

On  December  18  the  local  office,  with  all  its  contents,  including 
records,  instruments,  cement-testing  outfit,  etc.,  was  destroyed  by 
fire.  Fortunately  copies  existed  of  the  most  important  records, 
except  records  of  surveys  of  overflowed  land  made  in  1904. 

Lock  and  Dam  No.  11, — On  September  28,  1903,  a  contract  was 
entered  into  with  H.  E.  Talbott  &  Co.,  of  Dayton,  Ohio,  for  the 
material,  except  cement,  and  the  labor  necessary  to  construct  thi?; 
lock  and  dam  complete,  and  work  was  in  progress  under  this  contract 
at  the  beginning  of  the  fiscal  year.  Durmg  the  year  the  lock  coffer- 
dam was  built,  excavation  for  the  lock  and  upper  approach  wall  com- 
l)leted,  excavation  for  lower  approach  wall  more  than  half  done,  and 
the  land  wall,  foundation  for  river  wall,  guide  piers,  and  upper 
ei)proach  wall  were  built. 

Concreting  began  on  August  30,  was  suspended  for  the  winter 
December  2,  resumed  April  20,  and  is  now  m  progress.  All  iron- 
work, including  gates  and  valves,  is  on  the  site,  the  embankment 
behind  the  land  wall  finished,  and  the  concrete  paving  between  the 
wung  walls  laid.  The  timber  work  in  anchor  cribs  behind  upper 
approach  wall  is  completed. 

Scarcity  of  labor,  breaks  in  plant,  and  trouble  with  the  quality  of 
stone  in  the  quarries  have  much  delayed  the  work,  although  the  con- 
tractors have  not  fallen  behind  the  schedule  suggested  in  the  speci- 
fications. 

The  items  of  work  done  during  the  fiscal  year  by  H.  E.  Talbott  & 
Co.,  contractors  on  Lock  and  Dam  No.  11,  Kentucky  River,  Kentucky, 
are  as  below : 


Claasiflcation. 


Cofferdam  timber M  feetB.  M 

Timber  in  permanent  construction do — 

Piling linear  feet.. 

Cofferdam  filling cubic  yarda.. 

Embankment do 

Barth  excavation do — 

Rock  excavation do — 

Deposit do — 

Concrete do — 

Riprap * do — 

Btone  masonry do — 

Iron  and  steel pounds.. 

Drift  bolts do.... 

Fence linear  feet.. 

Skilled  labor hours.. 

Unskilled  labor do.... 

Total i 96.40S.av; 

\ 

Upon  the  whole,  the  contractor's  plant  (mentioned  on  p.  2645, 
Annual  Report  of  the  Chief  of  Engineers  lor  1904)  has  proved  a 
success,  especially  so  in  regard  to  the  cableways,  although  consider- 
able delay  occurred  in  the  beginning  from  minor  breaks  and  one  or 
two  more  serious  accidents. 


QnantitieB. 


169,787.00 

81,100.00 

2,367.00 

7,flfi8.00 

U,d^.00 

40,688.80 

6.00 

154.00 

U,  119. 88 

867.00 

5.08 

77,350.00 

9,006.00 

8,882.00 

287.60 

1,526.60 


Price. 


Amount. 


$80.00 
80.00  , 
.40  I 
.45 
.40 
.45 
2.60 
.50 
4.65 
1.70 
50.00 
.07 
.06 
.80  , 

.16  I 


$6,620,013 

l,556.a> 

942.  N> 

3.566:0 

4,557.2U 

18.aT7.4^ 

I5.il» 

77.  lU 

5i,7o:.a» 

l,4i5*LW 
296.20 

5,414.50 
450.90 

1.149.  ft) 

60,3:5 

228,835 
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Cement  was  furnished  by  the  United  States  under  a  contract  with 
the  Virginia  Portland  Cement  Company  for  '"  Old  Dominion  "  brand. 

Surreys  and  claims, — The  river  and  harbor  act  approved  March 
3,  1905,  authorized  the  use  of  so  much  of  the  funds  appropriated  for 
the  improvement  of  the  river  as  might  be  necessary  to  repay  the 
county  court  of  Clark  County,  Ky.,  the  reasonable  cost  expended  by 
it  in  constructing  the  county  bridge  across  Twomile  Creek,  in  Clark 
County,  and  to  repair  the  damage  to  the  county  road  caused  by  the 
construction  of  Lock  and  Dam  Xo.  10,  at  Ford,  Ky.  Under  this 
authority  the  county  court  has  been  reimbursed  for  its  expenditure  in 
constructing  the  Twomile  Creek  bridge,  and  a  survey,  map,  and 
location  made  for  the  repairs  to  the  road  around  the  abutment  at 
Lock  No.  10.  Negotiations  for  the  necessary  land  for  repairing  this 
road  are  now  in  progress. 

Various  claims  have  been  made  against  the  United  States  for 
damages  to  low-lying  land  overflowed  by  the  pools  of  Locks  Nos.  9 
and  10.  To  determine  the  amounts  and  values  of  the  land  overflowed, 
careful  surveys  have  been  made  on  Tates,  Otter,  Twomile  and  Four- 
mile  creeks.  This  information  is  requested  by  the  Department  of 
Justice.  The  surveys  were  completed  and  the  maps  are  in  course  of 
construction.  Information  and  map  for  one  suit  were  finished  and 
given  to  the  district  attorney,  and  the  others  will  be  ready  for  the 
next  term  of  court  at  Richmond,  Ky. 

Cement. — The  following  table  shows  the  amount  of  "  Old  Domin- 
ion ''  Portland  cement  furnished  during  the  year  by  the  Virginia 
Portland  C/cment  Company,  under  their  contract  dated  June  9,  1904, 
for  furnishing  cement  for  I^ocks  and  Dams  Nos.  10  and  11 : 

Lock  and  Dam  No.  10,    4, 160.  25  barrels,  at  $1.87 |7,  779.  m^ 

Lock  and  Dam  No.  11,  11, 4:i(5.  78  barrels,  at    1.91 21,844.  26i 


15,  597.  03  29,  623.  93 

On  this  contract  a  rebate  of  40  cents  per  barrel  is  allowed  upon  the 
return  of  the  empty  bags. 

It  is  proposed  to  apply  available  balances  to  the  completion  of 
Ix)ck  and  Dam  No.  11,  and  any  remaining  balance,  together  with  the 
$91,000  additional  appropriation  reconunended,  would  be  available 
for  the  partial  construction  of  I.KX'k  and  Dam  No.  12,  if  it  is  deemed 
advisable  to  l)egin  this  work  prior  to  the  appropriation  of  sufficient 
funds  to  warrant  its  completion. 

Owing  to  the  unexpected  disasters  at  Locks  Nos.  9  and  10,  the 
additional  cost  of  Lock  No.  11  on  account  of  change  in  plans  adopted 
by  the  Kentucky  River  Board  of  En^neers  and  approved  by  the 
Chief  of  Engineers,  with  a  view  of  avoiding  a  similar  accident,  will 
aggregate  a  sum  equal  to  the  cost  of  repairs  at  Ijock  9  or  10. 

Commercial  statistics  are  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  the  Kentucky  River. 
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Money  statement. 

July  I,  1904,  balance  unexpended M58, 443. 4r> 

Overpayment  refunded .40 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 50.000.UO 

Received  from  sale  of  proi)erty  at  imblic  auction 95.50 

508,  539. 41 
June  30,  1905,  amount  exr>ended  during  fiscal  year,  for  works  of 

improvement 186, 442. 65 

July  1,  190.5,  balance  unexpended 322, 0»>.  76 

July  1,  1905,  outstanding  liabilities 301.50 

July  1,  1905,  balance  available 321,7^.26 

July  1,  1905.  amount  (H>vered  by  uncompleted  contracts 189.  700.20 


Amount  (estimated)  required  for  completion  of  existing  project—  1.885,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.SO,  1907,  for  works  of  imp^vement.  in  addition  to  the  balance 
unexpended  July  1.  1905 «174,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPRIATIONS. 

March  3,  1879 

$100,000.00 

May    1.    1900,    overpay- 

June 14,  1880 

100. 0(M>.  (X) 

ment  refunded 

10. 7o 

March  3,  1881 

125,000.00 

Received  from  O'Brien  & 

August  3,  1882 

225. 000. 00 

Gulden,  March  31, 1893- 

6,000.00 

July  .5,  1884 

250,  (KM).  00 

March  6,   1903,   received 

August  5.  1886 

187,  500.  00 

from  sale  of  condemned 

August  11,  1888 

180.000.00 

property 

53.10 

September  19,  1890 

180,  000.  00 

May    14,    1904,    received 

July  13,  1892 

150.  0(X).  00 

from    transfer    of   en- 

August 18,  1894 

125,  000.  00 

gineer  property  to  Big 

June  3,  1896 

50,000.00 

Sandy  River 

9ia75 

June  3,  1896 

a*?,  000. 00 

Amount     received     from 

June  4,  1897 

200,  000.  00 

other   sources    in    pre- 

July 1,  1898 

350,  000.  a) 

vious  years 

84.22 

June  6,  1900 

75, 000.  00 

November  28,  1904,  over- 

March 3,  1901 

150,  000. 00 

payment  refunded 

.46 

June  28,  1902 

200,000.00 

December    20,    1904,    re- 

March 3,  1903 

200,  000.  00 

ceived    from    sale    of 

March  3,  1905 

50,000.00 

condemned  property  __ 

95.50 

Received  from  Tabor  & 
Cogar,  October,  1888.- 

500.00 

Total 

2,988.150.98 

July    13,    1899,   overpay- 

ment refunded 

.20 

a  Balance  authorized  by  river  and  harbor  act  of  June  3,  1896,  and  sundry 
civil  act  of  June  4,  1897. 
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ABSTRACT   OF  CONTEACTS    IN   FORCE   ON    KENTUCKY   RIVER.    KENTUCKY,   DURING    THE 
FISCAL  YEAR  ENDING  JUNE  30,  1905. 

Contract  for  constructing  Lock  and  Dam  No,  .9,  Kentucky  River,  Kentucky. 

Name  of  contractor :  The  Sherldan-Klrk  0)ntract  Company. 

Date  of  approval :  June  12,  1901. 

Date  of  beginning:  July  15,  1901. 

Date  of  expiration:  June  15,  1903.    Extended  to  December  15,  1903. 

Note. — Thia  contract  was  modified  with  respect  to  construction  of  cofferdams,  supple- 
mentary contract  dated  April  21,  1903;  approved  May  11,  1903. 


Item. 


Contract 

price  (unit 

rate). 


Ballast cubic  yard. 

Cofferdam  filling do... 

Cofferdam  timber MfeetB.  M. 

Concrete cubic  yard. 

Deposit do... 

Driftbolts ponnd. 

Excavation: 

I^rth cubic  yard. 

Bock do... 

Embankment do... 

Fence  in  place linear  foot. 

Hauling  cement: 

If  delivered  by  rail barrel. 

If  delivered  by  water do... 

Iron  and  steel pound. 

Masonry cubic  yard. 

Paying: 

If  concrete square  yard. 

If  stone do... 

Piles linear  foot. 

Timber  in  permanent  construction MfeetB.  M. 

Valves set. 

Winches do... 


$1.60 
.60 

as.  00 

8.90 
.60 
.08* 

.40 
&00 

.26 

.07 

.or 

.04i 
60.00 

1.76 

2.75 

.60 

42.00 

600.01 

100.00 


Ck)mpleted. 

Contract  for  building  Lock  and  Dam  No,  10,  etc.. 

Name  of  contractor :  Mason  &  Hoge  Company. 
Date  of  approval :  June  30,  1902. 
Date  of  beginning :  'August  3,  1902. 
Date  of  expiration :  August  3,  1905. 


Kentucky  River,  Kentucky. 


Item. 


Contract 

price  (unit 

rate). 


Cofferdam  timber MfeetB.  M. 

Timber  in  permanent  construction do... 

Piling linear  foot. 

Cofferdam  filling cubic  yard. 

Embankment do... 

Excavation: 

Earth do... 

Rock do... 

Deposit do... 

Concrete do... 

Riprap do... 

Stone  masonry do... 

Iron  and  steel pound. 

Driftbolts do... 

Pence linear  foot. 

Dwelllnffs each. 

Outbuildings do... 

Cisterns do... 


$86.00 

60.00 

.40 

.60 


.40 

2.00 

.40 

aso 

1.60 

60.00 

.06* 

.04 

.16 

2,600.00 

160.00 

100.00 


Completed. 
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Contract  for  hiUUVmy  Lock  ami  Dam  Ko.  11,  Kentucky  River,  Kentucky. 

Name  of  (t)u tractor :   H.  K.  Talbott  &  Co. 
Date  of  ai)i)rovaI :    October  19,  1903. 
Date  of  beginning:   November  21,  1903. 
Date  of  expiration:  January  1,  1007. 


Item. 


Contract 
.  price  (nnit 
<      rate). 


Cofferdam  timber M  foetB.  M. 

Timber  in  permanent  construttion linear  foot. 

Piling do... 

Cofferdam  filling cubic  yard. 

Embankment - do... 

E^rth  excavation do... 

Rock  excavation do... 

Deposit do... 

Concrete do... 

Armored  concrete,  exdusivoof  Kteel do... 

Riprap do... 

Rongn  paving -- do... 

Stone  masonry do... 

Iron  and  steel pound. 

Driftbolts do... 

Fence linear  foot. 

Tile  drain do... 


|».00 

50.0) 

.40 

.45 

.40 

.45 

2.50 

..tO 

4.fi5 

4.95 

1.7» 

i."nj 

dfJ.iiri 
.0? 
.06 
.30 
.90 


Contract  for  furnishing  about  15M0  barrel  ft  American  Portland  cement  (Old 
Dominion  brand)  at  Ford,  Ky.,  and  Richmond  or  Mobcrly,  Ky,,  for  u^e  in  the 
completion  of  Lock  and  Dam  No.  10  and  in  the  cofistruetion  of  Lock  and  Dam 
No,  11,  Kentucky  River,  Kentucky. 

Name  of  contractor :   Virginia  Portland  Cement  Company. 

Date  of  approval :   June  28,  1904. 

Dates  of  beginning  and  expiration :  The  cement  must  be  delivered  as  required 
in  lots  of  from  1  to  8  carloads  each  within  fifteen  days  after  receipt  of  order. 
If  not  completed  in  1904,  the  contract  will  continue  in  effect  during  season  of 
1905. 


Item. 


American  Portland  cement.  Old  Dominion  brand  (7,500  barrels  miniinum,  22,500  bar- 
rels maximum),  delivered  at  Ford,  Ky.,  and  Richmond  or  Moberly,  Ey.: 

In  bags,  at  Ford,  Ky .' barrel.. 

In  bags,  at  Richmond,  Ky do 

In  bags,  at  Moberly,  Ky do 

Rebate  allowed  on  empty  bags  returned per  bag.. 


Contract 
price. 


$l-S-7 
1.91 

l.t4^ 


G  G  6. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  KENTUCKY  RIVER. 

KENTUCKY. 

Information  in  regard  to  location  of  Locks  and  Dams  Xos.  1  to  8 
may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1890,  page  2523.  Reference  is  also  made  to  page  2012  et  seq,  of 
Annual  Report  of  the  Chief  of  Engineers  for  1808,  in  which  iiu» 
condition  of  the  Kentucky  River  is  described  in  1879,  when  ceded  to 
the  United  States  by  the  Commonwealth  of  Kentucky. 

Ten  locks  and  dams  have  been  opened  to  navigation  on  the  Ken- 
tucky River.  Ix)ck  No.  9,  opened  December  3,  1903,  is  17.4  miles 
above  I^ock  No.  8,  and  157.2  miles  from  the  Ohio  River,  and  Lock  No. 
10  January  12, 1905, 18.8  miles  above  Lock  No.  9,  and  176^  miles  from 
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the  Ohio  River,  giving  a  total  of  200  miles  of  slack-water  naviga- 
tion in  this  system.     Lock  No.  11  is  in  progress  of  construction. 

On  March  12-13,  1905,  a  washout  occurred  around  Locks  Nos.  9 
and  10,  rendering  these  locks  practically  useless  until  necessary  re- 
pairs are  made.  All  navigation  since  these  dates  have  passed  through 
gaps  around  lock  walls. 

AH  locks  have  been  in  operation  during  the  fiscal  year  except  as 
noted : 

Lock  No.  1:  36  days  by  Ice;  26  days  by  freshets  and  high  wiiter  from  Ohio 
Illver ;   li  days  repairing  lower  gates.     Total  number  of  days,  63 J. 

Lock  No.  2:  35  days  by  ice;  5  days  by  high  water;  22  days  constructing  new 
concrete  miter  sill  in  lower  entrance.     Total  number  of  days,  02. 

Lock  No.  3 :  34  days  by  ice ;  4  days  by  high  water.     Total  number  of  days,  38. 

Lock  No.  4 :  31  days  by  Ice ;  3  days  by  high  water.     Total  number  of  days.  34. 

Lock  No.  5:  31  days  by  Ice;  4  daj's  by  high  water.     Total  number  of  days,  35. 

Lock  No.  6:  31  days  by  Ice;  3  days  by  high  water.    Total  number  of  days,  34. 

Lock  No.  7 :  31  days  by  ice ;  4  days  by  high  water.     Total  number  of  days,  35. 

Lock  No.  8 :  35  days  by  ice ;  3  days  by  high  water.    Total  number  of  days,  38. 

Lock  No.  9 :  33  days  by  ice ;  (K)  days  drawn  to  assist  In  construction  of  Dam 
No.  10 ;  not  operated  since  March  12,  19()5.     Total  uiunber  of  days,  203. 

Lock  No.  10:  33  days  by  Ice;  not  oi)erated  since  March  12. 

The  highest  stage  of  water  was  on  March  11,  1905,  the  upper  gauge 
at  Lock  No.  4  reading  20.4  feet,  or  14.8  feet  above  pool  level. 

The  lowest  stage  of  w^ater  was  in  November  and  December,  1904, 
the  upper  gauge  at  Lock  No.  4  reading  4.1  feet.  An  extreme  drought 
occurred  during  this  period. 

A  depth  of  6  feet  at  pool  stage  exists  at  the  close  of  the  fiscal  year 
on  the  river  from  Lock  No.  1  to  Lock  No.  9,  except  in  the  lower 
entrance  at  Lock  No.  2,  where  there  is  5.85  feet,  and  on  the  upper 
miter  sill  at  Lock  No.  4,  where  there  is  scant  5.6  feet.  The  coffer  in 
lower  entrance  at  Lock  No.  2,  used  in  construction  of  concrete  miter 
sill,  has  not  yet  been  removed. 

The  Kentucky  River  is  now  navigable  to  Lock  No.  9,  near  Valley- 
view,  Ky.,  157.2  miles  from  the  Ohio  River. 

A  statement  of  the  work  accomplished  during  the  fiscal  year  is  as 
follows : 

Lock  No,  1. — ^Two  hundred  and  fourteen  linear  feet  of  the  old 
lower  land  crib  was  torn  down  and  removed  to  elevation  of  4.4  feet, 
where  the  old  crib  timbers  were  found  to  be  sound.  On  this  founda- 
tion isolated  concrete  piei's  were  built.  These  piers  are  connected 
by  timber  walks,  and  places  were  left  in  the  concrete  for  grillage 
plank  between  piers,  but  as  yet  these  have  not  been  put  in.  Eight 
hundred  and  fifty-seven  cubic  yards  of  concrete  were  placed  in  this 
work. 

A  concrete  saddle  was  also  constructed  to  raise  the  crest  of  the 
dam  1  foot  for  a  distance  of  about  125  feet  from  the  abutment. 

Minor  repairs  were  also  made  to  dam,  and  concrete  steps  were 
built  from  lock  wall  to  office. 

Lock  No.  2. — On  June  8,  1905,  navigation  at  this  lock  was  sus- 
pended in  order  to  replace  the  old  wooden  miter  sill  with  a  concrete 
sill.  A  cofferdam  has  been  built  in  the  lower  entrance  to  lock  cham- 
ber, and  the  concrete  for  the  sill  has  been  placed,  but  owing  to  a  rise 
in  the  river  on  the  24th  of  June,  which  flooded  the  cofferdam,  the 
sill  timbers  have  not  been  laid,  and  work  has  been  suspended  until 
the  coffer  can  be  pumped  out. 
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Loch  No,  4- — ^The  work  of  constructing  isolated  piers  for  lower 
land  approach  wall,  which  was  begun  during  the  last  fiscal  year,  was 
completed.  These  piers  are  similar  to  the  piers  at  Lock  JIo.  1,  and 
are  connected  by  timber  walks.  Four  hundred  and  forty-five  cubic 
yards  were  used  in  this  work.  A  kitchen  to  lockman's  house  was 
built  and  the  lock  houses  painted. 

Lock  No.  5. — ^The  lower  river  crib  was  removed  to  low  water,  where 
the  timbers  were  found  to  be  sound,  and  on  this  foundation  isolated 
piers  of  concrete  were  built  similar  to  the  piers  at  Locks  Nos.  1  and  4. 
These  piers  were  not  quite  finished.  Four  hundred  and  twenty-three 
cubic  yards  of  concrete  have  been  placed  and  there  remains  about 
100  yards  more  to  be  put  in. 

Lock  No.  7. — ^Lock  houses  and  oflSice  building  were  painted  and 
rooms  calcimined. 

Lock  No.  9. — ^The  down  stream  face  and  crest  of  the  concrete  dam 
was  considerably  battered  by  the  logs  during  the  high  water  of 
two  winters  ago.  (See  Beport  of  the  Chief  of  Engineers  for  1904,  p. 
2650.)  The  holes  and  spaces  torn  out  were  repaired  by  cutting  these 
out  and  putting  in  bolts,  so  as  to  make  a  good  bond,  and  filling  in  with 
rich  concrete. 

During  a  rise  in  the  river  in  March,  when  the  water  rose  to  a 
height  of  about  4  feet  over  the  lock  walls  at  the  upstream  end,  the 
embankment  behind  the  lock  wall  washed  out. 

It  is  now  proposed  to  repair  this  lock  and  crib  timber  and  materials 
are  being  received.  A  quarry  has  been  opened  up  on  the  abutment 
side  above  the  dam  and  a  cut  30  feet  back  of  abutment  has  been  made, 
thus  increasing  the  spillway  of  the  dam.  About  3,000  cubic  yards 
of  crib  stone  have  been  quarried. 

Lock  No.  10. — During  February  and  March  a  temporary  crib, 
(grain-elevator  construction)  was  built  below  abutment  to  protect 
the  bank  and  prevent  the  water  from  cutting  around  abutment 
This  crib  was  85  feet  long,  18  feet  high,  and  12  feet  wide  and  was 
filled  with  riprap  stone. 

On  March  13  the  river  rose  to  about  4  feet  over  the  top  of  the  lock 
walls  at  the  upstream  end  and  washed  out  the  embankment  filling 
behind  lock  walls.  One  lock  house  was  washed  away,  but  the  lower 
house  was  moved  back  and  is  at  present  resting  on  blocking. 

V.  S.  towboat  Gen'l  O.  M.  Poe.—The^  U.  S.  towboat  Gen'l  O.  J/. 
Poe  was  transferred  to  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  U.  S. 
Army,  Cincinnati,  Ohio,  on  July  1,  1904,  and  returned  to  operating 
and  care  of  Kentucky  ftiver  on  September  5, 1905,  when  the  boat  was 

? laced  out  of  commission  and  placed  in  charge  of  a  watchman.  The 
^oe  was  again  put  in  commission  on  February  11,  1905,  and  has  been 
engaged  in  general  towing  and  repair  work,  with  the  exception  of  a 
few  weeks  when  repairs  were  maae  to  wheel  and  cylinder  frames  at 
Frankfort,  Ky. 

Towboat  John  Mackey. — ^The  towboat  John  Mackey  was  chartered 
at  various  times  during  the  year  for  general  towing  and  acted  as 
tender  to  dredges  and  scows. 

Towboat  Louise. — The  towboat  Louise  was  chartered  during  July 
and  August,  1904,  and  used  to  tow  derrick  boat  and  quarter  boat  in 
snagging  operations  from  Lock  No.  1  to  9. 
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V.  S.  dredges  Nos.  1  and  2. — Both  dredges  have  been  actively 
engaged  during  the  working  season  in  dredging  and  assisting  in 
work  of  reconstruction  at  Locks  Nos.  1,  2,  4,  5,  and  9. 

Dredge  No.  1  has  operated  at  Sharps  Branch,  Cedar  Bun,  Maceys 
riffle,  lower  entrance  to  Lock  No.  8,  Marble  Creek,  and  at  Lock  No.  9. 
Approximate  amount  of  material  excavated,  51,800  cubic  yards. 

Dredge  No,  2  has  assisted  in  the  repair  work  at  Locks  Nos  1,  2,  and 
5  and  removed  deposit  in  lock  entrances. 

United  States  fteet. — Extensive  repairs  have  been  made  to  floating 
crafts— 4  barges  and  2  side-dump  scows  have  been  practically  rebuilt 
from  bottom  timber  up  with  Oregon  fir.  The  work  was  done  at  the 
Madison  Marine  Ways,  Madison,  Ind. 


ALLOTMENTS. 


July.   1884 $15,000.00 

July,   1885 27,615.00 

July  31.  1886 33,965.00 

July,   1887 79.862.14 

July,   1888 82,47^50 

July  28,  1889 72,394.80 

July  17,  1890 28,889.07 

July  16,  1891 36,331.38 

November  28,  1891 1, 112.  50 

December  14.  1891 11,382.80 

July  35.  1892 38,503.62 

June  13,  1893 2,000.00 

July  14,  1893 73,065.02 

July  16,  1894 46,435.28 

July  20,  1895 59, 120. 04 

July  24,  1896 70, 198. 85 

August  2,  1897 49, 272. 11 


July  15,  1898 $53,531.39 

July  29,  1899 63,884.24 

May  11,  1900 2,500.00 

July  17,  1900 82,284.09 

July  9,  1901 109,137.49 

August  19,  1901 952.00 

February  4,  1902 19,000.00 

July  22,  1902 79,634.91 

July  20,  1903 56,971.61 

July  13,  1904 56,953.04 

May  18,  1905 10,000.00 

Received      from      other 

sources    lu    this    and 

previous  years 189.05 

Total 1,  262, 663. 93 


Nummary  of  expenditures  for  operating  and  care  of  locks  and  dams  on  Ken- 
tucky Biver,  Kentucky y  for  fiscal  year  ending  June  30 ^  1905, 

Office  expenses,  superintendence,  and  contingencies $8,095.93 

Labor 38, 262. 43 

Fuel 3, 143. 99 

Expenses  — i 7,  440.  78 

Repairs 32, 260.  29 

Total 89, 203. 42 


ABflTBACT  OF  CONTKAGTS  IN  FOBCE,  OPERATING  AND  CASE,  KENTUCKY  BIVEB,  DUBINO 
THE  FISCAL  YEAB  ENDING  JUNE  30,   1905. 

Contract  for  furnishing  and  delivering  American  Portland  cement  for  use  at 
Lock  No,  1,  Kentucky  River,  Kentucky, 


Name  of  contractor :  Alma  Cement  CJompany. 

Date  of  approval :  October  6,  1904. 

Date  of  bi^iimlng  and  date  of  expiration :  Cement  to  be  delivered  only  upon 
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orders  of  the  engineer.     If  work  of  construct  Ion  proceeds  as  is  now  expected, 
the  entire  amount  of  cement  will  be  needed  during  the  working  season  of  1901. 

'    CoDtrart 
'  price  <  nsit 
Item.  rate  per 

I    barrel  in 
'      bagB). 

AL.MA  POBTLJkND  CMMKXT. 

900  barrels  in  bags  delivered  f.o.b.Worthyille^Ky ;  «|L71 


"  Rebate  of  10  cents  allowed  for  each  empty  bag  returned  to  point  of  dellyery. 

Contract  for  furnishing  and  delivering,  f,  o.  b,  cars.  Valley vieur,  Ky.,  yellotc-pine 
timber  for  repair  of  Lock  No.  9,  Kentucky  River,  Kentucky. 

Name  of  contractor :  Meeds-Gray  Lumber  Company. 
Date  of  approval :  May  13,  1905. 
Date  of  beginning:  May  15,  1905. 
Date  of  expiration :  August  1,  1905. 


Contract 


Item. 

rate«. 

108,417  feet  B.  M.  yeUow-pine  timber  . 
lfle,3SS  feet  B.  M.  yellow-pine  timber  . 
16,287  feet  B.  M.  yeUow-pine  timber  .. 

M.ft.  B.M.. 

do.... 

do.... 

34.75 

Contract  (emergency)  for  rent  of  strip  of  land  at  Spears,  Ky.,  between  a  side 
track  of  the  Louisville  and  Atlantic  Railroad  for  the  purpose  of  unloading 
material  during  the  time  repairs  are  being  m>ade  to  Lock  No,  9,  Kentrncky 
River,  Kentucky. 

Name  of  contractor:  O.  T.  Soper. 

Date  of  approval:  (Emergency). 

Date  of  beginning  and  date  of  expiration :  To  begin  immediately  after  execu- 
tion of  contract  and  to  terminate  when  repairs  are  completed  and  side  trac^ 
removed.  - 


Item. 


Oontract 
price. 


Bent  of  strip  of  land  at  Qpears,  Ky .* SIOO.OO 

Contract  {emergency)  for  furnishing  and  delivering  f.  o.  ft.  cars,  Valleyvier/o,  Ky.. 
driftbolts  for  repair  of  Lock  No.  9,  Kentucky  River,  Kentucky. 

Name  of  contractor :  J.  G.  Frelinger. 
Date  of  approval:  (Emergency). 

Date  of  beginning  and  date  of  expiration:  Delivery  to  be  completed  on  or 
before  June  30,  1905. 


Item. 


1,100  driftbolts  4  by  I  inch  by  14  inches;  approximate  weight  1,706  pounds,  per 

8,^  driftbolts"  V  by  "l  inch  *by  H  inches;'  approximate' weight  'iftjois  poiinds,'  per" 
pound 


Oontract 

price  (nnlt 

rate). 


|D.Oe» 

.aao 
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Contract  (emergency)  for  furnishing  and  delivering  f.  o.  h,  cars.  Valley  view,  Ky., 
oak  lumber  for  repair  to  Lock  No,  9,  Kentucky  River,  Kentucky. 

Wame  of  contractor :  The  C.  W.  Bowles  Lumber  Company. 

Date  of  approval:  (Emergency). 

Oate  of  beginning  and  date  of  expiration:  I^t  No.  1. — Delivery  to  be  com- 
pleted on  or  before  July  10,  1905.  Lot  No.  2. — Delivery  to  be  comi)leted  on  or 
before  September  1,  1906. 


Item. 


I  Contract 
price  (unit 
I      rate). 


Liot  No.  1: 

12,000  feet  B.  M.  oak  lumber  . 
Lot  No.  2: 

18,760  fetrt  B.  M.  oak  lumber. 


lv»rM.  feetB.  M.. 
do...., 


$8B.50 
31.00 


Contract  (emergency)  for  furnishing  and  delivering  f.  o.  h,  cars.  Valley vieir,  Ky,, 
yellow  pine  timber  for  repairs  to  Lock  No,  9,  Kentucky  River,  Kentucky. 

Name  of  contractor:  Meeds-Gray  Lumber  Company. 
Date  of  approval:  (Emergency). 

Date  of  beginning  and  date  of  expiration :  Delivery  to  be  completed  on  or 
before  July  25,  1905. 


Item. 


28,480  feet  B.  M.  yoUow  pine  timber perMfeetB.  M. 


Contract 
price  (unit 

rate). 


$86.00 


Contract  (emergency)  for  furnishing  and  delivering,  f,  o.  ft.  cars  Valleyview, 
Ky,,  American  Portland  cement  for  use  at  Lock  No.  9,  Kentucky  River, 
Kentucky. 

Name  of  contractor :  Virginia  Portland  Cement  Company. 

Date  of  approval :  (Emergency). 

Date  of  banning  and  date  of  expiration :  Cement  to  be  delivered  only  upon 
orders  of  e)igineer.  It  is  expected  the  entire  amount  will  be  needed  during  the 
season  of  19(^. 


Item. 


"OLD  DOMINION"  PORTLAND  GKICENT. 

8,000  barrels,  in  bags,  delivered  f .  o.  b.  Valley  view,  Ky 


Contract 

price  (unit 

rate  per 

barrel  in 

bags.) 


a  $2. 01 


*  Rebate  of  10  cents  allowed  for  each  empty  bag  returned  to  point  of  delivery. 
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COMMEBCIAL  STATISTICS. 

Statement  of  traffic  passing  the  locks  on  Kentucky  River  during  the  calendar 
years  1901,  1902,  1903,  and  190k- 


Lock- 

Paflsengor  boats. 

Towboats. 

{ 

Gk>TGmziient  boats. 

1901.  1 

1902. 

1906. 

1004.     1901.  ;  1902.  !  1908. 

1904.  1  1901. 

!». 

1»B.I 

i«i 

gg 
IT 
44 

No.  1 

No.2 

No.3 

No.4 

No.5 

No.6 

No.7 

Ko.8         

1  «»' 

'      688 

,      244 

262 

•      199 

1      183 
1      181 
'       76 

1 

801 
317 
251 
306 
208 
186 
208 
78 

667 
478 
289 
318 
215 
228 
294 
171 

407 
886 
169 
190 
158 
128 
120 
98 

217 
800 
194 
210 
78 
82 
41 
22 

181 
U8 

» 

189 

}§ 

100 
06 
50 
49 
22 

294 
862 
219 
869 
219 
800 
808 
128 

13 
86 
81 
66 
50 
55 
41 
31 

» 
42 
118 
173 
51 
66 
46 
82 

8 

33 

90 

171 

44 
S5 
S4 

No  9 

44 

,_.... 

1 

98 

Total.. 
Lock- 

1  2,428 

1,986 

2,606 

1,704 

1,008 

780 

7.8 

1.877 

878 

544  |-    405          e» 

Ooal  barges. 

Other  barges. 

Small  craft. 

1  1901. 

1902.  1  1908. 

1904. 

1901. 

1902. 

1906. 

1904. 

1901. 

1002. 

1008.  *  vaoL 

No  1 

206 
186 
188 
186 
60 
22 
27 
7 

124        170 
92        162 
86        148 
88        162 
80  1       42 
17         21 
17  -       19 
6  1       12 

116 
86 
92 
92 
28 
28 
10 

181 
137 
-    267 
204 
122 
107 
96 
49 

289 
115 
288 

272 
166 
150 
160 
61 

886 

218 
866 
889 
287 
280 
270 
190 
2 

888 
288 
699 
807 
177 
191 
199 
168 
245 

84 

47 

90 

142 

80 

206 

149 

74 

52 
85 
62 

154 
96 
175 
121 
62 

56 

71 

81 

142 

71 

47 

No.2 

tf 

Ko.S       

s 

No.4 

» 

Ko.5    

ijt 

No.6 

290  1        1£ 

No.7 

ioi  '     ui« 

No.  8 

86          US 

No.9 

5  <        143 

Total.. 

884 

460  ,     m 

442 

1,108 

1,410 

2,102 

2.4»2 

872 

766 

908          T9i 

Lock- 

Bafts. 

Total. 

Increaaef- 
ordecreud 

(-)overltt 

1901. 

1902. 

1906. 

1904. 

1901. 

1902. 

1908. 

1904. 

No.  1 

687 
608 
501 
606 

218 
208 
217 
286 

1,084 

940 

1,100 

1,601 

656 

644 

664 

686 

1,514 

1,686 

1342 

1,882 

818 

822 

792 

844 

1,272 

1,288 

1,860 

1,728 

1,867 

1,885 
1711 
1,665 

1,676 
2287 
2249 
2  128 
2;i42 

1,194 
940 
1,180 
1,401 
1,682 
1661 
1600 
1,754 

1,921 
1,786 
1,610 
1968 
2,265 
2889 
2,110 
».3» 

2,068 
1^898 
2^117 
r,90B 
19tt 
2,009 
2,068 
2,260 
2,406 

+    US 

No.2        

+    Itt 

No.3 

-i-    SIT 

No  4        

—     % 

No.5 

.     1,648 
.     1,644 
-1    1,688 
.1    1,888 

—    314 

No  6    . 

—   3h.- 

No.7 

No.  8  

-     S 

4 

No.9 

+2,3» 

Total... 

■| 

.j    8,815 

5,608 

8,874 

10,780 

15,478 

11,842 

16,833 

18,706 

+2.8a 

Total  tonnage. 

Increase 

(+)or 

decrease 

(-)over 

1908. 

Lockages. 

Increaae 

Lock- 

1901. 

'      1902.          1908. 

1 

1904. 

1901. 

1902. 

1908. 

1004. 

<+)Cff 

aecTea9e> 

(— >OT» 

191A 

No.l 

No.2 

No.3 

No.4 

No.5 

No.6 

No.7 

No.H 

No.9 

188,778 
176,288 
191,061 
161,719 
186,461 
170,499 
168,750 
166,100 

188,870 
111,190 
114,862 
131,045 
137,509 
124,870 
131,413 
182,088 

204,968 
181,208 
176,607 
189,901 
188,071 
178,264 
162,880 
178,212 
842 

186,940 
166,776 
290,278 
174,660 
161,517 
153,260 
163,932 
174,094 
169,807 

-  18,018 

-  14,427 
+  53,771 

-  15,841 

-  26,664 

-  26,014 
+    1,062 

-  4,118 
+109,465 

1,221 
1,304 
1,200 
1,178 
1.808 
1,068 
966 
879 

714 
719 
867 
1,101 
1,081 
843 
888 
692 

1,201 
1,161 
1,188 
1,429 
1,898 
1,215 
1,089 
924 
8 

1,356 
1,891 
1,554 
1,415 
1,169 
LOOK 
908 
1,001 
1,081 

+    IS 

+    2S^ 

+  an 

-  u 

-  *s 

-  IS? 

-  2 

+1,C» 

Total..  1 

,404,645 

1,021,297  '1,460,888 

1,681,154 

+120,821 

9,114 

6,860 

9,543  jU.OOl 

-^i.i-w 
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Statement  of  commercej  in  tons,  passing  the  locks  on  Kentucky  River,  Ken- 
tucky,  during  the  calendar  years  1901,  1902,  1903,  and  190^, 


ArtictoB. 

Lock  No.  1. 

Lock  No.  2. 

1901. 

1900. 

1908. 

1904. 

1901. 

1902. 

.1908. 

1904. 

OohI  ..... 

55,742 

6,122 

1,074 

548 

1,128 

1,264 

287 

128 

865 

4,576 

221 

962 

80,841 

201 

144 

107 

9,605 

84,554 

2,787 

640 

274 

1,M8 

i;880 

210 

80 

521 

8,805 

867 

660 

29,218 

HI 

115 

118 

8,646 

47,968 

8,965 

504 

868 

1,357 

2,264 

815 

56 

292 

2,902 

1,014 

1,189 

52,443 

184 

206 

106 

10.688 

82,441 

4066 

464 

806 

1,848 

1,943 

202 

40 

687 

766 

784 

74,652 

81 

2n 

104 
5,871 

51,666 

6,498 

824 

878 

1,285 

542 

122 

62 

1T2 

8,867 

122 

460 

87,614 

68 

188 

66 

5,219 

27,525 

2,828 

415 

199 

1,200 

994 

157 

69 

338 

1,928 

608 

857 

17,046 

85 

168 

100 

4,125 

48,450 

3,457 

841 

204 

1,849 

1,584 

151 

85 

198 

1,581 

212 

687 

52,905 

65 

171 

100 

7,179 

25,666 

Qrsin 

8,660 

Salt 

230 

Oil 

210 

Whlaky 

1,404 

Plonr .- 

1,317 

Sugar 

188 

Mf^ACKM^ 

17 

Cement 

855 

Tobacco 

1,575 

Hay          

626 

Live  stoclc 

409 

Lumber  and  timber 

RhInglM 

73,987 
29 

Produce  

OU8 

216 
55 

4,189 

Total 

122,185 
7,110 

84,496 
5,076 

125,722 

7,822 

126,284 
7;602 

108,517 
3,789 

57,612 
4,265 

118,674 
5,865 

114,007 

Number  of  paaaengers . . 

4,996 

Articlee. 

Lock  No.  8. 

1904. 

Lock  No.  4. 

1901. 

1902. 

1908. 

1901. 

1908. 

1903. 

1904. 

Coal 

47,086 

6,242 

1,281 

153 

1,196 

860 

78 

40 

90 

1,209 

188 

194 

85,788 

67 

88 

18 

9,961 

27,248 

2,704 

286 

104 

1,114 

686 

86 

83 

428 

1,145 

584 

179 

197 
108 

8,911 

40,860 

8,855 

174 

87 

1,851 

1,040 

70 

19 

867 

614 

162 

400 

51,577 

85 

185 

40 

4,416 

83,788 

8,645 

119 

185 

1,888 

887 

85 

18 

801 

569 

448 

890 

67,124 

10 

260 

60 

2,404 

48,078 

6,432 

634 

154 

1,106 

821 

44 

89 

100 

896 

118 

79 

86.685 

61 

16 

18 

8,610 

26,467 

2,885 

177 

71 

1,572 

508 

88 

21 

589 

266 

505 

71 

18,528 

21 

102 

52 

5,868 

48,868 

8,888 

189 

84 

1,306 

947 

57 

18 

860 

198 

141 

221 

51.868 

81 

182 

81 

4,022 

88.860 

Grain 

8,861 

Salt 

81 

Oil 

76 

Whisky 

1,178 

Flour 

671 

Susar  

71 

Molaasea 

7 

Cement 

188 

Tobacco 

829 

Hay 

489 

Lire  stock 

110 

Lumber  and  timber 

Shingles 

70.» 

Man^fttctured  iron 

Produce 

889 
88 

G^eneral  and  mlscf^llane- 

OU8 

1,811 

Total 

Number  of  paasengers  . . 

108,761 
1,681 

57,788 
3,788 

104,568 
4,773 

101,280 
3,708 

92,181 
1,678 

56,671 
3,884 

104,506 

4,787 

108,182 
3,931 

Articles. 

Lock  No.  6. 

Lock  No.  6. 

1901. 

1908. 

1908. 

1904. 

1901. 

1908. 

1903. 

1904. 

Goal 

15,898 

4,666 

831 

58 

1,194 

112 

15 

88 

60 

868 

81 

46 

188,767 

81 

8 

4 

1,844 

9,605 

8,254 

188 

88 

1,817 

111 

11 

4 

185 

70 

449 

89 

80,346 

18 

88 

50 

1,851 

10,001 

2,715 

79 

18 

1,290 

167 

16 

8 

4S 

158 

147 

188 

.106,061 

7,119 

8,218 

46 

86 

1,800 

181 

86 

8 

124 

166 

891 

108 

114,105 

17 
10 

976 

6,890 

3,764 

168 

64 

985 

85 

11 

17 

85 

170 

10 

56 

184,786 

19 

11 

8 

883 

5,087 

*-^ 

9 

1.086 

184 

10 

8 

80 

88 

445 

5 

77,665 

1 

6 

10 

1,068 

4,186 

2,728 

81 

18 

1,266 

162 

15 

8 

38 

58 

188 

176 

114,680 

8 

118 

10 

8,840 

4,489 
8,168 

Orain                  

Salt 

87 

OU 

86 

"W^lRlry    ... 

568 

Plour 

97 

Sugar 

17 

MrnAMAA 

Cement 

98 

Tobacco  

85 

Hay 

188 

Livestock 

47 

Lumber  and  timber 

Shingles 

118,978 

Produce 

118 
10 

6,701 

27 

7 

(General  and  miscellane- 
ons 

690 

Total 

Number  of  passengers. . . 

147,184 
8;  189 

95,833 

8,808 

186,695 
4,016 

127,618 
8,495 

187,845 
4,017 

87,978 
8.640 

186,881 
4.814 

188,480 
8,077 
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1926   REPORT  OF  THE  CHIEF  OF  ENOINESBS,  U.  8.  ARMY. 

fitatement  of  commerce,  in  tons,  passing  the  locks  on  Kentucky  River,  Ken- 
tucky, during  the  calendar  years  1901,  1902,  1903,  and  190 J^—ConUnueO. 




1901. 

6,017 

4,433 

171 

7 

18 
88 

6^ 

123,822 

iS 

6 
766 

Lock 
1908. 

6,027 

1,967 

71 

6 

748 

66 

3 

No.  7. 
1906. 

Lock  No.  a 

Articlea. 

1904. 

1901. 

1902. 

i9oa    ; 

1904. 

Coal 

Grain 

Salt 

Oil 

Whisky 

Flour 

Sngar 

Moiaaaes           

8,886 

2,467 

66 

69 

1,197 

106 

8 

8,700 
8,011 
26 
19 
602 
67 
11 

1,463 
16 
108 
16 
41 
89 
8 
2 
12 
76 
1 

26 
140,902 

16 
12 

4,846 

1,061 

186 

70 

6 



1,6TO 

80 

4 
3 
56 

1 

2?B 

199 

12 

10 

14 

4 

O^in^Ti^ 

82 

20 

442 

19 

83,809 

22 
11 
128 
139 
101,140 

60 
10 
169 
89 
128,218 

10  ' 

m 

Tobacco 

Hay 

Live  stock           

20 

8               OH 

111,796      128, 7W 

' 

24 

Lumber  and  timber 

Shingles 

Manufactured  iron 

Produce 

149.307 

2 

107 

12 

4  1           101 

U 

General  and  misoellane- 

OUB -.1. -- 

1,296 

1.684 

718 

670,           883 

429 

Total 

Number  of  pa^aengers. . . 

136,478 
3,663 

98,101 
2,992 

111,023 
4,462 

131,661 
2,996 

147,068 
1,864 

118,682 
1,476 

lSe,296 
a447 

148,  aw 

2,779 

Artie 

lee. 

Lock  No.  9. 

1906. 

19IM. 

Coal            

151 

Oil              

;( 

Live  stock                                                              -  .   .  .      ...   _..-- ................ 

i 

Lumber  and  timber .- ...... 

40 

148,737 

Manufactured  iron .                                -             - 

General  and  miscellaneous                   -  -  -    -  

2 

sai 

Total 

42 

149,280 
1,448 

Number  of  ijassengrers 

List  of  boats  plying  the  Kentucky  Riven  Kentucky,  during  calendar  year  ending 

December  31,  1904. 


Character. 

Length. 

Breadtii. 

Depth. 

Ton- 
na^e. 

Gen'lO.  M.  Poe 

United  States  towboat.... 

United  States  launch 

Packet       

F^et, 
146.60 
40.00 
161.67 
131.40 
120.00 
66.00 
66.00 
143.70 
140.00 
136.00 
126.00 
122.60 

iiaoo 

110.00 
102.60 
100.00 
02.00 
90.00 
80.00 

7a  00 

78.00 
68.00 
00.40 
68.00 
66.00 
66.00 
47.00 
26.00 
60.00 
90.00 

Feet, 
34.0 

ao 

88.0 
80.0 
•    20.0 
14.0 
12.0 
28.0 
2a6 
27.0 
22.0 
28.0 
24.0 
24.0 
28.0 
20.0 

ia6 

21.0 
17.0 
11.0 

lao 

11.0 

a6 

10.8 
11.0 

ao 
ao 
ao 
lao 

80.0 

F^t, 
4.6 
4.0 
4.4 

4.0 

ao 
ao 
a6 
a& 

4.0 

a6 
a6 

4.0 

ao 
a  6 
ao 
ao 
a6 
a  8 
a6 
a  6 
as 

L6 

ao 
ao 
a  4 
ao 

1.6 

ao 
a4 

4.6 

150.00 

Pearl 

Falls  Citv 

Golden  Gate    

5.m 
28G  on 

do 

142  00 

Hattie  Brown                             

.  .    do 

68  11 

"White  Dove       

do 

86  00 

Oneita                                      

do         

11  00 

Mountain  State 

Towboat 

142.(1) 

John  Mackey 

Bellevue          

..  do      

100  00 

do 

88  ai 

W.  M.Duflfy 

Nellie  Willett     

...  do                

78  <sr 

do 

98.00 

Mildred 

do                            .  ... 

92.00 

E.T.  Slider      

do 

92  00 

Raymond 

Innovator 

do 

fR.Qi 

do 

68.00 

Charley  Curlln 

Vivian 

do 

88.  (X) 

...do 

96.00 

Mabel 

do 

49.00 

Gladys 

Minnie 

...do 

60.00 

do 

68.00 

Blue  Wing 

Louise 

....do 

40  00 

do 

9.00 

Charley  Boy  No.  2 

...do 

4196 

Fannie 

do 

10.00 

Three  Friends 

.  ...do        

aoo 

Dove 

do 

laoo 

Lillie 

.do      

aoo 

John  W.  Thomas 

do 

laoo 

Champion 

Sawmill  boat 

«aoo 
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1927 


List  of  boats  plying  the  Kentucky  River,  Kentucky,  during  calendar  year  ending 
December  SI,  WOi—ConUnued. 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

Ton- 
nage. 

Dixie  .                                    ...  . 

Pleasure  boat 

Fee^. 
86.00 

n.oo 

70.00 
66.00 
60.00 
47.00 
47.00 
46.00 
46.00 
41.00 
40.00 
40.00 
86.00 
86.00 
35.00 
85. «) 
86.00 
38.00 
82.00 
82.00 
88.00 
82.00 
31.80 
80.(10 
a).  00 
80.00 
80.00 
80.00 
28.00 
25.00 
25.00 
26.00 
25.00 
26.00 
26.00 
21.00 
20.00 
20.00 
20.00 
18.00 
16.00 
16.00 

F^et 
16.0 
12.0 
15.0 
10.0 
12.0 
10.0 
9.0 
9.0 
6.8 
9.6 
8.0 
7.0 
8.0 
7.0 
8.0 
7.6 
8.0 
6.0 
8.0 
8.6 
6.0 
7.0 
7.0 
7.0 
6.0 
8.0 
6.0 
7.0 
6.0 
6.0 
6.0 
6.0 
6.6 
6.8 
6.0 
4.8 
4.0 
6.0 
6.0 
5.0 
6.0 
8.5 

Feet. 
8.0 
2.6 
2.5 
8.0 
2.0 
2.4 
8.2 
2.4 
8.0 
2.5 
8.6 
2.0 
4.0 
2.6 
4.0 
1.1 
4.0 
4.5 
4.6 
6.0 
4.0 
2.6 
8.5 
8.6 
4.0 
8.6 
8.0 
6.0 
4.0 
8.0 
6.0 
4.0 
4.4 
8.0 
8.6 
2.5 
8.0 
8.0 
4.4 
2.0 
2.0 
8.0 

85  00 

Ramona                            

do 

12.00 

We  Three 

do 

14  00 

fthaniroclc 

do 

9.00 

Charter 

do 

18  00 

Hypnoti^'-er    ,    . . 

do 

12.00 

Lorelei 

...  .do      

4  00 

Palmetto 

do 

7.00 

Laura . . 

do    ::::.... 

4  00 

Margaret  £.  Ray 

do 

8.00 

Willametta    .... 

do        

10.00 

Jeesie 

do 

7.00 

Rescue 

do ... 

8.00 

Neola 

do 

4.00 

Sweetheart.  .         

do 

8.00 

Mona 

do 

8.00 

Pomona 

do 

8.00 

White  Star 

do 

4.00 

Herrv  Houston 

do 

4.00 

Sarah 

.do  .  .: 

8.00 

Rdua  Roh^rts 

do 

2.00 

Helen 

.    do 

8  00 

Adelaide 

do 

8.00 

Catherine  L    . 

...  .do 

6.00 

H«^«e1  P 

do 

2.00 

iSfc    ..:::.:    :.::: 

do 

2.00 

Son-of-a-Gun 

do 

2.00 

Pi^nnnn  8pi*ins^ 

do    

2.00 

Nayda  

do 

2.00 

Juanitta  ....... 

do 

2.00 

Kathryn 

do 

2.00 

Laura'L 

do 

2.00 

Old  Crow 

do 

2.00 

Kainlan , 

do 

2.00 

Clara  L 

do 

2.00 

Raymond 

do 

1.60 

Minnie 

do 

1.50 

Caroline 

do 

2.00 

Wftt'^ma 

do 

2.00 

Hudson 

do  

1.(10 

Avon 

do 

2.00 

Bernadotte 

.do      

1.00 

Lucy 

do 

MaryH ; 

do 

do 

Cherokee 

do..... 



EbWe i 

do 



l^ena 

do 

1 

O.K 1 

do 

OutiiMr . .... . .. 

do 

1 

TTiftWRfh* 

do 

1 

lone 

do 

Note. — Where  no  dimensions  are  given  the  boats  are  small  gasoline  launches. 


List  of  leases  in  force  during  the  fiscal  year  ending  June  30,  1905,  Kentucky 

River,  Kentucky, 

Location :  Lock  No.  4. 
Lessee:  Kentucky  River  Mills. 
Date:  July  10,  1878. 
Expires :  July  10,  1977. 
Annual  rental :  $180. 
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APPENDIX  H  H. 


IMPROVEMENT  OP  PALLS  OF  THE  OHIO  RIVER;  OP  WHITE  RIVER 
INDIANA;   OF   WABASH   RIVER,   INDIANA  AND   ILLINOIS,   AND  OP 
'  CERTAIN  RIVERS  IN  KENTUCKY. 


REPORT  OF  CAPT.  HARRY  BVROE88.  CORPS  OF  ENGINEERS.  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPB0VSMENT8. 


1.  Falls  of  Ohio*  River  at  Louisville, 

Kentucky. 

2.  Operating   and   care   of    Louisville 

and  Portland  Canal,  Kentucky. 

3.  Wabash  River,  Indiana  and  Illinois. 

4.  Operating  and  care  of  lock  and  dam 

at  Grand  Rapids,  Wabash  River. 

5.  White  River,  Indiana. 


Green  River,  above  the  mouth  of 

Big  Barren  River,  Kentucky. 
Operating   and   care  of   locks   and 

dams  on  Green  and  Barren  rivers, 

Kentucky. 
Rough  River,  Kentucky. 
Operating  and  care  of  lock  and  dam 

on  Rough  River,  Kentucky. 


United  States  Engineer  Office, 

Louisville^  Ky.^  July  75, 1906. 
General  :  I  have  the  honor  to  transmit  herewith  annual  reports  of 
the  works  under  my  charge  at  the  close  of  the  fiscal  year  ending  June 
30, 1905. 

Very  respectfully,  your  obedient  servant, 

H.  Burgess, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A. 


HHi. 


IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER  AT  LOUISVILLE, 

KENTUCKY. 

A  condensed  description  of  the  original  condition,  outline  of  proj- 
ects will  be  found  on  page  498  of  this  report;  references  to  more 
detailed  information  may  be  found  on  page  488,  Annual  Report  of  the 
Chief  of  Engineers  for  1904. 

1929 
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•  1930      BBPOftT   OF  THE   OHIBF   OF   BNGIKEEB8,  U.  8.  ABUT. 

The  principal  operations  during  the  year  consisted  of  the  repairs 
to  Wave  Rock  and  Willow  Point  dikes,  Indiana  Chute,  and  the  con- 
tinuation of  rock  excavation  at  the  head  of  the  Louisville  and  Port- 
land Canal. 

The  dikes  at  Wave  Rock  and  Willow  Point  are  constructed  of  irreg- 
ular-shaped rock  of  rather  small  size  obtained  from  the  excavation 
work  at  those  localities  and  placed  by  hand  without  mortar  of  any 
description ;  the  curved  surface  is  carefully  paved  with  the  same  kind 
of  material. 

During  the  winter  of  1904-5  the  movement  of  heavy  ice  occurred 
throughout  an  unusually  long  period  and  with  a  stage  of  water  in 
the  river  barely  sufficient  to  submerge  the  dikes.  The  result  of  this 
heavy  and  continued  ice  movement  against  th«  dikes  was  extensive 
damage  to  the  one  at  Wave  Rock  and  slight  displacement  of  the  pav- 
ing on  the  one  at  Willow  Point,  the  construction  facilitating  the  dis- 
placement of  the  loose  rock  after  the  paving  had  been  removed.  An 
allotment  of  $21,650,  from  the  appropriation  for  "  Emergencies  in 
River  and  Harbor  Works,"  was  made  August  17,  1904,  to  cover  the 
expense  of  necessary  repairs  to  the  dikes,  and  the  work  commenced 
September  7  and  completed  December  7,  1904,  at  a  cost  of  $14,545.06. 
The  large  saving  from  the  estimated  cost  was  due  to  the  finding  of  a 
bed  of  good  sand  near  by  the  work  and  the  cement  being  obtained  at 
a  much  less  price  than  was  anticipated  by  the  estimate.  The  unusu- 
ally favorable  w^orking  season  was  also  a  factor  in  reducing  the  cost. 

The  unexpended  balance  of  the  allotment,  $7,104.94,  was  covered 
back  into  the  Treasury  of  the  United  States,  in  accordance  with 
instructions  from  the  Chief  of  Engineers,  dated  March  10,  1905. 

In  making  the  repairs  all  rock  used  was  embedded  in  natural 
cement  mortar,  the  details  of  which  work  are  set  forth  in  the  report 
of  Mr.  Granville  W.  Shaw,  assistant  engineer,  submitted  herewith. 

During  the  past  winter  these  two  dikes  were  further  damaged  by 
heavy  ice,  but  not  to  such  a  great  extent  as  in  the  previous  year. 
The  river  and  harbor  act  of  March  3,  1905,  provided  sufficient  funds 
for  the  repairs,  and  the  work  will  be  done  as  soon  as  the  water  reaches 
a  stage  favorable  for  the  operations. 

The  work  of  excavating  rock  from  the  enlargement  at  the  head  of 
the  Louisville  and  Portland  Canal,  east  of  the  old  cross  dam,  was 
continued  by  the  canal  dredges  when  they  could  be  spared  from 
their  regular  work  of  removmg  deposit  from  the  canal.  As  the 
amount  available  for  the  work  was  so  small,  no  continuous  or  exten- 
sive operations  could  be  undertaken,  and  work  done  was  confined  to 
removing  a  part  of  the  rock  disrupted  during  the  previous  year. 
The  total  quantity  so  removed  is  14,021  cubic  yards,  scow  measure- 
ment, or  7,010  cubic  yards,  measured  in  place. 

The  estimates  of  cost  given  in  the  projects  for  this  rock  excavation 
are  based  upon  carrying  such  excavation  to  elevation  34,  canal  refer- 
ences, and  make  no  allowance  for  rock  removal  below  that  plane, 
but  on  account  of  the  formation  of  the  rock  presenting  a  seam  near 
the  prescribed  grade  plane  it  lias  been  found  impracticable  to  make 
the  excavation  economically  without  breaking  to  the  seam  1  or  2 
feet  below  grade,  thus  necessitating  the  removal  of  the  additional 
rock.  A  recent  careful  survey  shows  the  bottom  excavation  already 
done  to  be  from  1  to  2  feet  below  the  proposed  grade,  thus  making 
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a  60  per  cent  increase  over  the  estimate.  In  consequence  the  item  of 
rock  excavation  remaining  to  be  done  will  cost  more  than  is  provided 
for  in  the  approved  estimate  for  that  item.  The  details  of  the  year's 
work  are  given  in  the  report  of  Mr.  J.  H.  Casey,  assistant  engineer, 
ijubmitted  nerewith. 

The  river  and  harbor  act  approved  March  8,  1905,  contained  items 
applicable  to  this  work,  as  follows : 

Improying  the  Falls  ot  the  Ohio  River  at  Louisville,  Kentucky :  For  mainte- 
nance and  alteration  of  the  existing  dam,  eighty  thousand  dollars ;  and 

Improving  Ohio  River:  General  improvement,  three  hundred  thousand  dol- 
lars: Provided,  That  from  said  amount  the  Secretary  of  War  may.  in  his  dis- 
cretion, expend  from  the  amount  herein  appropriated  a  sum  sufficient  for  the 
following,  or  either  of  them,  namely,  to  remove  the  rooks  in  the  channel  of  said 
river  or  canal  near  to  the  Falls  at  Louisville,  Kentucky.    ♦    ♦    ♦ 

A  project  for  the  expenditure  of  the  first-mentioned  item  was  sub- 
mitted March  31,  1905,  and  approved  April  1,  1905;  It  provides 
for  the  maintenance  of  existing  structures;  the  construction  of  a 
movable  dam  of  the  Boule  type  to  replace  the  old  wooden,  fixed  dam 
between  Middle  and  Indiana  chutes.  Subsequently  approved  plans 
for  this  dam  are  for  a  trestle  of  such  design  that  the  wickets  may  be 
given  a  height  of  9  feet,  upper  canal  gauge,  otherwise  the  features 
and  location  of  the  new  movable  dam  are  in  accordance  with  the 
plans  and  recommendations  of  the  Board  of  Engineer  oflSicers, 
approved  December  30,  1901.  Under  the  expenditure  project  it  was 
proposed  to  purchase  the  steel  work,  etc.,  by  contract  and  construct 
the  foundations,  piers,  etc.,  by  hired  labor,  etc.;  pursuant  to  this, 
proposals  for  the  steel  trestles,  trestle  boxes,  connecting  frames  and 
other  metal  work  have  been  received,  and  award  made  to  the  Brackett 
Bridge  Company,  of  Cincinnati,  Ohio,  for  the  work  at  prices  quoted 
l)elow,  but  the  contract  had  not  been  signed  at  the  end  of  the  fiscal 
year: 

[Cents  per  poand.] 

240  steel  trestles  with  hinge  blocks  and  chain  connections  attached 4. 16 

240  wrought-iron  deck-connecting  frames 3.  92 

240  upstream  cast-iron  trestle  boxes 4.1 

240  downstream  cast-iron  trestle  boxes 4. 1 

960  wrought-iron  hold-down  bolts  and  nuts 3.80 

960  washers  for  li-inch  bolts 2 

240  If -inch  wrought-iron  upstream  trestle-box  pins 3 

240  If-inch  wrought-iron  downstream  trestle-box  pins  and  nuts 3 

480  |-inch  wrought-iron  deck-frame  bolts  and  nuts 3 

47  angle  bars,  20  feet  by  6  inches  by  i  inch,  19.6  pounds  yyer  foot 2.  35 

2  9-inch  I  beams,  10  feet  by  6  inches  each,  21  pounds  per  foot 2. 15 

Other  preparations,  such  as  the  purchase  of  material  for  the  cof- 
ferdam, sills,  wickets,  and  cement  for  the  piers,  etc.,  have  been  made 
with  a  view  to  beginning  the  construction  as  soon  as  the  stage  of 
water  permits. 

A  project  for  the  amount  to  be  allotted  for  removal  of  the  rock  at 
the  head  of  the  Louisville  and  Portland  Canal,  as  provided  for  in  the 
second  item  of  appropriation  mentioned  above,  was  submitted  under 
date  of  March  22,  1905,  but  up  to  the  close  of  the  fiscal  year  no  allot- 
ment for  the  work  had  been  made. 
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Money  statement. 

July  1,  1904,  balance  unexpended $7. 9l(*.75 

Amount  appropriated  by  river  and  barber  act  approved  March  3, 1905.     80,  000. 00 
Net  amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 «14,545.06 


102,  461. 81 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $7, 965. 08 

For  maintenance  of  i mprovement 14, 545.  Of> 

22, 510. 14 


July  1,  1905,  balance  unexpended 79,951.67 

July  1.  1905,  outstanding  liabilities 1,532.67 


July  1,  1905,  balance  available 78, 419. 00 


Amount  (estimated)  required  for  completion  of  existing  project 477, 569.  79 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $350,000.00 

For  maintenance  of  Improvement 5, 000. 00 

355,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1^^,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Note. — In  connection  with  the  "Amount  (estimated)  required  for  completion 
of  existing  project,"  It  seems  desirable  to  state  that  surveys  made  during  the 
past  fiscal  year  have  afforded  data  for  a  careful  computation  of  the  Item  for 
excavation  of  rock  In  the  enlargement  at  the  head  of  the  canal,  and  that  the 
balance  remaining  from  the  former  estimates  made  several  years  ago  will  not 
be  sufficient  for  completion  of  existing  project  A  detailed  statement  of  the 
amount  required  for  completion  of  all  the  work  so  far  projected  and  approved, 
but  not  yet  provided  for,  based  upon  the  late  surveys,  follows : 

18,862  cubic  yards  earth  excavation $15, 337.  05 

13,247  cubic  yards  solid  rock  excavation  at  head  of  canal 36,  706. 51 

3,801  cubic  yards  new  south  wall 22, 80t.  80 

2, 366  square  yards  slope  revetment 5, 322. 83 

1,736  cubic  yards  old  wall  and  guard  gate  abutment  to  be  re- 
moved     1, 952.  70 

20,095  cubic  yards  disrupted  rock  to  be  removed 31,  702. 45 

2,500  cubic  yards  submerged  dam  at  Whirlpool  Point 7, 500.  00 

22,300  cubic  yards  longitudinal  contracting  dikes 267, 600. 00 

3,000  cubic  yards  submerged  dams  below  railroad  bridge 60, 000. 00 

3,200  cubic  yards  rock  excavation,  Indiana  Chute 11,200.00 

600  linear  feet  Boul6  dam  to  be  raised 2, 500.  00 

Contingencies    46,921.  74 


509, 54a  08 


Additional  work  recommended  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  but  not  yet  adopted  by  Congress : 

500  feet  Boul^  dam  across  Middle  Chute $37,500 

650  feet  chanoine  wicket  dam,  including  abutments, 

service  bridge,  etc 130,000 

600  feet  concrete,  dam,  north  of  Indiana  Chute 15,000 

Contingencies 36, 500 

219,000.00 


728, 54a  08 


"The  total  allotment  was  $21,650,  but  of  this  amount  $7,104.94  was  covered 
back  Into  the  Treasury. 
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▲PPBOPBIATIONB. 

Enlargement  at  head  of  canal  and  of  basin  at  lock  : 

July  5,  1884 $300,000.00 

August  5,  1886 150,000.00 

August  11,  1888 150,000.00 

September  19,  1800 00,000.00 

July  13,  1892 00,000.00 

August  18,  1891 00,000.00 

$780,000.00 

Appropriations  for  improving  Falls  of  Ohio  liiver  and  Indiana 

Chute,  Falls  of  Ohio  River : 

June  3,  1896 $10,000.00 

June  4,  1897 350,(X)0.00 

July  1,  1898 . 152,250.00 

March  3,  1899 15,000.00 

June  13,  1902 41,000.00 

March  3.  1906 80,000.00 

648,250.00 

Allotments  for  Indiana  Chute  from  appropriations  for  improving 

Ohio  River : 

July  14,  1880 $10,000.00 

March  3,  1881 50,000.00 

August  2,  1882 35,000.00 

July  5,  1884 10,000.00 

August  5,  1886 20, 000.  00 

August  11,  1888 15,000.00 

140,000.00 

Appropriations  for  work  on  Indiana  Chute : 

September  19,  1890 25, 000. 00 

July  13,  1892 35,000.00 

August  18,  1894 20,000.00 

80, 000. 00 

Net  allotment  from  appropriations  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 14, 545. 06 

Total   1, 662, 795. 06 


COMMEBCIAL  STATISTICS. 

Commercial  statistics  are  given  in  the  report  for  operating  and  care  of  the 
Louisville  and  Portland  Canal. 


bepobt  of  mb.  granville  w-  shaw,  assistant  enginbkb. 

United  States  Bnoineeb  Office, 

Room  No.  425,  Custom-Housb, 

Louisville,  Ky.,  June  SO,  1905. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on 
the  Falls  of  the  Ohio  River,  Indiana  Chute,  for  the  fiscal  year  ending  June  30, 
1905. 

Between  August  2  and  August  22  the  south  abutment  of  the  Indiana  Chute 
opening  in  the  dam  at  the  head  of  the  Falls  was  repaired  and  the  movable 
dam  raised.  The  cost  of  the  repairs  was  $157.04,  and  of  raising  and  lowering 
the  movable  dam,  storing  the  wickets,  etc.,  $146.51.  The  expense  was  paid 
from  allotment  made  July  15,  1904,  from  "  Operating  and  Care  of  Canals  and 
Other  Works  of  Navigation,  Indefinite."  ,^ 

The  ice  in  the  river  during  the  winter  of  1903-4  carried  away  about  850  feet 
of  Wave  Rock  dike,  and  it  was  decided  to  make  the  repairs  with  rubble  con- 
crete, the  quantity  required  being  about  3,800  cubic  yards. 

Preparation  for  work  was  begun  on  September  6,  the  tow  boat  Wave  Rook 
was  put  in  commission  on  the  7th,  and  on  the  8th  tools  and  material  were  carried 
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over  the  Falls  to  the  site  of  the  work.  It  was  found  that  the  river  was  too 
low  to  i)ennit  the  safe  passage  of  the  towboat  over  the  lower  part  of  the 
Falls;  material  was  therefore  loaded  ou  sinali  barges  and  floated  to  the  dike. 
The  barges,  when  empty,  were  caught  below  by  the  towboat  and  towed  around 
through  the  canal. 

On  September  8  a  small  force  was  emi>loyed  in  clearing  the  foundation  for 
the  concrete  structure,  and  a  temporary  dam  was  built  around  that  portion  of 
the  foundation  through  which  the  river  was  flowing.  The  work  of  fllling  tbis 
gap  with  concrete  In  jute  bags  was  completed  September  22.  The  work  of 
building  the  concrete  «ui)erstructure  was  continued  wltliout  Interruption,  and 
completed  November  25.  The  paved  crown  of  the  uninjured  portion  of  the 
dike  was  grouted. 

On  November  15  repairs  to  the  paving  of  Willow  Point  dike  were  begun  and 
the  work  was  completed  November  29.  Tools,  lumber,  forms,  and  appliances 
were  taken  to  the  warehouse  near  Eighteenth  street  and  the  work  closed  Decem- 
ber 7.  The  river  continuing  very  low,  it  was  impossible  to  take  the  derrick 
boat  and  office  boat  over  the  lower  part  of  the  Falls,  and  they  were  left  at 
Whirlpool  Point  in  care  of  watchmen.  On  the  evening  of  December  27,  during 
a  severe  storm,  the  derrick  boat  was  sunk.  On  December  30  it  was  raised 
and  found  to  be  uninjured,  and  the  river  having  risen,  both  boats  were  taken  to 
the  locks  of  the  Louisville  and  Portland  Canal  on  December  31. 

The  following  work  was  performed : 

Wave  Rock  dike : 

Concrete  (rubble) cubic  yards—  2,526.6 

Concrete   (in  bags) do 180.4 

Stone  fllling do 280.1 

Excavation    do 192.5 

Grouting  square  yards__  1,563.1 

Willow  Point  dike: 

Paving    repaired do 964.0 

The  cost  was  as  follows : 

Wave  Rock  dike : 

Labor    $10,299.44 

Material  • 3, 248. 10 

13, 547. 54 
Wilow  Point  dike : 

Labor    291.53 

Total 13. 839. 07 

The  heavy  ice  during  the  winter  of  1904-5  ran  at  an  unusually  high  stage, 
and  the  upper  end  of  Wave  Rock  dike  and  the  lower  end  of  Willow  Point  dike 
were  considerably  damaged.  Freezing  weather  set  in  immediately  after  the 
completion  of  the  repairs  to  Wave  Rock  dike,  and  it  is  believed  weakened  the 
concrete  before  it  had  thoroughly  set.  About  460  cubic  yards  of  the  upper 
end  were  d^placed.  The  crest  of  Willow  Point  dike  was  taken  off  for  300  or 
400  feet 

Preparations  are  being  made  to  begin  the  repair  of  both  dikes  as  soon  as  tlie 
river  falls  to  -7.5,  upper  canal  gauge. 

Very  respectfully,  your  obedient  servant, 

Gbanville  W.  Shaw. 
Assistant  Engineer, 
Capt  H.  Burgess, 

Corps  of  Engineers. 


bepobt  of  ^b.  j.  h.  casey,  assistant  enoineeb. 

United  States  Engineer  Office, 
Imfboving  Ohio  River  Falls,  neab  Louisville,  Ky., 

Louisville,  Ky.,  July  ff,  1905, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improving  Ohio  River  Falls,  near  Louisville,  Ky.,  during  the  fiscal  year  ending 
June  30,  1905 : 

Owing  to  the  small  amount  of  funds  available  July  1,  1904,  for  the  season's 
work,  operations  were  confined  to  dredging  disrupted  rock  east  of  the  former 
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cross  dam  blasted  during  the  previous  year.  The  canal  towboat  and  dredges 
worked  at  such  times  during  the  year  as  they  could  be  spared  from  canal 
dredging. 

Dredge  Louisville  No,  1  worked  day  and  night  from  July  18  to  20  and  23  to 
26,  and  day  work  only  from  October  28  to  November  30,  between  statfons  IIG 
and  129,  removing  1,4(15  ciAic  yards  disrupted  rock,  scow  measure.  In  addition 
to  this,  under  the  canal  allotment,  (»55  cubic  yards,  scow  measure,  were  removed 
in  December,  1904. 

Dredge  Louisville  No.  2  worked  day  work  only  from  August  10  to  October  I 
and  October  10  to  November  30,  between  stations  117  and  129,  removing  2,2'Z3 
cubic  yards  disrupted  rock,  scow  measure ;  also,  under  the  canal  allotment,  525 
cubic  yards  rock  were  removed  in  December,  1904. 

Dredge  Wabash  worked  day  and  night  from  July  18  to  26,  August  8  to  October 
18,  October  22  to  November  14,  and  day  work  only  to  November  28,  removing 
8,198  cubic  yards  disrupted  rock,  s(X)w  measure;  also,  under  canal  allotment, 
removed  905  cubic  yards,  scow  measure,  in  December,  1904,  and  April,  1905. 
The  dredge  was  laid  up  ten  days  on  account  of  repairs  to  machinery,  etc. 

The  quantity  of  disrupte<l  rock  removed  is  14,021  cubic  yards,  scow  measure- 
ment, or  7,010  cubic  yards,  place  measurement. 

All  estimates  for  rock  removal  under  and  east  of  the  former  cross  dam  were 
based  on  excavation  to  elevation  34,  canal  reference,  no  allowance  being  made 
for  any  necessary  excavation  below  the  grade.  Owing  to  the  formation  of  the 
rock,  the  seam  of  which  is  only  from  1  to  2  feet  below  grade  line,  it  has  been 
found  impracticable  to  keep  to  the  established  grade.  A  careful  survey  made 
Nevember,  1904,  shows  a  depth  of  from  1  to  2  feet  below  grade,  or  51  per  cent  of 
excavation  in  excess  of  the  former  estimate. 

During  April  and  May,  1905,  compressor  boats  Nos.  7  and  8  were  placed  on 
dry  dock,  where  their  hulls  were  repaired  and  calked. 

Disrupted  rocks  too  large  for  the  dredges  to  handle  were  drilled  by  hand  and 
blasted,  using  the  following  material : 

Seventy-five  per  cent  dynamlto pounds—    36J 

Caps number 67 

Fuse linear  feet«_  313 

Exploders,  12-foot number.-    24 

Eippended, 

For  labor : 

Clerk  hire,  and  watching  at  Fourteenth  street 1^940.00 

Dredging  disrupted  rock 5,403.93 

Repairs  to  boats 427.15 

Coaling  boats  for  dredges 144.72 

Blasting  large  rock 33. 29 

Painting  towboat  Wave  Rock 17.20 

$6, 966. 29 

For  material : 

Gasoline 28.  50 

Seventy-flve  per  cent  dynamite 1 36.00 

Ice  28. 53 

93.03 

Total  7,059.32 

Work  done  for  Indiana  Chute. 

Repaired  and  calked  skiffs  and  barges,  rolled  flues,  and  prepared  new  wheel 
timbers  for  towboat  Wave  Rocky  and  built  three  new  barges  12  by  40  feet 

On  December  30  and  31  a  force  of  carpenters  and  laborers  raised  sunken  der- 
rick boat  at  the  Big  Eddy ;  January  1  towed  boat  to  canal  where  it  was  repaired. 

Expended. 
For  labor : 

Repairs  to  boats $61.70 

New   barges 251.27 

Raising  sunken  boat 46.80 

Repairs  on  Wave  Rock 27.61 

$387.38 
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Material : 

1  cast-iron  casting $5.81 

1  coll  rope 59.28 

6  j^ales  oakum 20.40 

Oars  and  buckets 8.33 

Iron,  spikes,  and  nails 14.95 

$108w77 

Total — 496. 15 

•  Under  the  appropriation  of  March  3,  1905.  for  "  Improving  the  Falls  of  the 
Ohio  River  at  Louisville,  Ky.."  we  received  the  lumber  and  iron  to  be  used  in 
connection  with  new  Boul^  dam,  between  Middle  and  Indiana  chutes,  and  com 
menced  to  prepare  the  lumber  In  the  shops  and  build  the  six  skiffs  needed  for 
use  on  this  work ;  the  derrick  at  Fourteenth  Street  warehouse  was  repaired  by 
replacing  the  old  stiff-leg  anchorage  with  new  one. 

Expended. 
Labor: 

Building  new  skiffs $47.28 

Repairing  derrick  at  F'ourteenth  street 23.16 

Dressing  foundation  lumber 3.94 

$74.38 

Material : 

Lumber 856.89 

Iron 778. 35 

1,635.24 

Total  1, 700. 62 

Work  retnaininff  to  he  done  July  i,  1905. 
South  side  canal : 

Earth  excavation cubic  yards_«  1^861.9 

Rock  to  be  drilled,  blasted,  and  removed do 4, 993. 1 

Old  dry  wall  to  be  removed _• do 434.4 

Old  abutment  to  be  removed do 1.301.8 

New  wall  to  be  built do 3,800.8 

Stone  revetment  south  side  canal square  yard8__    2,367.5 

Rock  excavation  east  of  cross  dam,  old  section  3,  and  under  and  west 
of  former  cross  dam,  based  on  work  previously  done  and  survey  of 
November,  1904 : 

Rock  to  be  drilled,  blasted,  and  removed cubic  yards—    8, 253. 5 

Disrupted  rock  to  be  removed do 20.995.3 

Very  respectfully,  your  obedient  servant, 

J.  H.  Casey,  Assistant  Engineer. 
Capt.  H.  BvBOESS,  Corps  of  Engineers. 


H  H  2. 


OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL, 

KENTUCKY. 

Description  of  original  condition  and  references  to  former  reports, 
documents,  etc.,  will  be  found  on  page  491,  Annual  Report  of  the 
Chief  of  Engineers  for  1904. 

The  project  and  estimate  for  the  fiscal  year  ending  June  30,  1905, 
approved  July  15,  1904,  provided  as  follows: 

It  is  proposed  to  operate  tbe  canal  and  locks  and  to  make  such  repairs  as 
may  from  time  to  time  become  necessary  to  maintain  them  in  good  navigable 
condition ;  to  repair  parts  of  the  cross  dam ;  to  operate  the  dredging  outfit  as 
needed  in  clearing  the  canal  locks  of  deposit,  etc.,  brought  Into  th^n  by  high 
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water;  to  make  such  repairs  to  the  towboats,  dredges,  buildings,  walls,  slopes, 
payements,  roadways,  bridges,  fences,  and  other  Government  property  as  are 
necessary  to  maintain  them  in  good  condition. 

The  estimate  for  the  fiscal  year  1905  is  summarized  as  follows : 

Regular  force  and  extra  labor $55,444.00 

Repairs 21,555.00 

Four  dump  scows 13,500.00 

Repairs  to  cross  dam 1,900.00 

Miscellaneous,  supplies  and  contingencies 12,000.00 

104, 399. 00 
■    The  item  for  repairs  included  amounts  for  the  following  work : 

Repairing  middle  gates;  new  locks $3,693.50 

New  guard  gates;    old  locks 4,325.00 

Repairs  to  towboat  Major  Mackenzie 2,036.50 

Miscellaneous  repairs 11, 500. 00 

Total 21,555.00 

Under  the  foregoing  project  and  estimate  the  operations  during 
the  fiscal  year,  in  addition  to  the  usual  work  of  passing  traffic  and 
ordinary  current  repairs  incident  to  care  and  preservation,  were  as 
follows : 

The  dredging  plant  removed  from  the  canal  118,967  cubic  yards 
mud  and  rock;  from  the  channel  immediately  below  the  locks,  102 
cubic  yards  disrupted  rock ;  from  the  cofferdam  for  repairs  to  lower 
miter  sill,  125  cubic  yards  mud  and  rock;  from  the  enlargement  at 
the  head  of  the  canal,  2,110  cubic  yards  disrupted  rock,  and  from  the 
basin  used  by  the  Byrne  &  Speed  Coal  Company,  3,815  cubic  yards 
mud.  The  expense  of  this  latter  work  was  borne  by  the  company 
mentioned. 

A  part  of  the  dredging  plant  was  lent  for  work  under  charge  of 
the  Cincinnati,  Ohio,  district,  at  Grassy  flats  and  Falling  Run, 
Ohio  River,  and  the  expense  while  so  engaged  paid  from  funds  for 
that  river.    The  work  done  is  summarized  as  follows : 

Mud  and  sand  dredged  at  Grassy  flats cubic  yards__  15,860 

Mud  dredged  and  cast  aside  at  Falling  Run do 2,500 

The  principal  items  of  repair  work  included  repairs  to  the  sill 
and  sill  masonry  at  the  lower  gates  of  the  new  locks ;  new  timbers 
under  engines  and  iron  cylinder  beams  and  renewal  of  certain  por- 
tions of  the  hull,  etc.,  of  the  towboat  Major  Mackenzie;  the  prepa- 
ration of  timber  and  iron  work  for  renewing  the  upper  parts  of  the 
middle  gates,  new  locks;  the  construction  of  new  guard  ^tes  for 
the  old  locks ;  repairs  to  about  6,400  square  feet  of  the  I^ortland 
cement  concrete  surface  of  the  fixed  dam  between  the  Boule  dam  at 
the  head  of  the  north  canal  wall  and  south  abutment  of  the  Boule 
dam  in  the  Middle  Chute ;  repairs  to  the  abutment  of  movable  dam 
in  Indiana  Chute. 

The  details  of  the  year's  operations  are  set  forth  in  the  report  of 
Mr.  J.  H.  (^asey,  assistant  engineer,  submitted  herewith. 

Following  are  the  statements  of  expenditures,  collections,  etc.,  for 
the  year,  together  with  statements  oi  traffic  and  commerce  passing 
Louisville,  Ky. 

ENG  1905  M 122 
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Summary  of  expenditures  on  account  of  operating  and  care  of  LouisviUe  and 
Portland  Canal,  fiscal  year  1905,  showing  general  items  and  amount  expended 
under  each  heading: 


Item. 


Amoimt. 


Services 

Supplies 

Materials 

Miscellaneoiu.. 


|iSl,587.59 
4,8aB.3L 


Total - 91,788.58 


Collections. 
1904. 

July  12.  I.  H.  Willett,  for  use  of  dry  dock $15. 00 

Aug.  26.  W.  F.  Nugent  &  Bros.,  for  use  of  dry  dock 18.33 

Sept.    3.  T.  J.  Golding,  for  use  of  dry  dock 38.33 

Sept.  13.  O'Donnell  &  Co.,  for  use  of  dry  dock 7a  67 

Sept.  17.  Speed  Elevator  Company,  for  rent  of  land 125.00 

Sept.  20.  E.  T.  Slider,  for  use  of  dry  dock 7^09 

Oct.     8.  Louisville  and  Jeffersonville  Ferry  Company,  for  use  of  dry 

dock 122.  92 

Nov.  12.  W.  F.  Nugent  &  Bros.,  for  use  of  dry  dock 25.00 

Nov.  26.  Louisville  Boat  Club,  for  use  of  dry  dock 2a  17 

1905. 

Jan.     4.  tiouisvllle  Cement  Company,  for  rent  of  land 30.00 

Jan.     6.  I.  H.  Willett,  for  use  of  dry  dock 78.75 

Jan.   12.  Union  Cement  and  Lime  Company,  for  rent  of  land 5.00 

Mar.     1.  The  Monongahela  River  Consolidated  Coal  and  Coke  Com- 
pany, for  use  of  dry  dock 26.67 

Mar.  11.  The  Monongahela  River  Consolidated  Coal  and  Coke  Com- 
pany, for  use  of  dry  dock 28.75 

Mar.  31.  Speed  Elevator  Company,  for  rent  of  land 125.00 

Apr.  28.  The  Monongahela  River  Consolidated  Coal  and  Coke  Com- 
pany, for  use  of  dry  dock 15.00 

May  20.  Byrne  &  Speed  Coal  Company,  for  use  of  dredging  plant 170. 63 

Total   1,002.31 

All  of  the  above  collections  were  deposited  to  the  credit  of  the  Treasurer  of  the 
United  States. 


APPBOPBIATIONS  AND  ALTX)TMENTS. 

Appropriations, 
Act  of  March  3,  1881 $40,562.91 

AlU>tments. 

(From  act  of  March  8,  1881.] 

Fiscal  year  1882 $54,105.66  i  Fiscal  year  1884 $53,189.18 

Fiscal  year  1883 61,333.14  |  Fiscal  year  1885 4,872,02 


[From  act  of  July  5,  1884.] 


1884 

August  3,  1885_ 


,  496.  56 
,840.00 
.320.00 
,805.00 
,456.79 
,744.00 
,548.88 
,769.38 

175.  94 
,158.68 

000.  00 

July  11,  1894 114,' 528!  08 

,500.00 


July  28,  1886 
July  2,  1887  . 
July  13,  1888 
July  20, 
July  19, 
July  17,  1891 
July  20,  1892 
July  13,  1893 
September  9, 


1889. 
1890. 


1893- 


$67,. 
91,  J 
82,: 
11 A 
99,^ 
93,' 
55,  i 
78,' 

102,: 
77,: 

2,( 


November  27,  1894- 


lA 


July  11,  1895 $112,838.28 

July  28,  1896 123,715.05 

July  23,  1897 67,311.47 

July  15,  1898 62,061.71 

July  19,  1899 78,422.89 

July  18,  1900 *  78.590.05 

July  17,  1901 108*560.20 

1902 118,732.34 

43,484.66 

92,385.46 


July  30, 
July  24,  1903 
July  15,  1904 


Total 2,044,498.33 
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COMMEBCIAL  STATISTICS. 

Statement  of  trafflo  through  the  Louisville  and  Portland  Canal  from  July  1, 

1904,  to  June  30,  1905. 


Kind  of  craft. 


Number. 


Ton- 
nage. 


Passenger  boats 

Towboats 

Goyemment  boats. 

Coal  barges 

Other  booves 

Small  craft 

Rafts 

Total 


410 
894 
464 
1,979 
604 
283 
3 


128,040 
103,628 
27,738 
502,020 
144,618 
108 


4,727 


900,152 


Total  number  of  lockages  during  the  fiscal  year,  1,916. 

Statement  of  traffic  through  the  open-river  channel  over  the  Falls  of  the  Ohio 
River,  at  Louisville,  Ky.,  from  July  i,  190Jt,  to  June  SO,  1905. 


Kind  of  craft. 


Number. 


Passenger  boats. . 
Towboats. . 


Government  boats . 

Coal  barges 

Other  baraes 

Small  craft 

RaftB 


m 

206 

717 

87 

6 

1 


Total. 


1,482 


Ton- 
nage. 


67,166 

8,084 

188,671 

85,084 

16 


258,230 


Statement  of  commerce  through  the  Louisville  and  Portland  Canal  from  July  i, 

1904,  to  June  SO,  1905. 


Artlclee. 


Coal 

Com 

Wheat... 

Salt 

OU 

Whisky  . 

Flour 

Suffar  ... 
Molasses. 
Cement. . 
Tobacco. 
Cotton... 
Hay 


Quan- 
tity. 


Tons. 
604,1681 


Artlclee. 


Quan- 
tity. 


10,9(J6  I 
519i 

181il 

322 
l,451i| 

453il 
1,609^ 

8504, 
8,068 


Tmia. 
2,601 
1,088 
l,465i 
•       184i 
26,47U 
10,877i 
36* 
2 
27,317 
3,500* 
39,565* 

Total 732,607* 


Straw 

551*    Cattle 

4,798i    Swine  and  sheep 

Horses  and  mules 

Lumber 

Staves 

Shingles 

Steelrails 

Manufactured  iron 

Produce  

General  and  miscellaneous . 


Number  of  passengers,  10,779. 

Through  open-river  channel. 


Articles. 


,    Quan- 
tity. 

Tons. 
Coal 479,433J 


Com 
Wheat.. 

Salt 

Oil 

Whisky 
Flour... 
Susar . . 
Sf Glasses 
Cement. 
Tobacco 
Cotton.. 
Hay  .... 
Straw .. 


Articles. 


108i 
16U 
162* 
127 
138i 

37i 
119] 

20 
639! 
207 

22J 
667* 
408* 


Cattle 

Swine  and  sheep  . . . 
Horses  and  mules  . . 

Lumber 

Staves 

Shingles 

Steelrails 

Manufactured  ii-on. 

Brick 

Produce  . 


Quan- 
tity. 


Tons. 

282* 

824* 

42 

6,047* 

18 

2* 

1,800 

7,081 

79* 


General  and  miscellaneous 11, 821* 

Total .' ;    509,642* 
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Comparative  siatemcfit  of  traffic  and  commerce  at  Louisville,  Ky. 
TRAFFIC. 


Fiflcal 
year. 


Via  LoulsvlUe  and  Portland  Canal. 


Via  open  river. 


I 

»enger  ^^ 
boats.    *'**"• 


1898.... 
18»9.... 
19U).... 
1901.... 
191)2.... 
191)8.. 
1904.... 
1905.... 


NO. 

No. 

No. 

9fi5 

888 

2,847 

684 

868 

2,788 

681 

088 

3,276 

611 

»48 

8,256 

627 

770 

2,387 

606 

870 

3,064 

518 

900 

8,456 

410 

804 

2.673 

Coal 
boats 

and    I 
barges.  I 


Miscel 
lane- 


No. 
265 
854 
328 
218 
480 
285 
645 
750 


Pas- 


Coal 
Tot.1  .^r    Tow^Wt. 

*'°*^  barges. 


I 


No. 

4,500 

4,580 

5,273 

5,028 

4,214 

4,712 

5,519 

4,727 


l_ 

No.  , 
176  I 
230 

04  ' 
175  i 
134  I 
202' 

80 

88 


Miscel- 
lane- 
ous. 


Total. 


No. 

No. 

No.     1 

435 

838 

67  1 

669 

1,482 

148 

204 

366 

85 

619 

1.610 

188 

470 

071 

124 

788 

1,630 

64 

481 

906 

21 

377 

804 

213 

\1S^ 


No.  I 
1,515  . 
2,469 

789  I 
2,502 
1,600 
2,609 
1,617  I 
1.482 


No. 
6,106 
7,049 
6.012 
7,<B0 
6,913 
7.S6 
7,086 

6.ano 


I 


COMMERCE. 


Fiscal 
year. 


1808 
1809 
19(NI 
19(11 
1902 
19U3 
1904 
1906 


Via  LonisTilleand  Portland  Canal. 

Hr^i  Other 

^^^-  freight. 


Tons. 
860,411 
rd5,470 

1,008,624 
863,047 
496,278 
764,306 

1.413,063 
604,160 


Tons. 
280,858 
251.668 
273,274 
264,540 
351,344 
230,  a» 
144,328 
188.488 


Total. 


Via  open  river. 


Coal. 


Tons. 
616,728 
766,768 
274,215 
004,230 
630,556 
960,866 
408,808 
470,484 


Other 
freight. 

Total. 

Tons. 

Tons. 

68,226 

fi^'JK 

06.166 

800,928 

18,181 

282,306 

04.040 

000,188 

06,424 

625,070 

108.960 

1,048,125 

43,110 

541,027 

30,200 

500,643 

Aggregate. 


Tons. 
I,n8,718 
1,848,065 
1,574.104 
2,ia,7:3 
1.473.601 
2,  OS,  457 
2,09e,3Ij< 
1,242.S7I 


sepobt  of  mb.  j.  h.  casey,  asbibtant  engineer. 

United  States  Engineer  Office, 
Louisville  and  Portland  Canal. 

Louisville,  Ky.,  July  5,  WOo. 

Captain  :  I  have  the  honor  to  Rubmit  the  following  report  of  oi>eratlon8  for 
oi)erating  and  care  of  Louisville  and  Portland  Canal  during  the  fiscal  year  end- 
ing June  30,  10()5. 

The  canal  was  open  to  navigation  387  days  and  closed  28  days — 8  days  in 
0(t()l)er  on  account  of  repairs  to  lower  miter  sill,  20  days  in  March  and  May  on 
account  of  high  water.  There  was  no  traffic  through  the  canal  on  account  of  ice 
for  2;^  days  in  January  and  February.  During  these  months  the  canal  was 
used  as  an  ice  harbor  by  the  floating  plant  and  by  private  boats.  The  highest 
stage  of  water  occurred  4  i).  ni.  March  14.  when  the  upi)er  gauge  read  22  feet 
and  lower  gauge  47.2  feet.  The  lowest  stage  occurred  December  22,  the  upjier 
gauge  reading  2.2  feet  and  the  lower  gauge  2.8  feet 

The  Boulo  dam  was  raisetl  and  lowered  as  follows:  Sections  3  and  4,  raised 
July  16  to  18 ;  sections  2  and  3,  January  4,  5.  and  20  to  23,  and  April  9  and  10 : 
section  4,  April  17  and  18 ;  sections  3  and  4,  May  5 ;  sections  2,  3,  and  4,  May  27 
and  28 :  sections  4,  3.  and  2,  June  23,  24.  and  20,  respectively. 

Sections  3  and  4  were  lowered  July  13 :  sections  2.  3,  and  4,  January  2 ;  sec*- 
tlons  2  and  3,  January  1(>  and  Februar>'  7:  section  4  and  one-half  of  section  3, 
April  30 ;  sections  2,  3,  and  4,  May  12,  and  commenced  to  raise  section  2  June  3<.>- 

The  Middle  (^hute  dam.  section  No.  (»,  was  raised  July  29  to  August  4  and 
lowered  Deceml>er  20,  1904. 

The  automatic  gate  was  lowered  377  hours  during  the  year. 

The  lock  force  operatcnl  lock  gates;  mowed  grass  on  grounds  and  slojies: 
trimmed  hedge  along  canal  bank  ;  painted  guard  gates  and  decks  of  upper  gates : 
assisted  In  repairing  miter  sill  at  lower  gates  and  removing  large  disrupted  rock 
from  channel  below  locks;   moved  electric-light  poles  from  top  of  banks,  north 
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and  Bouth  side  of  caual,  to  slopefi  above  revetmente  at  locks ;  removed  property 
from  engine  houses  during  high  water,  and  washed  nmd  from  walls,  revetments, 
engine  houses,  etc. 

The  employees  at  the  shops  made  neoes^ry  repairs  to  dredges,  towlwats, 
barges,  scow,  etc. ;  made  and  fitted  up  inner  parts  for  ball  bearings  on  launch 
Pearl,  for  Kentucky  River;  put  26  new  flues  in  auxiliary  boiler  and  made 
Injector  tank  for  snag  boat  Win.  Preston  Dixon;  made  new  dipper  for  Green 
River  dredge ;  made  new  irons  for  stiff  legs  on  derrick  boat ;  turned  lamp-posts 
for  use  on  Green  River;  docked  Green  River  dredge  and  repaired  and  calked 
her  hull. 

TOW  BOATS   AND   DBEDGE8. 

The  towboat  Major  Mackenzie  was  employed  in  towing  dredges,  scows,  barges, 
etc.,  in  connection  with  dredging  In  canal  and  removing  disrupted  rock  for  Falls 
of  Ohio  River  work  east  of  cross  dam.  Was  laid  up  on  account  of  repairs  from 
October  1  to  5,  November  1  to  December  12,  April  18  to  May  12,  and  May  27 
and  28;  on  account  of  high  water,  March  27  and  28,  and  on  account  of  ice, 
January  24  to  February  28. 

The  towboat  CoL  O.  L,  Gillespie  was  employed  in  towing  scows  at  intervals 
when  the  towboat  Major  Mackenzie  was  laid  up.  From  August  9  to  September 
28,  Inclusive,  towed  scows  for  dredge  Louisville  yo,  i,  working  at  Grassy  flats, 
Ohio  River,  for  Cincinnati  district.  On  May  30  left  for  Lock  No.  1,  Green  River. 
Kentucky,  in  tow  with  Green  River  dredge,  returning  light  June  3.  Was  laid 
up  on  account  of  repairs  October  8  and  from  May  4  to  2(5,  inclusive. 

Towboat  Elinory  of  the  Rock  Island  district,  towed  scows  for  dredges  May  5 
to  9.  inclusive,  and  towboat  Nokomis,  of  Mississippi  River  Conunlssion,  on  May 
10,  11,  and  12,  while  the  Major  Mackenzie  and  Col.  Oillespie  were  laid  up  for 
repairs. 

Dredge  Louisville  No.  1  was  employed  during  the  year  in  dredging  mud  from 
canal  east  and  west  of  guard  gates ;  rock  east  of  cross  dam,  for  Falls  of  Ohio 
River;  mud  and  sand  from  Grassy  flats  and  Falling  Run,  Ohio  River,  and 
dredging  basin  at  Fourteenth  street,  used  by  Byrne  &  Speed  Coal  Company. 

Cubic  yards. 

Mud  dredged  from  canal  east  and  west  of  guard  gates 46,502 

Mud  dredged  from  basin  used  by  Byrne  &  Speed  Coal  Company 2,015 

Mud  and  sand  dredged  and  cast  aside  at  Falling  Run 2. 500 

Mud  and  sand  dredged  at  Grassy  flats 15,860 

Disrupted  rock  dredged  east  of  cross  dam  and  charged  to  Louisville  and 
Portland  Canal 655 

Total 67,592 

Was  laid  up  on  account  of  repairs  26  days ;  on  account  of  Ice.  24  days ;  on 
account  of  high  water,  14  days,  and  raising  and  lowering  movable  dams,  3  days. 
Worked  day  and  night  from  July  1  to  August  8  and  from  June  1  to  17. 

Dredge  Louisville  \o.  2  worked  day  work  only  from  July,  1{K)4,  to  June  18, 
1905,  when  the  crew  on  dredge  No.  J  w&s  transferred  to  this  dredge,  working 
day  and  night  from  June  19  to  23  and  26  to  28,  dredging  mud  in  canal  east  and 
west  of  guard  gates,  loose  rock  in  channel  below  locks,  and  disrupted  rock  east 
of  cross  dam  for  Falls  of  Ohio  River. 

Cubic  yards. 

Loose  rock  dredged  from  channel  below  locks 102 

Disrupted  rock  dredged  east  of  cross  dam  and  charged  to  Louisville  and 
Portland  Canal 525 

Mud  removed  from  canal  east  and  west  of  guard  gates 28,2.35 

Total 28.862 

Was  laid  up  on  account  of  repairs  20  days ;  ice,  24  days ;  high  water,  9  days ; 
and  crew  raising  movable  dams,  etc.,  8  days. 

Dredge  Wabash  dredged  mud  in  canal  east  and  west  of  guard  gates;  dis- 
rupted rock  east  of  cross  dam  for  Falls  of  Ohio  River;  mud  from  basin  used 
by  Byrne  &  Speed  Coal  Company,  at  Fourteenth  street,  and  removing  cofiPer- 
dam,  etc.,  used  in  connection  with  repairs  to  lower  miter  sill. 
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Cubic  jardft. 

Mud  dredged  from  canal  east  and  west  of  g:uard  gates 3G.625 

Mud  dredged  from  basin  by  Byrne  &  Speed  Coal  Company 1,8(m» 

Rock  and  mud  dredged  from  coflferdam,  lower  gates 123 

Disrupted  rock  dredged  from  east  of  cross  dam  and  charged  to  LouisYille 

and  Portland  Canal 905 

Disrupted  rock  cast  aside  from  rock  ledge,  for  Falls  of  Ohio  River 25 

Total 39.4S» 

Was  laid  up  on  account  of  repairs,  13  days ;  ice,  26  days ;  high  water,  18  days, 
and  G  days  on  account  of  raising  and  lowering  movable  dams,  etc.  Worked  day 
and  night  from  July  1  to  November  14,  and  June  1  to  29. 

Green  River  dredge  worked  In  canal  between  stations  71  and  96  from  April  17 
to  May  12  and  May  24  to  27,  removing  7,545  cubic  yards  mud.  Was  laid  up 
on  account  of  lilgh  water,  8  days,  and  on  account  of  crew  raising  and  lowering 
Boul^  dam,  2  days. 

During  the  time  the  dredges  were  laid  up  the  crews  were  engaged  at  work 
about  the  canal  shops,  unloading  coal  from  barges  into  elevator,  etc. 

The  total  amount  dredged  from  the  basin  used  by  the  Byrne  &  Speed  Coal 
Company  was  3,815  cubic  yards  mud,  for  which  that  company  paid  $170.63  for 
the  services  of  dredges  and  towboat,  in  addition  to  their  paying  the  crew's 
wages,  furnishing  fuel,  etc. 

BECAPITUULTION   OF   DBEDGINO. 

CqUc  yards. 

Mud  and  rock  dredged  from  canal  east  and  west  of  guard  gates 118, 967 

Rock  dredged  from  channel  below  locks 102 

Rock  scraped  and  dredged  from  east  of  cross  dam  and  charged  to 

Louisville  and  Portland  Canal 2, 110 

Mud  removed  from  basin  used  by  Byrne  &  Speed  Coal  Company 3,815 

Mud  dredged  from  Grassy  flats,  Ohio  River 15,  8Ij(» 

Mud  cast  a^de  at  Falling  Run,  Ohio  River 2,rn«) 

Rock  and  mud  dredged  from  cofferdaid  at  lower  gates 12.'» 

Total  dredging 143, 4?J 

BEPAIBS. 

Towboat  Major  Mackenzie. — Re-covered  lx>ilers  and  main  steam  pipe  with 
asbestos  cement;  fitted  up  tw'O  new  pillow  blocks:  repaired  roof,  wheel,  and 
rudders.  From  April  17  to  21,  inclusive,  was  on  dry  dock,  where  new  planking 
and  framework  was  put  on  bow  of  boat,  and  the  old  iron  sheeting  replaced  with 
No.  14  iron  on  forward  part  of  boat.  In  May.  M.  Zier  &  Co.,  of  New  Albany. 
Ind.,  furnished  and  set  up  new  mud  drum,  to  replace  the  old  one  condemned  by 
United  States  local  boiler  inspector. 

Steamer  Col.  G.  L.  Oillespie. — On  October  8  was  placed  on  dry  dock  and  broken 
floor  timbers  replaced:  new  cylinder  timbers  were  made  and  put  in  place  and 
bog  chains  repaired.  On  May  4  the  wheel  shaft  broke  and  parts  of  the  ma- 
chinery were  injured ;  the  wheel  was  stripped  and  a  new  piece  welded  onto  tlie 
broken  shaft,  cam  rods  straightened,  broken  pitman  straps  repaired,  new- 
brasses  made  for  pillow  blocks,  pitmans,  and  crosshead,  the  machinery  lined  and 
roof  repaired. 

Dredge  Louisville  No.  1, — Made  new  spud,  dipper  handle,  and  new  stiaft  for 
head  of  crane ;  completed  one  new  dipper  and  repaired  the  old  one ;  fitted  up 
backing  drum  shaft  and  turned  and  drilled  pins  for  endless  chain. 

Dredge  Louisville  No.  2. — Made  three  new  spuds,  completed  work  of  rehallding 
dipper,  lagged  hoisting  drum :  turned  up  frictions  on  hoisting  and  backing 
drum  and  repaired  boom  socket,  engines,  sheave  pins,  and  stiff-leg  fastenings. 

Dredge  Wabash. — On  July  2  was  placed  on  dry  dock  and  her  hull  repaired, 
calked,  and  painted;  put  on  new  corner  irons,  new  dipper  handle  tronniou 
and  new  timbers  under  chain  sheave  leading  to  swinging  engine.  Made  two 
new  dipper  handles,  repaired  old  one  and  completed  new  dipper ;  repaired  spud 
housings,  capstan  engine,  spud,  and  made  one  new  spud.  Expanded  flues  in 
boiler  and  fitted  up  new  shafting  and  gears  for  swinging  engine. 

Oreen  River  dredge. — Fitted  up  knuckle  bolts  for  frictions,  roller  and  brake 
bands,  and  made  and  put  on  new  dipper. 
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Canal,  shops,  etc. — Painted  bridge  over  old  canal,  woodwork  In  machine  shop, 
towboat  Wave  Rock,  two  rooms  in  Eighteenth  street  cottage,  surrey,  spring 
wagon,  roofs  on  lock  engine  houses,  machine  shop,  and  (x>al  bin. 

Re-covered  office  iwrch  roof  with  tin :  built  new  crane  in  blacksmith  shop ; 
replaced  rotten  floor  joist  under  sawmill  floor ;  reconstructed  Green  River  grap- 
ple; made  steam  pipe  boxes  for  locks;  repaired  gearing  and  put  new  set  of 
rollers  under  Eighteenth  Street  Bridge ;  repaired  flooring  and  put  in  new  timlKjr 
abutment  at  north  end  of  Twenty-eighth  Street  Bridge. 

Fitted  up  new  chain  rollers  for  locks;  put  new  fenders  on  middle  gates; 
replaced  worn-out  shafting  in  tunnels  for  lock-gate  operating  machinery ;  made 
new  wickets  and  repaired  old  ones,  and  drilled  hinge  blocks  for  Boul^  dam; 
made  new  smokestack  to  replace  old  one  on  machine  shop,  and  repaired  gutters 
on  buildings. 

Repairs  to  miter  sill,  lower  lock  gate. — Preparatory  to  making  the  repairs,  a 
cofferdam  was  built  across  the  tall  bay  and  the  water  in  the  lower  chamber 
drawn  off  with  the  aid  of  one  12-inch  centrifugal  and  one  10-inch  piston  pump. 
On  examination,  the  upi)er  log  of  the  sill  was  found  to  be  badly  worn  on  the  up 
and  down  stream  sides ;  the  lower  log  was  apparently  in  perfect  condition.  The 
sandstone  masonry  was  found  to  be  broken  and  three  stones  missing.  The 
upper  oak  log  was  replaced  by  a  new  yellow  pine  one  and  securely  fastened  with 
fox  bolts.  The  damaged  masonry  was  replaced  with  concrete,  composed  of  1 
part  Portland  cement,  2  parts  sand,  and  4  parts  l^-inch  broken  stone;  total 
quantity  of  concrete  placed,  25  cubic  yards.  Sketch  showing  sill  and  cofferdam 
is  submitted  herewith. 

Repairs  to  dump  scows,  barges,  and  flats  were  made  from  time  to  time  as 
became  necessary. 

Extra  labor, — Planted  60  trees  received  from  board  of  park  commissioners  on 
the  grounds  about  locks ;  repainted  station  numbers  along  canal  wall ;  removed 
old  wires  and  telephone  poles  from  south  canal  bank,  between  Fourteenth  and 
Twenty-sixth  streets ;  whitewashed  the  inside  of  lock  engine  houses  and  machine 
i<hop. 

Graded  for  walkway  on  south  side  of  canal,  beginning  at  a  i)olnt  opposite 
lower  lock  engine  house,  thence  south  to  Rudd  avenue  and  west  to  Thirty-third 
street,  and  made  the  walk  with  cinders;  also  built  two  small  wooden  bridges 
over  ravine.  Trimmed  hedge  and  trees  and  cut  grass  and  weeds  from  slopes 
l>etween  Fourteenth  and  Twenty-eight  street  bridges;  cleaned  out  dry  dock 
tunnel ;  made  new  screens  for  towboat ;  removed  earth  and  rock  from  tunnel 
leading  from  dry  dock  to  old  canal  lock ;  made  packing  boxes  for  surveying 
Instruments ;  equipped  50  bents,  section  3,  Boul^  dam,  with  triangular  top  bars, 
chains,  and  clevises  for  maneuvering;  watclied  and  cared  for  floating  plant. 

BEPAIBS  TO  TOWBOAT. 

The  allotment  for  this  work  was  made  for  removing  timbers,  etc.,  under 
engines  and  iron  cylinder  beams  on  Major  Mackenzie,  they  having  been  in  posi- 
tion since  she  was  built  in  189C.  During  September  the  contractor  for  furnish- 
ing timber  completed  the  delivery  of  same,  and  all  was  dressed  in  our  mill. 
On  October  5  commenced  the  work  of  taking  down  old  steam  and  water  pipes 
and  disconnecting  engines  and  machinery,  which  were  removed  from  the  engine 
room.  On  October  8  the  boat  was  placed  on  the  dry  dock,  where  the  carpenters 
and  calkers  replaced  worn-out  timbers  with  new  ones,  rebuilt  wheel,  repaired 
rudders,  raised  cabin,  and  placed  I-beam  ix>8ts  and  braces  under  same. 

Expended : 

Labor    $1,754.84 

Material  513.62 

Total 2,2^38.46 

REPAIBING  MIDDLE  GATES. 

The  present  middle  gates  were  erected  in  November,  1892,  and  the  upi)er  half 
of  both  leaves  are  badly  decayed.  It  is  proiwsed  to  replace  eight  arms,  etc.,  in 
each  leaf  with  new  ones.  The  timl)ers  were  received  from  Henry  Koehler  &  Co.. 
Louisville,  Ky.,  and  tlie  work  of  dressing  tliem  was  done  in  the  planing  mill  at 
the  canal  locks  in  November  and  December.  All  the  ironwork  was  fabricate<l 
in  the  canal  blacksmith  shop.  Commenced  to  frame  posts  In  January  and  set 
up  the  ways  for  building  one  leaf.    In  April  began  assembling  the  timbers  of 


Digitized  by  VjOOQIC 


1944   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

one  leaf,  which  in  now  completed  with  the  exception  of  the  truss  rods  and  deck- 
ing. For  the  second  leaf,  ways  were  built  in  June  and  the  work  of  assembling 
tinil)erH  commenced.  On  account  of  the  severe  cold  winter  and  high  water  in 
spring  it  was  impossible  to  complete  the  gates  this  year,  but  they  are  now  far 
enough  advanced  for  an  early  completion  during  the  next  fiscal  year. 

Expended : 

Labor    ^72. 18 

Material  1,248.  S'J 

Total 2, 120.  50 

NEW  OUABD  GATES,  OLD  LOCKS. 

The  present  gates  were  built  during  the  fall  of  1893,  and  are  so  badly  decayed 
that  they  can  not  be  economically  repaired.  Timber  for  new  gates  was  received 
and  dressed  in  canal  mill ;  all  of  the  ironwork  was  fabricated  in  the  canal 
blacksmith  shop;  the  work  of  framing  timbers  was  commenced  in  November, 
and  both  leaves  completed  in  March,  when,  during  a  stage  of  high  water,  the 
gates  were  floated  and  towed  to  the  entrance  of  the  old  locks.  Before  the  new 
gates  can  be  erected  it  will  be  necessary  to  take  down  the  old  gates,  dock  them, 
and  remove  the  heel-post  castings  and  wickets  and  place  them  on  the  new  gates. 
This  will  be  done  early  next  fiscal  year. 

Expended : 

Labor    $1,04^66 

Material  1,474.K> 

Total  2,521.51 

FOUB   DUMP   scows. 

Two  of  these  scows  are  to  replace  old  ones  and  two  are  necessary  for  work  at 
head  of  canal.  A  contract  was  entered  into  with  the  Monongabela  River  Con- 
solidated Coal  and  Coke  Company  for  building  the  four  scows,  at  $3,394  each. 
They  completed  the  scows  in  accordance  with  the  plans  and  specifications  Jan- 
uary 7,  1905. 

Expended : 

Labor,  inspection  trip,  etc $73.74 

Contract   price 13, 67a  00 

Total   13,649.74 

REPAIRS  TO  CROSS   DAM. 

The  work  to  be  done  under  this  heading  was  to  repair  about  6,400  square  feet 
of  the  3-inch  outer  layer  of  Portland  cement  concrete,  which  had  separated 
from  the  natural  cement  concrete,  caused  by  ice  and  drift  during  the  winter  of 
1903  and  1904. 

On  August  14  commenced  to  move  timbers  from  Fourteenth  street  warehouse 
to  dam  and  building  roadway  to  sand  pit  One  foreman,  two  concrete  finishers, 
and  a  force  of  laborers  cut  out  the  broken  parts  of  the  concrete  dam,  broke 
stone  for  concrete,  delivered  sand,  placed  and  put  on  top  surface. 

Quantity  of  work  done  was  as  follows : 

Top  surface  Portland  cement  concrete  put  in  place  (1,  2.  3)— cubic  yards—    92 

Quantity  of  top  surface  put  in  place  (1  and  3) square  yards—  650 

Quantity  of  sand  delivered cubic  yards..  120 

Quantity  of  stone  broken do 112 

A  blacksmith  and  heli)er  repaired  the  ironwork  of  the  Bouie  dam ;  six  of  the 
damaged  trestles  were  removed,  repaired,  and  replaced,  and  a  number  of  deck 
platforms  repaired  and  put  on.  All  of  the  work  was  completed  September  17, 
1904. 

Expended : 

Labor    $746. 19 

Material  310.14 

Total  1,056.33 
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MISCEIXANEOU8   SUPPLIES  AND  CONTINGENCIES. 

The  purchases  made  under  this  heading  were  for  nec^essary  supplies  for  use  in 
shops,  on  dredges,  and  towboats,  and  fuel  for  use  on  boats,  locks,  and  in  shops. 

DRY   DOCK. 

The  dry  dock  was  used  during  the  year  by  19  (rovemment  boats  133  days  and 
2  hours,  and  by  17  private  boats  44  days  and  20  hours. 
The  total  amount  collected  from  private  boats  for  use  of  dock  was  $540.68. 

ACCIDENTS  IN   CANAL. 

The  steamer  Bellevue,  on  entering  canal  down  bound  December  15,  1904,  in 
tow  with  a  coal  boat  partly  loaded,  reported  to  be  drawing  2.7  feet,  grounded 
the  coal  boat  north  of  the  north  line  of  Iwuys  when  opposite  station  108.  The 
boat  was  towed  off  with  the  assistance  of  U.  S,  towlwat  CoL  O.  L.  Oillespie,  and 
while  being  towed  through  the  canal  sank  opjioslte  station  8(5  in  5i  feet  of  water, 
the  canal  gauge  at  the  time  reading  2.7  feet.  The  master  of  steamer  Bellevun 
stated  that  the  boat  was  leaking  when  he  took  her  in  tow,  and  that  the  boat's 
navigating  north  of  the  north  channel  line  was  due  to  the  inexperience  of  his 
pilot. 

On  June  7,  1905,  1.15  a.  m.,  the  steamer  W,  W,  O'Neil,  owned  by  the  Monon- 
gahela  River  Consolidated  Coal  and  Coke  Company,  while  towing  her  empty 
tow,  sank  in  head  of  canal  opposite  stations  103  and  105,  250  feet  from  the  south 
shore.  The  boat  was  raised  and  removed  from  the  canal  Sunday  June  11,  at 
12.45  p.  m. 

Very  respectfully,  your  obedient  servant, 

J.  II.  Casey,  Assistant  Engineer. 

Capt.  H.  BuBQESs, 

Corps  of  Engineers, 


H  H  3. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

Description  of  original  condition,  projects,  object  and  scope  of 
improvement,  etc.,  relating  to  the  two  divisions  of  the  river  will  be 
found  in  Annual  Reports  of  the  Chief  of  Engineers  for  fiscal  years 
as  follows:  188C,  page  2239;  1898,  page  1870;   1902,  page  1984. 

References  tcf  former  reports,  documents,  etc.,  may  be  found  on 
page  492,  Annual  Report  of  the  Chief  of  Engineers  for  1904,  in  which 
report,  at  page  2729,  will  be  found  the  report  upon  the  survey  of 
the  river  below  Vincennes. 

IMPROVEMENT  BELOW  VINCENNES. 

During  the  pajst  fiscal  year  the  map,  in  65  sheets,  of  the  survey  of 
the  river  below  Vincennes  was  completed,  and  an  index  map  m  4 
sheets  was  made  and  traced. 

The  snagging  operations  begun  in  June,  1904,  were  continued.  In 
July,  1904,  the  snag  boat  Wm,  Preston  Dixon  and  derrick  boat  No,  2 
worked  in  the  river  below  Little  Chain,  removing  321  snags,  cutting 
26  overhanging  trees,  and  deadening  15  trees. 

In  September  that  part  of  the  river  between  New  Harmony  and 
Little  Cnain  was  worked  over  by  parties  in  skiffs  and  the  snags  sawed 
off  to  low  water,  the  result  being  131  snags  cut  off  and  8  root  wads 
removed. 


Digitized  by  VjOOQIC 


1946   REPORT  OF  THE  CHIEF  OF  ENGIN'EERS,  U.  8.  ARMY. 

.On  June  12,  1905,  the  derrick  boat,  with  a  chartered  barge  and 
small  towboat,  began  operations  at  New  Harmony,  working  toward 
Mount  Carmel,  111.  During  the  month  56  snags  were  removed.  It 
is  proposed  to  continue  this  work  imtil  the  small  balance  of  funds 
available  is  exhausted. 

The  work  so  far  done  has  been  of  considerable  benefit,  rendering 
navigation  on  mid-depth  stages  of  water  much  more  safe. 

Money  statement 

July  1,  1904,  balance  unexpended ^,301.:20 

Refundment  from  overpayment .:« 

4,  301. 40 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2,939.  74 


July  1,  1905,  balance  unexpended 1,361.72 

July  1,  1905,  outstanding  liabilities 19L08 


July  1,  1905,  balance  available 1, 170.  IH 


Amount  (estimated)  required  for  completion  of  existing  project 0  40,000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexi)ended  July  1.  1905 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBI ATIO  NS. 


June  10,  1872 $50,000.00     August  11,  1888 $60,000.00 


March  3,  1873 50,000.00 

June  23,  1874 25, 000.  00 

March  3,  1875 40,000.00 

August  14,  1876 70, 000.  00 


September  19,  1890 60, 000. 00 

July  13,  1892 60,000.00 

August  18,  18W 15,000.00 

June  3,  1896 15,000.00 


June  18,  1878 50,000.00     March  3,  1809 15,000.00 


March  3,  1879 20,000.00 

June  14,  1880 25,000.00 

March  3,  1881 25,000.00 

August  2,  1882 40,000.00 

July  5,  1884 30,000.00 

August  5,  1886 60, 000.  00 


June  13,  1902 5,00a00 


Total 715, 000.  00 

Refund  from  overpayment.  .  2«» 


715, 000.  26 


IMPROVEMENT   ABOVE   VINCENNE8. 

No  work  was  in  progress  on  this  section  of  the  river  during  the 
year,  the  balance  available  being  too  small  to  permit  of  any  aavan- 
tageous  operations. 

Money  statement. 

July  1,  1904,  balance  unexpended $261.58 

July  1,  1905,  balance  unexpendeil 261.58 


a  This  amount  is  the  unexpended  balance  of  former  estimate  for  work  at  New 
Harmony  Cut-off;  appropriations  since  the  estimate  was  approved  have  been 
applied  to  other  purposes.  It  is  believed  that  the  closing  of  this  cut-off,  in  th«* 
absence  of  a  slack-water  improvement,  would  be  of  great  benefit  to  the  naviga- 
tion interests,  as  at  present  the  cut-off  is  an  absolute  bar  to  low-water  navigation. 
The  estimated  cost  of  closing  the  cut-off,  as  given  and  explained  on  page  1979, 
Annual  Report  of  the  Chief  of  Engineers  for  1898,  is  $50,000,  all  of  which  should 
be  made  available  at  one  time  in  order  that  the  work  may  be  completed  in  one 
working  season  and  the  great  expense  of  protecting  from  damage  or  destruction 
an  incomplete  structure  of  the  kind  proposed  avoided.  An  annual  appropriation 
of  about  |lO,000  for  snagging,  etc.,  is  also  very  desirable. 


Digitized  by  VjOOQIC 


APPENDIX   H   H — ^BEPOKT   OF   CAPTAIN    BUBGESS.  1947 


APPROPRIATIONS. 


March  3,  1881 $25,000 

August  2,  1882 30,000 

July  5,  1884 10,000 

August  11,  1888 5,000 

September  19,  1890 5, 500 

July  13,  1892 5,000 


August  18,  1894 $5,000 

June  3,  1896 6,000 

March  3,  1899 4,000 


Total 95,500 


COMMERCIAL   STATISTICS. 


The  only  commercial  statistics  nvallnble  for  the  year  are  given  In  the  report 
for  "  Operating  and  Care  of  the  Ijocit  and  Dam  at  Grand  Rapids." 


H  H4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  AT  GRAND  RAPIDS. 
WABASH  RIVER. 

The  project  and  estimate  for  the  operation  and  care  of  this  lock 
and  its  appurtenant  structures  during  the  fiscal  year  ending  June  30, 
1905,  contained  the  following  items: 

Regular  force $1,200 

Repairs,  etc 3,000 

Miscellaneous* '_ 600 

Total 4.800 

The  item  for  repairs  also  provided  for  removal  of  deposit  from  the 
lock  chamber  and  approaches  thereto,  but  conditions  were  such  as  to 
prevent  that  work  being  done. 

Expenditures  during  the  year  were  for  payment  of  the  salary  of  the 
lock  tender,  minor  repairs  to  fences,  renewing  56  piecas  of  sheeting  on 
the  lower  slope  of  the  dam  and  replacing  24  cubic  yards  rock  filling 
in  the  dam;  placing  255  cubic  yards  earth  filling  in  a  washout  in  the 
levee  above  the  locks  and  30  cubic  yards  of  earth  filling  in  the  grounds 
adjoining  the  lock,  both  the  levee  and  the  lawn  had  been  badly 
damaged  by  the  unusually  high  water  which  occurred  in  April,  1904 ; 
for  painting  the  lock  gates,  one  coat  on  lower  side,  two 'coats  on 
upper  side;  and  miscellaneous  minor  repairs  to  the  lock  tender's 
cottage,  flag  staff,  etc. 

Summary  of  expenditures  on  account  of  operating  and  care  of  lock  and  dam  at 
Grand  Rapid9,  Wabash  River,  during  the  fiscal  year  1904,  showing  general 
items  and  amounts  expended  under  each  heading. 


Item. 


Amount. 


$1,140.62 

4.48 

419.76 

105.06 

1,675.94 
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ALLOTMENTS. 


March  12,  1897 $240.00 

July  23,  18S)7 1,703.25 

July  15,  1808 1,451.35 

July  21,  1899 9,346. 16 

July  17,  1900 7,752.52 

July  10,  1901 5, 184. 34 


July  29,  1902 $1,311.38 

July  20,  1903 :ea89 

July  15,  1904 2,  71l.(r» 


Total 3O,02a9D 


GOMMEBCIAL  STATISTICS. 


Statements  of  traffic  and  commerce  passing  the  lock  at  Grand  Rapids,  Wab€tsh 
River,  for  the  fiscal  year  ending  June  SO,  1905. 

TRAFFIC. 


Kind  of  boat. 


Paaaenger. 

Tow 

Barses 

Small  craft 
EiiftB 

Total 


umber. 

Ton- 
nage. 

99 
121 
90 
1,042 
45    . 

4S 

1.70) 
7.  SB 

2,183 

1,387  I 


ll,aB« 


Total  number  of  lockages  during  the  year,  806. 

COMMERCE. 


Articles. 

Quantity. 

Com 

Ton*. 
3S5 

Lumber            

296 

Staves 

60 

Timber                 

..9g 

Miscellaneous 

Total 

8.(0 

Passengers,  483. 

Comparative  statement  of  traffic  and  commerce  at  lock  at  Grand  Rapids,  Wabash 

River. 


Traffic. 

C6m- 
merce. 

Fiscal  year. 

Steam-     Barges 
boats,    and  flats. 

Rafts. 

neons.       ^"^*'* 

1897 

Number. 

eo 

46 
45 
49 
82 

Number. 
80 
76 
58 
68 
68 

Number. 
21 
81 
8S 
86 
% 
14 
10 
88 
45 

Number. 
130 
199 
118 
100 
112 
171 
114 
240 
1,042 

Number. 
897 
862 
248 
888 
887 
878 
297 
479 
1,3P7 

8.749 
2,874 
2,417 
6,419 
2.864 
2,448 

1898                                           

1890   

1900 

1901 

190JJ 

48  1             46 

1908     

91 
139 
2SD 

82 
68 
90 

2,747 

1904                                        

4  870 

190B   

8,(65 
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H  H  5. 
IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

No  operations  under  the  existing  project  for  the  improvement  of 
this  river  were  in  progress  during  the  past  fiscal  year,  the  funds 
under  the  approved  estimate  being  almost  exhausted. 

Full  report  of  project,  originaJ  condition,  scope  of  improvement, 
etc.,  will  be  found  in  Annual  Report  of  the  Chief  of  Engineers  for 
the  fiscal  year  1896,  page  2244. 

References  to  more  extended  information  may  be  found  on  page 
497,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

Money  statement, 

July  1,  1904,  balance  iinex|)ended $703.82 

July  1,  1905,  balance  unexpended 703.82 


APPROPBIATIONS. 


March  3,  1879 $25,000 

June  4,  1880 20,000 

March  3,  1881 20,000 

August  2,  1882 20,  000 

July  5,  1884 10,000 

August  5,  188G 7,  500 


August  11,  1888 $5,000 

July  13,  1892 5,000 

August  18,  1898 5,000 

June  3,  1896 2,500 


Total 120,000 


H  H  6. 


IMPROVEMENT  OF  GREEN  RIVER  ABOVE  THE  MOUTH  OF  BIG 
BARREN  RIVER,  KENTUCKY. 

The  river  and  harbor  act  of  June  13,  1902,  provided  funds  for  the 
construction  of  the  second  lock  (No.  6,  Green  River)  proposed  in 
the  approved  project  of  August  11,  1891,  for  the  extension  of  slack- 
water  navigation  on  this  part  of  the  Green  River  to  Mammoth 
Cave,  Ky. 

Operations  during  the  year  included  work  under  the  contract  with 
the  HoUerbach  &  May  Contract  Company  for  constructing  the  lock, 
dam,  and  abutment ;  the  construction  of  the  steel  gates  and  operating 
appliam^s,  under  a  contract  with  Lawrence  D.  Weaning,  Cleveland, 
Ohio;  completion  of  one  lock  tender's  cottage;  fencing  the  Govern- 
ment ground  on  the  lock  side  of  the  river,  and  a  period  of  snagging 
operations  in  pool  No.  0,  from  October  28  to  November  30,  1904, 
during  which  time  4,981  overhanging  trees  were  cut  and  1,152 
deadened. 

The  progress  to  date  under  the  contract  for  building  the  lock,  dam, 
and  abutment  is  indicated  by  the  following  statement  of  work  which 
has  been  estimated  for  payment  to  date,  viz : 

Excavation cubic  yards 34, 2f30 

Back    flU do 3,000 

Foundation  piles linear  feet__    9,745 

Sheet  piles,  0  inches  thick do 4,970 
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Foundation  and  drain  timber feet  B.  M—  2,790 

Miter  and  coffer  sills number—  4 

Concrete cubic  yards—  8,438 

Office,   complete number.^  1 

Broken  stone  for  drain cubic  yards—  145 

Sewer  pipe  drain _.  linear  feet—  14 

Cut-off  of  foundation  piles do 5,445 

During  the  construction  of  the  foundation,  conditions  were  encoun- 
tered which  made  it  advisable  to  modify  the  original  specifications 
for  the  work  in  the  manner  and  to  the  extent  set  forth  in  the  abstract 
of  supplemental  agreement  given  below. 

The  filling  culvert  valves,  valve  frames,  valve-operating  machinery, 
gratings,  lock  ladders,  miter  and  coffer  sill  bolts,  corner  irons,  hollow 
quoins,  tie  rods,  etc.,  were  furnisl^ed  and  delivered  by  the  Chas. 
Hegewald  Company,  of  New  Albany,  Ind.,  under  written  proposal 
and  written  acceptance,  for  a  uniform  price  of  $4.99  per  100  pounds. 
A  list  of  the  articles  furnished  follows : 

PoODdS. 

2  gearing  frames,  with  wheel,  2  pinions,  and  2  shafts 2,540 

18  sections  c*oruer  irons 5,370 

2  gear  wheels 772 

3  ladders 1,059 

4  l)earing  plates  for  gates 661 

3  snubbing   posts 450 

2  small   gratings 321 

2  large   gratings 2,000 

2  covered  gratings 1,410 

2  socket  wrenches,  with  levers 105 

108  corner  Iron  bolts 233 

34  sin  bolts,  with  68  washers 769 

36  ladder  bolts  and  80  quoin  bolts 284 

95  tie-rods 2,381 

36  ladder  anchors 90 

2  valves,  with  frames  and  shafts 6,535 

20  1-inch  bolts,  9  inches  long 60 

50  half-inch  bolts 16 

16  sections  hollow  quoin,  each  5  feet  long 8,402 

4  sections  hollow  quoin,  each  4  feet  long l,55ri 

Total    weight 35,031 

Total  cost,  $l,74a04. 

The  contract  with  Lawrence  D.  Weaning  included  the  two  upper 
and  two  lower  gates,  the  gate  spars,  capstans  for  operating,  valves  in 
lower  gates  and  valve-operating  mechanism,  gate  anchor  rods  and 
pins,  cover  plates  for  anchorages,  hand  railings  for  gates,  hoisting 
ringbolts  for  gates,  wrenches  for  adjusting  sleeve  nuts  on  ^anchor 
bars,  pintles  for  gates,  and  the  necessary  bous,  etc.,  for  attacKing  the 
wood  caps,  heel  and  toe  posts.  The  total  weight  of  the  gates,  etc., 
was  84,475  pounds,  for  which  the  contract  price  was  the  lump  sum  of 
$3,975. 

The  wooden  cap  pieces,  heel  and  toe  posts,  were  purchased  at  a 
cost  of  $107.81,  and  put  in  place  by  hired  labor  at  an  expense  of 
$102.10.  The  gates  are  now  on  board  barges  ready  to  be  set  up  in 
place  as  soon  as  the  lock  is  ready  to  receive  them. 

The  lock  tender's  cottage,  under  construction  at  the  end  of  last 
fiscal  vear,  was  completed  by  hired  labor,  the  total  cost  of  the  build- 
ing being  $3,606.50. 
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Money  statement, 

July  1,  1904,  balance  unexpended $177,516.36 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000. 00 


182, 516.  36 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     81,895.82 

July  1,  1905,  balance  unexpended .  100,620.54 

July  1,  1905,  outstanding  liabilities _.  428.60 

July  1,  1905,  balance  available _.  100,191.85 

July  1,  1905,  amount  covered  by  uncompleted  contracts 63, 613. 80 


APPBOPBIATIONS. 


July  13,  1892 $50,000.00 

August  18,  1894 25,000.00 

June  3,  1896 20,000.00 

March  3,  1899 85,673.20 


June  13,  1902 $180,000.00 

March  3,  1905 5,000.00 

Total 365,673.20 


ABSTRACT  OF  CONTRACT   IN    FOBCE. 

Name  of  contractor :  The  Hollerbach  &  May  Contract  Company. 
Date  of  contract :  May  10,  1904. 

For  building  Lock  and  Dam   No.  6,  Green  River,  Kentucky,  at  prices  as 
follows : 

35,615  cubic  yards  excavation,  at  50  cents  per  cubic  yard. 
16,900  cubic  yards  back  fill,  at  20  cents  per  cubic  yard. 
31,000  linear  feet  foundation  piles,  at  25  cents  i)er  linear  foot. 
6,600  linear  feet  sheet  piles,  12  inches  thick,  at  50  cents  per  linear  foot 
17,260  linear  feet  sheet  piles,  9  inches  thick,  at  40  cents  per  linear  foot. 
107,169  feet  B.  M.  foundation  and  drain  timber,  at  $30  per  thousand  feet 

B.  M. ;  4  miter  and  coflTer  sills,  at  $100  for  the  lot. 
10,360  cubic  yards  concrete,  at  $7  per  cubic  yard. 
1  office  building,  complete,  for  $1,250. 
760  cubic  yards  broken  stone  for  drain,  at  $1.70  per  cubic  yard. 
16  linear  feet  sewer  pii)e  drain,  at  50  cents  per  linear  foot. 
3,904  cubic  yards  broken  stone  filling,  under  dam  and  apron,  pieces  not 

less  than  one-half  cubic  foot,  at  $1.70  per  cubic  yard. 
3,520  cubic  yards  backing,  above  dam,  dredged  material,  at  30  cents  iter 

cubic  yard. 
1,304  cubic  yards  broken  stone  filling,  below  dam,  pieces  not  less  than 
one-half  cubic  yard,  at  $1.70  per  cubic  yard. 
552  square  yards  stone  paving,  in  lock  chamber,  at  $4  per  square  yard. 
The  quantities  are  approximate  only. 

Contract  approved  by  the  Chief  of  Engineers,  United  States  Army,  June  3, 
J904. 
Work  under  contract  commenced  June  14,  1904. 
Contract  expires  January  1,  1906. 

Abstract  of  supplemental  agreement  in  force  in  connection  with  the  foregoing 

contract. 

Date  of  supplemental  agreement :  November  8,  1904. 
Provisions : 

1.  Omit  all  sheet  piling  not  already  driven  on  the  interior  of  the  lock 
chamber. 

2.  The  United  States  to  accept  the  piling  already  driven  and  the  re- 
mainder of  the  sheet  piling  about  the  three  sides  of  the  lock  foundation 
when  driven  with,  approximately,  the  same  or  greater  penetration  than 
that  already  secured. 
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3.  The  United  States  to  pay  for  the  portions  of  foundation  and  sheet 
piles  driven  l)elow  elevation  25,  in  accordance  with  original  contract  re- 
quirements, and  also  pay  10  cents  per  linear  foot  for  the  cut-off  fiortions 
of  foundation  piles,  when  such  piles  can  not  be  driven  to  the  depth  re- 
quired by  the  original  si)eciflcatlon8. 

4.  To  omit  the  stone  paving  in  the  lock  chamber ;  the  United  States  to 
pay  the  said  The  IloUerbach  &  May  Contract  Company  for  the  stone  pur- 
chased by  said  company  for  said  paving  at  the  rate  of  $2  r>er  square  yanl 
for  the  stone  at  tlie  quarry,  or  $1.10i  for  the  entire  552  square  yards,  the 
stone  thus  becoming  the  property  of  the  United  States,  Previous  to  pay- 
ment being  made  the  said  The  Hollerbach  &  May  Contract  Company  must 
furnish  satisfactory  evidence  that  said  company  has  full  right  to  so  dis- 
pose of  the  said  stone  at  the  quarry  and  that  it  is  in  no  way  encumbered. 

5.  The  said  The  Hollerbach  &  May  Contract  Company  shall  excavate 
the  lock  chamber  to  firm  gravel  (about  grade  -f  20),  for  which  work  ttje 
United  States  shall  pay  said  company  at  the  rate  of  50  cents  per  cubic 
yard. 

6.  The  said  The  Hollerbach  &  May  Contract  Company  shall  floor  the 
chamber  of  the  lock  with  5  feet  of  concrete  of  the  same  quality  and  of 
the  same  proportions  of  material  as  si)ecified  for  the  lock  walls ;  the  upper 
surface  of  said  floor  shall  be  smooth  and  have  a  6-inch  slope  from  the 
upper  to  the  lower  end.  For  said  floor  so  constructed  the  United  States 
shall  pay  the  said  The  Hollerbach  &  May  Contract  Company  at  the  rate 
of  $7  per  cubic  yard. 

Supplemental  agreement  approved  by  the  Chief  of  Engineera,  United  States 
Army,  and  Acting  Secretary  of  War  November  18,  1904,  and  November  28,  1904, 
respectively. 


COMMEBCIAL  STATISTICS. 

Commercial  statistics  are  given  in  the  report  for  "  Operating  and  care  of  locks 
and  dams  on  Green  and  Barren  rivers,  Kentucky." 


H  H  7. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  GREEN  AND  BARREN 

RIVERS,  KENTUCKY. 

The  project  and  estimate  for  the  fiscal  year  ending  June  30,  190.>, 
approved  July  25,  1904,  provided  as  follows : 

It  is  proposed  to  operate  the  several  locks  and  to  make  such  repairs  to  them, 
the  dams,  guide  cribs,  dwellings,  storehouses,  and  other  Government  property  at 
the  several  locks,  as  are  neeessarj'  to  maintain  the  system  in  good  navigable 
condition  and  keep  the  other  Government  property  In  repair  in  connection  with 
which  work  the  snagging  and  dredging  outfits  will  be  operated  to  keep  the  pools, 
lock  chambers,  and  entrances  thereto  free  from  deposits  of  mud,  leaves,  snags, 
and  other  obstructions  brought  into  them  by  the  varying  stages  of  water.  The 
system  now  comprises  six  locks  and  dams,  viz.  Nos.  1,  2,  3,  4,  and  5,  Green 
River,  and  No.  1,  Barren  River,  together  with  the  contiguous  land  and  buildings 
owned  by  the  Government. 

The  estimate  for  the  fiscal  year  1905  is  summarized  as  follows : 

Regular  force $41,094.00 

Repairs 42,  7;«.  71 

Miscellaneous,  supplies,  and  contingencies 10, 000.  t>0 

Total 93, 829.  71 

Under  this  project  and  the  estimate  submitted  therewith,  the  opera- 
tions during  the  fiscal  year,  in  addition  to  the  ordinary  work  of 
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passing  traffic  through  the  locks  and- minor  current  repairs  incident 
to  care  and  preservation,  briefly  summarized,  wei'e  as  follows: 

At  Lock  No.  1,  Green  River,  the  work  of  placing  a  concrete  top  on 
Dam  No.  1,  under  contract  with  Hollerbach  &  May,  was  resumed 
in  September  and  completed  November*  27,  1904.  Tne  quantities  of 
work  accomplished  during  the  fiscal  year  1905,  were  as  follows : 

Cable  yards. 

(Yib  excavation 3.444. 12 

Eai*th  excavation 843.  fyij 

Concrete I 3,  OGG.  02 

The  quantities  for  the  entire  work  of  repairing  the  dam  are  as 
f  oUow^s : 

■  Cubic  yards. 

Crib  excavation 5,  (>31. 12 

Earth  excavation 1, 183.55 

Concrete G,  IIG.  G2 

The  total  cost  of  the  repaii-s  amounted  to  $42,70f>.18. 

The  dam  is  582.25  feet  long  on  its  crest  between  abutments  and 
varies  in  wudth  from  48.3  to  52.9  feet.  The  rei)air  of  this  dam  haj^ 
resulted  in  material  benefit  to  navigation  through  the  pool  above  it. 
The  full  pool  depth  now  remains  constant  and  the  expense  of  backing 
the  dam  each  year  to  prevent  excessive  leakage  is  rendered  mmeces- 
sarv. 

I'he  T)nly  other  work  in  progress  at  this  lock  consisted  of  ordinary 
current  repairs,  etc. 

At  Lock  No.  2,  Green  River,  the  new  cottage  and  the  new  office  and 
warehouse  were  completed,  the  former  at  a  cost  of  $3,480.32  and  the 
latter  $2,182.47.  The  repair  work  included  the  reconstruction  of 
portions  of  the  upper  river  crib  and  lower  land  crib,  70  linear  feet 
of  the  apron  of  dam,  1,040  linear  feet  new^  plank  fence,  45  feet  picket 
fence,  and  ordinary  current  work  necessary  for  maintenance. 

At  Lock  No.  3,  Green  River,  the  new  office  and  warehouse  was  com- 
pleted, the  total  cost  being  $2,195.47.  Other  work  included  new 
fencing  around  the  ground  owned  by  the  United  States  on  both  sides 
of  the  river  and  the  ordinary  current  work  necessary  for  main- 
tenance. 

At  Lock  No.  4,  Green  River,  a  portion  96  feet  long  of  the  lower 
breast  of  the  dam  which  had  been  damaged  during  the  past  high- 
water  season  was  repaired  with  new  stringers  and  ties,  the  cribbing 
refilled,  and  old  sheeting  replaced;  a  fence  built  of  material  saved 
from  reconstruction  of  fences  on  the  lock  side  of  the  river  was  placed 
about  the  plat  of  ground  at  the  abutment  end  of  the  dam ;  minor  cur- 
rent repairs  were  made  as  required  to  the  tools,  etc.,  stored  at  this 
lock,  and  the  ordinary  work  of  maintenance  done  as  needed. 

.  At  Tjock  No.  5,  Green  River,  the  500  feet  of  drainpipe  was  taken  up 
and  relaid  so  as  to  give  it  more  fall  and  prevent  its  becoming  choked 
with  sand  and  gravel ;  the  bank  below  the  abutment  was  further  pro- 
tected wnth  riprap  over  an  area  of  1,770  square  yards;  320  linear  feet 
of  fencing  at  the  lower  end  of  the  reservation  was  repaired.  Three 
sink  holes  which  suddenly  formed  near  the  upper  wung  wall  were 
filled  with  brush  and  stone,  and  the  ordinary  current  work  necessary 
for  maintenance  done  as  required. 
sa<rG  1905  m— 123 
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At  Lock  No.  1,  Barren  River,  the  dam  was  backed  with  dredged 
material,  but  only  temporary  reduction  of  leakage  resulted;  during 
the  next  year  it  is  proposed  to  take  steps  to  eflfectivelv  stop  the  excess- 
ive leakage,  especially  at  the  abutment.  Across  the  upper  end  of 
tlie  lock  grounds  910  linear  .feet  of  new  fencing  was  built.  Other 
work  done  was  that  necessary  for  current  repairs  and  maintenance. 

The  floating  plant  wtis  employed  in  keeping  the  pools,  entrances  to 
the  locks,  and  the  lock  chambers  free  from  sna^  and  deposit,  and  also 
in  assisting  with  repair  work  and  transporting  material  for  such 
work.*  During  the  winter  season  necessary  repairs  were  made  pre- 
paratory for  the  next  season's  operations. 

The  details  of  the  year's  operations  are  set  forth  in  the  accom- 
panying report  of  Mr.  W.  S.  Overstreet,  master,  to  which  attention  is 
respectfully  invited. 

Nummary  of  expenditurett  on  aaiount  of  '*Oi)cratin{j  and  care  of  ih'ccn  an*f 
Barren  rirern,  Kentiwky,**  ftncal  year  10*1.'),  nhotriny  general  itema  and  amount 
expended  under  each  heading. 


Item. 


Amount. 


Services i  |»,  158.90 

SnppUee 4.170.68 

Materials I  31,495.50 

MisoeUaneons IB8.1fl 

Total r '  74,388.ae 

CoUectifma. 
1904. 
July  14.  Jett  &  Turner,  for  water  ix>wer,  I^ock  No.  2.  Green  River,  Kentucky.  $,» 
July  16.  William  Boulton,  for  water  power.  l/ock  No.  1,  Barren  River,  Ken- 
tucky         7r» 

1905. 
Jan.    4.  Jett  &  Turner,  for  water  power,  Lock  No.  2.  Green  River,  Kentucky.     r»0 
Jan.    7.  Craig  Brothers,  for  water  ix)wer.  Lock  No.  3.  Green  River,  Ken- 
tucky         7.1 

Feb.    3.  R.  C.  Bryant,  for  water  power,  l^ock  No.  2,  Green  River,  Kentucky.  l.V) 

Total  - 4^P<> 

All  of  these  collections  were  deiKJSitecl  to  the  credit  of  the  Treasurer  of  the 
United  States. 


APPBOPBIATIONS   AND  ALLOTMENTS. 


August  11,  1888 $135, 000. 00 

January  4,  1889 167,112.00 

July  20,  1889 139, 110. 00 

53,783.47 
77,807.26 
46,264.26 
49,  730.  88 
25,927.23 
6,000.00 
51,080.31 
77. 684.  35 


July  17,  1890- 

July  16,  1891 

July  15,  1892 

July  15,  1893 

July  13,  1894 

January  26,  1895- . 

July  20,  1896 

September  2,  1896 . 


July  23,  1897 $57,459.61 

July  15,  1898 70,219.75 

July  22,  1899 65,007.65 

July  17,  1900 e9,349.iU 

July  10;  1901 43,236.82 

July  30,  1902 105,629.33 

July  20,  1903 34,720.47 

July  25,  1904 23,610.2,-i 

Total 1,298.733.28 


Digitized  by  VjOOQIC 


APPENDIX   H   H — ^REPORT   OF   CAPTAIN   BUEGESS. 


1955 


COMMEBCIAL  STATISTICS. 

Statement  of  traffic  passing  the  locks  on  Qreen  and  Barren  rivers  from  July  i, 

190i,  to  June  SO,  1905. 

LOCK  NO.  1,  GREEN  RIVBE. 


Kind  of  boat. 


Number. 


Ton- 
nage. 


Paasenger . 
Tow  . 


Government . 


Bmaii  craft. 
Rafta 


Total. 


9B5 
88 
8,276 
853 
464 


60,068 

8,227 

750,815 

8,m 


4,881 


868,186 


Total  number  of  lockages  during  past  fiscal  year,  5,168. 

LOCK  NO.  2,  GREEN  RIVER. 


Kind  of  iKiat. 


Passenger . 
Tow. 


Government . 

Barges 

Bmall  craft... 
Rafts .'... 


'Total. 


Total  number  of  lockages  during  past  fiscal  year,  3,880. 

LOCK  NO.  3,  GREEN  RIVER. 


Number. 


am 

676 

81 

1,297 


8,986 


Ton- 
nage. 


50,448 
87,707 

8,489 
660,884 

1,776 


668,880 


Kind  of  boat. 


Passenger 

Tow 

Government . 

Barges 

Small  craft... 
Bafts 


Total. 


Total  number  of  lockages  during  past  fiscal  year,  2,804. 

LOCK  NO.  4,  GREEN  RIVER. 


Number. 


858 


Ton- 
nage. 


29 
010  { 

m 

801   . 


57,782 
88,608 

4,608 
427,168 

1,488 


2.157  I     518,664 


Kind  of  boat. 


Num- 
ber. 


Ton- 
nage. 


Passenger . 
Tow  . 


Government . 

Barges 

Smail  craft... 
lUrfts 


Total. 


Total  number  of  lockages  during  past  fiscal  year,  2,532. 


516  , 

515  I 
84, 
917 
108 

84   . 


78,605 

28,779 

18,869 

869,527 

1.675 


2,210  I      486,075 
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Statement  of  traffic  passinp  the  lork.s  on  Orecn  and  Barren  rivers  from  July  L 
1904,  to  June  30,  7.90.5— Continued. 

LOCK  NO.  5,  GREEN  RIVER. 


Kind  of  boat. 


Paasenprer 

Tow 

Gk>Teniment . 

Bargee 

Smjul  craft... 
Rafts 


Nnxn- 

Ton- 

ber.    ' 

nage. 

»B 

17,S» 

465 

28.835 

63 

8.46 

633 

231.  Rin 

2» 

4.W 

87 

Total 


1,723         284, 8^ 


Total  number  of  lockages  during  past  flseail  year,  1.656. 

LOCK  NO.   1.  BARREN  RIVER. 


Kind  of  boat. 


Nnm-   I     Ton- 
ber.         na^. 


Paasenger 

Tow 

Ooyemment 

Barges 

Small  craft ' 

Rafts 

Total 1, 


Saei  71,637 

138  ,  2e,3«i 
404  106.  .151 
ISO  I  2.014 

I '__ 

S85  -       217.9HS 


Total  number  of  lockages  during  past  fiscal  year,  1.452. 

Statetnent  of  commerce  passing  the  locks  on  Green  and  Barren  rivers  from  July 

i,  190.^,  to  June  30,  1905. 

LOCK  NO.  1,  GREEN  RIVER. 


Articles. 


Quan- 
tity. 


I  TOUB. 

Coal I  55,148 

1,281 

'  280 

830 

* 190 


Com. 

Wheat 

Salt 

Oil 

Whisky  .... 

Flour 

Sugar  

Cord  wood  . 

Molasses 

Sorghum . . . 

Cement 

Brick 

Tobacco 

Handles  — 

Hides 

Spokes 


946 

765 

1,542 

60 

12 

2,461 

783 

558 

in 

4 

667 


Articles. 


Hubs 

Straw  and  hay 

Cattle 

Swine  and  sheep  ... 

Horses  and  mules .. 

Lumber 

'  Timber 

Staves 

Shingles 

Ties,  railroad 

j  Hoop  poles 

Manufactured  iron. 

Sand. 

Miscellaneous  . 


Number  of  passengers.  9,072. 

LOCK  NO.  2,  GREEN  RIVER. 


Coal 

Com 

Wheat... 

Salt 

Oil . 

Whisky  .. 

Flour 

Sugar  — 

Sand 

Molasses.. 
Sorghum . 
Cement. . . 

Stone 

Tobaooo.. 

Brick 

Laths 


1,900  ,  Hides 

1,064     Hay  and  straw 

208  ;  Cattle 

648  ;,  Swine  and  sheep  ... 
187  I  Horses  and  mulee  . . 

10     Lumber 

884  I  Timber 

504  !  Staves 

804  I  Shingles 

46  I,  Ties,  railroad 

14  I   Hoop  poles 

1, 862  r  Manufactured  iron. 

340  ,  Produce 

668  |i  Miscellaneous 

76 
2  II  Total 


Quan- 
tity. 


Tom*. 
73 

«7 

956 

l.£» 

42 

216,203 

l,Kl:9 

40 

186,005 

801) 

lOB 

6,507 

15,688 


I 

12 

3M 

6B6 

48 

12.839 

188,600 

1,613 

10 

125,600 

9» 

129 

2 

18,867 


808.274 


Number  of  passengers,  6,646, 
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1957 


^Statement  of  cowwercr  passhig  the  htcks  an  Green  and  Barren  rirers  from  July 
/.  liUiJi.  to  June  S(K  /.</a>— ('oiitiuiied. 

LOOK   NO.  W,  GREEN   RIVER. 


Articlee. 


Coal 

Corn 

Wheat 

Salt 

Oil 

Whisky  ... 

Flour 

Susrar 

Molasaee 

Sorgrham . . 

Cement 

Cord  wood. 

Stone 

't'obaoco . . . 
Hides 


Articles. 


T(m8. 

6,848  Hay. 

124  Cattle 

01  Swine  and  sheep  . . 

850  Horses  and  mules . 

227   I  Lumber 

8  I  Timber 

4(M  Staves 

411  ,  Shingles 

42  i  Ties,  railroad 

5  Hoop  poles 

2, 153  Mann  lac tu  red  iron . 

246  I  Produce 

340  I  Miscellaneous 

271  I 
1  Total 


I   Quan- 
;     tity. 


Ton: 

107 

206 

487 

85 

2,041 

106,070 

n442 

124.686 

771 

78 

10 

7,682 

~267,181 


Number  of  passengers,  5,004. 

LOCK  NO.  4,  GREEN  RIVER. 


Coal 10,017 

Com 70 

Wheat I  10 

Salt '  241 

Oil 124 

Flour 887 

Suear 283 

Molasses 21 

Sorghum 4 

Cement i  2,111 

Stone 000 

Tobacco '  187 

Hides I  8 

Hay 06 


Cattle 

,  Swine  and  sheep  . . . 

Horses  and  mules  . . 
I  Lumber 

Timber 

I  Staves 

Shingles 

TiBs,  railroad 

Hoop  poles.. 

Manufactured  iron . 

Miscellaneous 

!  Total 


Number  of  passengers.  6,421. 

LOCK  NO.  5,  GREEN  RIVER. 


157,208 


Coal 

1,872 

80 

1 

51 

63 

8 

112 

15 

2 

1 

2,806 

1,858 

71 

Cattie 

8 

Corn 

Horses  and  mules 

10 

Wheat 

Lumber 

880 

Salt 

1  Timber                                 .... 

84,562 

Oil 

I  Staves 

1,586 

Whisky 

;  Shingles 

0 

Flour 

Ties,  railroad 

60,004 

Sugar 

Hoop  poles 

020 

MolasRes                         

Manufactured  iron 

20 

Sorghum 

Asphalt 

Miscellaneous 

Total 

1,651 

Cement 

1,8110 

Stone                                   

Hay 

107,848 

Number  of  passengers,  2.115. 

LOCK 

NO.  1,  BARREN  RIVER. 

Coal                                       

14,482 

88 

14 

284 

158 

14 

406 

264 

600 

8 

2 

8 

1,545 

1,602 

106 

4 

Hay     

08 

Com    

Straw 

1 

Wheat         

Cattle 

83 

Salt 

Swine  and  sheep 

6 

Oil 

Hf'irt^^s  and  mules                

68 

Whisky 

Lumber 

1,526 

Flour 

Timber                         

4,612 
80 

Sugar  

Staves 

Cord  wood 

Shingles                                  

23 

MolfUMM     

Ties  railroad 

5,660 

SorgbTim -  _  .  . 

H(x>p  poles                  

807 

Cement 

Mann  ractured  iron                    

545 

Asphalt 

Produce..  

Miscellfinefjus                   .        

54 

Stone          

5,828 

Total 

ffldee.        

88,486 

Number  of  passengers,  6,623. 
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1958      REPOBT   OF   THE    CHIEF   OF    ENOnTEEBS,  U.  8.   ARMY. 


Comparative  Htatement  of  traffir  and  eommercr.  Green  and  Barren  rivtr^ 

Kentucky. 


1 

[TRAFFIC. 
;k  No.  8,  Gr< 

d 

Lock  Ko.  1,  Green  Biver. 

iKK 

MnBi 

▼er. 

Lock  No.  8,  Green  RWer. 

i  \% 

1^ 

B 

5 

«      1 

Fifical 
year. 

1   s 

I- 

a 

i 

1 

si 

1 

1 

? 

1 

Miscella 
ons. 

Totiil. 

No.  '  No. 

No.     No.     No.  '  No. 

No. 

No. 

No. 

No. 

No. 

No. 

JVb. 

1 
JVb.  '  No. 

1889... 

284      129 

360       13R       901       272 

107 
286 

368 

800 

768 
721 

15 
12 
24 

694 
1,842 
1,871 

1 

800 

j   m 

1890.... 

854       986   1.079       ill   2.430       776 

1 

1891.... 

875 

466  1,082      152  2,666      768 

285  ,     57 

378 

.    101       735 

188B.... 

787 

449  ,    896      184  2.318      634 

272 

785 

6 

1,607 

492      306 

486 

812    1.435 

1893.... 

823 

506      914       161   2,404  i    304 

379 

745 

9 

1,437 

609      269 

560 

848 

l,5ff 

1894.... 

882 

437  ■    802      176  ,2,047  1    4n 

833 

413 

9 

1,238 

611      469 

904 

227 

1.611 

1896.... 

789 

606  .    240      264  1,899      662 

494 

152 

46 

1,844 

711  ;    456 

128 

.    212 

IM 

1896.... 

l,li3 

568  ;    620      162  2,478  .    702 

469 

440 

168 

1,779 

880      486 

234 

238 

l.«» 

1897.... 

919 

539 

226      157  1,841  ,    985 

682 

239 

262 

2,068 

867      582 

108 

t     144 

1,638 

1898.... 

1.122 

882 

340      800  2,544  1,087 

847 

280 

182 

2,386 

836  ,    613 

133 

167 

1,748 

1899.... 

i,m 

803 

570      169  2,n6  ,    948 

819 

469 

184 

2,480 

712'    638 

315 

220 

1,7T9 

1900.... 

1,088 

1,239      481      182  2,940  '    946 

1,087 

521 

166 

2,710 

750  1    695 

288 

158    1,M 

1901.-.. 

1,380 

1,765  '    592      139  3.866  1,280 

l,44;j 

3U2 

137 

3,102 

1,019  1,081 

902 

108    2.410 

1902... 

992  1,113      530      137  2.772  .    820 

927 

864 

265 

2,366 

757 

780 

298 

283i2,U53 

1903.... 

1,077  ,1,408      608      168  3,246      982 

1,044 

408 

289  2,663 

717 

707 

278 

.  283 '  i.«es 

1904-..- 

1,378  2,127      338       185  4,028  1,105 

1,384 

227 

207 

2,923 

827 

893 

191 

146  ;  2.J67 

1906.... 

1,339  |2,275      454      258  4.3S1  1,068 

1,297 

860 

231 

2,989 
ver. 

775      910 

301 
I,  Bar 

in  .  2.157 

Lock  No.  4,  Green  River. 

Loc 

kNo. 

5,Gr< 

ienBi 

Lock  No. 

ren  River. 

'o     ! 

^       1 

«       "^ 

1  i.    : 

Pi«a.l 
year. 

1 

OD 

'f 

1 

Miscellan 
ous. 

Total. 

1 

S 

1 

r 

1 

g. 

3 

1 

2    « 

1  r 

1 

Mlscellan 
ons. 

Total. 

No. 

No.  ;  No.     No.  !  No. 

No. 

No. 

No. 

No. 

No. 

No.  1   No. 

No. 

No.  1  yo. 

1889 

115  1       49  '      41   1      51        8RA 

112        57 
23        20 
342      177 
666      180 
518      280 
634      847 
618      335 
869      351 
8«3i    451 
789  1    553 
886  i    588 
797  1    468 

10 
8 
7 

36 
38 
22 
32 
15 
10 
1 
3 
4 

85  1     dM 

1890.... 

126 
399 
619 
553 
592 

55  1      3B       123  .    340 
141  '      87       184  ;    761 
276  ;    208       129  ,1,232 
333  i    292      144   1,332 
391       117       115    L21fi 

18         64 

1891.... 

3        5:9 

1893.-.. 

30  •     801 

1893.... 

1 

14  '     854 

1894..-- 

42       945 

1895.--. 

866      471  ,      54  i    116  :1,507 
1,.S07       676  1    112  ,     102  2.197 

56     1.041 

1896.... 

36    1,861 

1897.... 

1,249 
1,192 

820        53  I      53  2,175 
884  1      39       176   2.201 

104     1,407 

1896.... 

86     1,429 

1899.... 

l,ar3  1    828  1    159  1    141  2:201 
1,099  i    929       122  ;    13K  2,288 



119     1,476 

1900.-.. 

238 

255 

47 

78 

616 

103    1,366 

1901... . 

1,347 

1,017  ;      75 

141  2,580 

376 

383 

29 

217 

1,005 

992      497 

20 

98   i.effi 

1902... . 

1.012 

814  •    102 

229  2,1.57 

391 

388 

53 

182 

1,014 

869      489 

10 

108    1.4T8 

1903-.-. 

1,049 

763  '    111 

249  2,172 

398 

466 

68 

208 

1,126 

1,006      663 

13 

120    l.f« 

190*.... 

910 

817  '      68 

86  ,1,881 

580 

646 

49 

.  807 
272 

1,422 

819      486 

5 

53  1  1,9S 

1906.... 

1,115 

917  1      84 

108  2,219 

731 

683 

87 

1728 

961       404 

1 

360  1  1.5S 
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1959 


Comparative  statement  of  traffic  and  commerce.  Green  and  Barren  rirerM, 
Kent  ucku — C^ont  I  nued. 


COMMERCE. 


Fiscal  year. 

Green  Blver. 

Lock 
No.  6. 

Barren 
Rirer, 
Lock 

No.l. 

Lock 
No.l. 

Lock        Tiock 
No.  2.       No.  8. 

Lock 
No.  4. 

1889 

Tons. 

Tofu.        Tons. 

Tons. 

Tom. 

Tons. 

1890       

1 

1891                                  

1802       

1808 

1894. 

1806. 
1896. 
1807. 
1808. 
1800. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


196,475 

257^04 

978,684 

462,522 

386.648 

467,886 

829,896  , 

406,015 


161,841 
184,896 
288,948 
286,744 
242,722 
269,142 
268,979 
808,274 


109,107 
84,180 
172,016 
183,612 
I68,09rr 


84,761 
48,078' 
189,680  1 

117,054 ; 

110,468 


166,746  I  106,119 
179,702  108,294 
267,181  I  157,208 


47.006 
57.068 
47.040 
69,626 
09,226 
107,848 


28,488 
48,604 
88,866 
46,446 
80,616 
48,788 
.32,982 
88,486 


LiAt  of  boats  plying  on  Green,  Barren,  and  Rough  riverft,  K&ntncky,  during  fl4ical 
year  ending  June  30,  190.'). 


Name  of  boat. 

Character. 

Ton-l 
nage., 

200  1 
20: 
198  1 

Name  of  boat. 

Charac;ter. 

Ton- 
nage. 

Wm.  Preston  Dixon 

U.S.  snag  boat. 
U.S.towboat.. 
Packet  boat.... 
do 

T.  W.  Sweatt 

Tow 

12 

Emerald 

Nellie 

-do      .    . 

11 

ParkCity 

Shiloh 

do 

11 

Orescent  City 

194  i'  Newburgh 

123  ,1  Duce: 

95  M  Phyto 

68  M  Levi 

13  11  Jessie 

9      R.Nash           

do 

10 

Bowlings  Green  .        .    . 

do 

...  .do      

8 

Chaperon 

do 

do 

8 

Ohafllft  Ouriin 

....  do.. 

...  do :..: 

8 

We  Three 

do 

do 

7 

Kalista 

do 

do      :::. 

6 

Water  Lily 

do 

V 

169  , 

99  ; 

Dorothy 

Alice  L.Barr 

J.B.A 

Edirar 

do 

6 

St  Clair       ..          

.  ...do  

Tugboat 

do 

50 

Wilmnf. 

Tow 

...  .do      

60 

Little  Clyde 

.  .do         ..    . 

87 

Citv  of  Idaho 

do 

do 

do 

do 

do 

do 

do 

do 

98     Ingleslde 

98  h  Lydia  Wheeler 

94  '!  Nannette 

96   I  C-  F.  Drew(«H         .  . 

do 

86 

Mary  Lacy 

J.M^Bowell 

Frances 

.    .do 

81 

Pleasure 

.  do 

D.A.  Nisbet 

86  1 

81  , 

80 

77 

77 

09 

Lily 

Ray 

Triil 

Pro«r«88 

Leo 

Rar  T^inn                         

do 

..do       

do 

Mary  Stewart 

Martha  H.  Hennen 

....do 

do 

do 

Eenois 

do 

....do       

Eno8  Taylor 

do 

65  i|  Superba 

65  i>  ErnnriA. 

do 

Isabella. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.  .do         

Old  Reliable 

64  ' 
60 

57  1 
68 
68 
57  1 
60 
48 
46 
41 
41 
40  , 
40l 
28 
241 
•  22  ' 

9  i 

18 

Stella 

Sweetheart 

Sonof  aGun 

JoflieS 

Outcast 

Wawa 

Tad 

Maud 

I^fe^':::;:;;:;;::::;;:: 

Pearl 

Geo.  8 

BerthaK 

Martha 

EthelT 

Lena  Bell 

Mark  Twain 

Nannie 

do 

A 

Racket 

:::.. do    ::...: 

8 

Eclipse 

AUieT        

do 

:  do   ::.:... 

Emma 

do 

Tlinma^  Parker  .  . , 

...  do 

Peerless 

do 

Samuel    

...do 

Fawn 

do 

Annbeara 

...    do  

Alma 

do 

Anton  Brucken 

do  

SamO*Connor 

do 

Lotus 

do 

Norway 

do 

do  

Mystic 

Cniiaer 

do         

do 
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1960       REPORT    OF    THE    CHIEF    OF    ENGINEERS,   U.   S.   ARMY. 

rerort  of  mr.  w.  s.  over8treet,  master. 

Tnited  States  Engineer  Office. 

Woodburu,  Ky.,  June  SO,  1903. 
Captain  :  1  have  the  houor  to  rejKjrt  the  followiiiK  work  for  the  year  ending 
Juue  80,  1905,  under  oi)eratiug  and  care,  etc..  Green  and  Barren  rivers,  Ken- 
tucky, viz: 

LOCK    NO.    1,    green   RIVER. 

Valves. — On  the  afternoon  of  April  7,  1905,  the  second  valve  from  the  heel  in 
the  lower  river  gate  became  detached  from  the  operating  rod  and  could  not  l>e 
closed.  After  an  uusutrcessful  effort  by  a  diver  from  Evausville,  Ind.,  one  was 
procured  from  the  Louisville  and  Portland  Canal  at  Louisville,  Ky.,  and  witliout 
further  trouble  the  valve  was  closed  and  the  rod  refastened,  the  work  being 
accomplished  on  the  night  of  the  9th.  A  heavier  valve  rod  was  put  on  another 
valve  of  this  gate,  and  all  attachments  were  carefully  examinetl  and  made  secur>e. 

MtHceUaneauH. — The-  hx-k  houses,  warehouse,  gates,  flag  ix)le,  gauges,  etc..  were 
painted;  snow,  drift,  wee<ls,  etc.,  removed  from  the  walls,  cribs,  gates,  chute«(, 
etc.,  as  required ;  shade  trees  planteii ;  fences  whitewashed,  and  some  sunken 
logs  removetl  from  the  lock  chamber. 

LOOK    NO.    2,   green    RIVER. 

Buildings, — The  construction  of  the  new  cottage  and  office  and  warehouse  was 
completed  and  a  coal  and  wood  house  and  brick  closet  built. 

Cribs, — The  second,  fifth,  and  sixth  swtions  of  the  ui)i»er  river  crib  were 
rebuilt  al)ove  \\oo\  level  with  l)ee<*h  timlx»r ;  over  the  top  of  the  cribs  and  acroew 
the  simces  between  them  a  continuous  walkway  iS  inches  thick,  :?  feet  wide,  3<15 
feet  long,  extending  from  the  river  wall  of  the  lock  to  the  upper  en<l  of  this  cril». 
was  built. 

The  top  (umrses  of  stringers  and  ties  of  the  lower  shore  crib,  which  were  loose 
and  so  decayed  as  to  be  unfit  for  refastening.  were  remove<l  and  replaceil  witli 
a  new  course  of  stringers  and  ties  of  old  sound  material  from  stock  on  hand, 
the  length  of  the  crib  rei)aired  being  148  feet. 

Dam. — Beginning  at  a  iH)int  al)out  100  feet  from  the  abutment  side.  70  linear 
feet  of  the  a[)ron  sheeting  and  top  stringer,  which  had  been  torn  away  duritig 
the  previous  winter,  was  replaced  with  new  bee<'h  timber  and  proiierly  drift- 
bolted. 

Fencing. — A  picket  fence  45  feet  long,  extending  across  the  upi)er  end  of  the 
reservation,  and  a  new  plank  fence  1,040  feet  long,  extending  the  remainder  of 
the  way  around  the  reservation,  were  built  and  whitewashed. 

Miscellaneous. — The  lock  houses,  w-arehouse,  and  outhouses,  gates,  flag  pole, 
gauges,  etc.,  were  painte<l ;  snow,  ice,  drift,  weeds,  etc.,  removed  from  the  walls, 
cribs,  chutes,  etc. :  shade  trees  {)lanted,  and  all  material  left  from  the  construe 
tion  of  the  new  cottage  and  the  office  and  warehouse  transferred  to  Lock  No.  4. 
Green  River. 

LOCK    NO.    3,   GREEN    RIVER. 

Buildings. — A  new  office  and  warehouse  was  constructed. 

Fencing. — A  new  plank  fence  was  built  around  the  reservation  on  both  sides 
of  the  river,  the  total  length  of  new  fence  being  3.250  feet. 

Miscellaneous. — The  lock  houses,  office  and  warehouse,  and  outhouses,  gates, 
flag  pole,  gauges,  etc.,  were  jiainted;  snow,  ice,  drift,  weeds,  etc.,  removetl  from 
the  walls,  gates,  cribs,  etc. ;  shade  trees  planted ;  fences  whitewashed ;  new 
check  posts  put  in  the  bank  above  the  lock,  and  all  material  left  over  from  con- 
struction of  the  new  warehouse  transferred  to  Lock  No.  4,  Green  River. 

LOCK    NO.    4,    GREEN   RIVER. 

Miscellaneous. — The  lock  houses,  main  warehouse,  and  outhouses  were  painted ; 
a  brick  flue  built  in  the  warehouse  office;  snow\  ice,  drift,  etc.,  removed  from 
the  walls,  cribs,  gates,  etc. :  the  gates,  flag  pole,  gauges,  etc.,  painted ;  shade 
trees  planted,  and  minor  repairs  made  to  machinery,  tools,  etc. 
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Dam. — Tlie  lower  breast  of  tlie  dam  adjoining  the  abutment,  which  had  been 
damaged  tlnx)iigli  a  distance  of  90  feet  by  high  water,  was  exit  down  to  pool  level 
and  repaired  witli  new  timln^rs  extending  2(»  ft^et  int<)  the  dam,  and  tke  old 
sheathing  stunirely  renniled. 

Fencing, — A  wire  fence*  was  constructed  around  the  rewrvation  on  the  abut- 
ment «ide,  its  length  being  750  linear  feet.  The  wire  and  iwsts  used  in  this 
construction  being  that  saved  from  the  reconstruction  of  the  fencing  on  the 
lock  side  several  years  ago. 

LOCK   NO.  5,  QBEEN   BIVEB. 

Drain, — ^The  old  drainpipe  extending  from  tlie  foot  of  the  hill  opposite  the 
upper  end  of  the  lock  to  the  branch  below  the  reservation,  a  distance  of  500  feet, 
was  taken  up  and  relaid,  the  lower  end  being  diverted  to  the  river  at  a  point  80 
feet  below  the  lower  end  of  the  lock  an^  just  l)eyond  the  ell  crib.  The  length 
of  the  new  drain  is  2(>0  feet.  The  old  drain  was  nearly  level  and  in  heavy  rains 
was  invariably  choked  with  sana  and  gravel.  The  new  drain  has  a  fall  of  5 
feet.  A  wooden  foundation  was  built  under  its  lower  end,  and  a  timl)er  flume 
H5  feet  long,  leading  fi-om  its  opening  in  the  bank  to  the  river  thi-ough  the  flrst 
se<-tion  of  cribwork  l)elow  the  1<k*Iv  con.-<tructeil. 

Bank  protection. — ^The  bank  on  the  abutment  side  of  the  river,  beginning  at  a 
point  .300  feet  below  the  abutment  and  extending  downstream  200  feet,  with  an 
average  width  of  70  fwt,  was  riprapi)ed  with  stone  picked  up  along  the  banks 
of  Green  and  Ban'en  rivers.  The  total  quantity  of  stone  used  in  this  work  was 
G18  cubic  yards  and  the  area  covere<l  1,77(»  square  yards. 

Fencing. — Three  hundred  and  twenty  linear  feet  of  the  fence  across  the  lower 
end  of  the  reservation  was  re<'onstructed. 

HolcH  above  upper  irinf/  wall. — On  March  17,  1905,  there  api)eared  above  the 
upper  wing  wall  three  sink  holes,  80  or  40  cubic  yards  of  earth  disappearing 
therein.  The  width  at  the  top  of  the  largest  hole  was  15  feet.  The  holes  were 
filleil  with  brush,  stone,  and  earth,  and  during  the  ensuing  year  an  investigation 
and  effectual  remedy  to  prevent  a  recurrence  will  l)e  api)lied. 

MiHceUancouH. — The  banisters  of  the  steps  leading  to  the  top  of  the  hill,  flag 
I>ole,  gauges,  gates,  etc.,  were  i)ainted,  cisterns  cleaned,  brick  walks  relaid,  an 
outhouse  built,  minor  repairs  made  to  lockman's  house,  a  brick  flue  built  in  the 
ofHce,  minor  reimii*s  made  to  the  lower  shore  crib :  snow,  ice,  drift,  etc.,  cleaued 
from  the  walls,  gates,  cribs,  chutes,  etc.,  and  the  weeds  cut  from  the  reservation. 

I.OCK    NO.    1,   BARREN   RIVEB. 

Dam. — In  the  fall  of  1904  this  dam  was  backed  with  200  cubic  yards  of  leaves 
and  clay  and  40  cubic  yards  of  stone.  During  the  month  of  June,  1905,  1,770 
cubic  yards  of  sand  and  gravel  dredged  from  the  channel  of  Ban-en  River 
below  Greencastle,  Ky.,  was  dumi)ed  on  the  old  cofferdam,  constructed  last  year 
to  prevent  leakage,  on  the  abutment  side  of  the  dam.  Steps  to  i)ermanently 
stop  the  leakage  at  this  dam  will  he  taken  during  the  (H)ming  year. 

Fencing. — A  new  plank  fence  910  feet  long  was  built  across  the  upper  end  of 
the  reservation  at  this  lock. 

Miscellaneom. — The  lock  houses,  gates,  flag  pole,  gauges,  etc.,  \^'^re  painted; 
snow,  ice,  drift,  etc.,  cleaned  from  the  gates,  walls  cribs,  chutes,  etc. ;  shade 
trees  planted,  and  weeds  cut  from  the  reservation. 

SNAQ  BOAT   WM.   PBE8TON    DIXON. 

This  boat  and  its  crew  w^ere  engaged  in  building  cofferdams  and  repairing 
valves  and  wickets  at  Lock  No.  1,  Rough  River;  in  assisting  in  repairs  to  Dams 
Nos.  2  and  4,  Green  River,  and  cribs  at  Lock  No.  2,  Green  River;  in  framing 
gate  timbers  for  Lock  No.  0,  Green  River;  in  unloading  paving  stone  from 
Caden's  quarry ;  in  towing  dredge  from  Lock  No.  2.  Green  River,  to  Louisville, 
Ky. ;  in  snagging  in  Wabash  River,  and  in  miscellaneous  towing  and  snagging 
in  Green  and  Barren  rivers,  Kentucky. 

The  machinery  of  this  boat  was  overhauled ;  new  guards,  stationary  fenders, 
and  faatails  put  on :  new  stack  knees,  lievels,  capstan  beds,  and  bucket  plank 
put  in;  the  main  deck  patched,  and  new  bed  timbers  put  under  shears.  A 
summary  of  work  done  by  the  boat  follows : 
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Ah  snag  l)oat : 

Snngs  r^^moved  from  Pool  Ng.  1,  Green  River 169 

SnagB  removed  from  Pool  No.  2,  Green  River 52 

Snag8  removed  from  Pool  No.  15,  Green  River 82 

Snags  removed  from  Pool  No.  4.  Green  River 890 

Trees  removed  from  Pool  No.  4,  Green  River 23 

Snags  removed  from  Pool  No.  5.  Green  River 41 

Snags  removed  from  Pool  No.  1,  Barren  River 24 

Trees  removed  from  Pool  No.  1,  Barren  River 1 

Snags  removed  from  Pool.  No.  2,  Barren  River 20 

Trees  removed  from  Pool  No.  2,  Barren  River 9 

Miles  run ^ J 1, 145 

As  towboat : 

Barges  towed 33 

Derrick  boats  towed ♦ 25 

Dredges  towed #. 2 

Quarter  boats  towed 4 

Scows  towed 2 

Miles  run 1.42S 

Miscellaneous : 

Trips  made 10 

Miles  i-un 2, 314 

TOWBOAT  EMERALD. 

This  boat  and  crew  assisted  in  repairs  to  dam  and  cribs  at  Lock  No.  2,  Greeo 
River,  in  towing  snagging  outfit  to  Wabash  River,  in  pumping  out  tioats  and 
barges,  in  miscellaneous  minor  work,  and  in  towing  and  acting  as  dredge  tendt^r. 
A  summary  of  work  done  follows : 

As  towboat : 

Barges  towed__ 24 

Derrick  boats  towed 11 

Dredges  towed 10 

Quarter  boats  towed 2 

Scows  towed - 17 

Miles  run 2.  STirJ 

As  dredge  tender : 

Scows  towed 136 

Material  towed cubic  yard8__  11.225 

Miles  run 62 

Miscellaneous : 

Trips  made 18 

Miles  run 832 

Repairs  were  made  to  the  sides,  stack  knees,  main  deck,  deck  beams,  and 
wheel  arms,  a  new  head  block  put  in,  new  seams  calked,  and  the  boat  painted. 

DREDGE   NO.  1,  OREEN   RIVER. 

This  boat  was  placed  in  the  dry  dock  at  Louisville,  Ky..  and  all  unsound  rake 
curves,  rake  plank,  main  bottom  plank,  gunwales,  plank  shear,  and  nosing 
removed  and  replaced  with  new  sound  material.  All  new  seams  were  calked, 
spud  frames  were  repaired,  corner  bands  refitted,  new  boiler  plate  shaped  and 
fitted  on  bow,  and  repairs  made  to  machinery. 

During  the  low-water  season  this  boat  was  engaged  in  dredging  as  follows : 

Lock  No.  1,  Green  River : 

Upper  approach,  material  removed cubic  yards.  _  0,280 

Lower  approach,  material  removed :. do 2.550 

Lock  No.  2,  Green  River : 

Upper  approach,  material  removed do 5,090 

Lower  approach,  material  removed do 140 

Lock  No^  4,  Green  River ; 

Lower  approach,  material  removed do 6,845 

Lower  approach,  logs  removed number.-      159 
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Look  No.  5,  Green  River : 

Lower  approach,  material  removed cubic  yards..  1,130 

Lower  approach,  logs  removed number 35 

Mouth  of  Rough  River,  Kentucky : 

Material  removed cubic  yards—      770 

Stumps   removed number—  4 

Point  above  Edgars  Ferry,  Green  River : 

Material  removed cubic  yard8_«      400 

Logs    removed nnmber—  5 

Elephant  rock.  Green  River : 

Materia]   removed cubic  yards—      750 

Island  below  Brownsville,  Ky.,  Green  River : 

Material    removed do 1, 480 

Sttfmps   removed number..        17 

Month  Mud  Creek,  Barren  River : 

Sunken  barges  removed do 1 

Jones  Hole,  Barren  River ; 

Material  removed cubic  yards—        90 

Sunken  barges  removed number..  1 

Bar  below  Greencastle,  Barren  River : 

Material  removed cubic  yards—  2,020 

Boat  Island,  Barren  River: 

Material   removed do 1, 150 

Cow  Ford,  Barren  River : 

Material   removed do 150 

Elevator,  Barren  River : 

Sunken  barges  removed number..  3 

Wharf,  Barren  River,  Bowling  Green,  Ky. : 

Material   removed ^.cubic  yards.-      250 

This  boat  also  assisted  in  repairs  to  cribs  and  dam  at  I^ock  No.  2,  Green  River, 

BARGES    NOS.    1    AND   2,   AND   DERRICK    BOATS    N08.    1    AND   2. 

These  boats  were  placed  on  ways  at  I-ock  No.  4,  Green  River,  and  all  rotten 
timber  removed  from  rakes,  gunwales,  and  bottoms,  and  replaced  with  new 
material.  New  fi*aming  was  placed  under  the  derricks  of  the  derrick  boats  and 
the  decks  patched.  Rotten  timber  heads  on  the  bai*ges  were  replaced  with  new 
ones.  All  seams  in  the  bottoms  and  gunwales  of  the  lioats  and  new  seams  in  the 
decks  of  the  derrick  Ixiats  were  calked. 

Very  respectfully,  your  obedient  servant. 

W.  S.  OvEBSTBEET.  Moster. 
Capt  H.  Burgess, 

CwpH  of  Engineer H, 


H  H8. 
IMPROVEMENT  OF  ROUGH  RIVER,  KENTUCKY. 

A  complete  synopsis  of  the  projects  under  which  the  improvement 
of  this  river  has  progressed  may  be  found  on  pages  2599  to  2602, 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  and  references  to 
more  extended  information  are  given  on  page  501,  Annual  Report  of 
the  Chief  of  Engineers  for  1904. 

The  work  outlined  in  the  existing  project  has  been  completed  with 
the  exception  of  snagging  and  removal  of  landslides  as  they  occur. 

No  operations  were  in  progress  during  the  year.  It  is  proposed  to 
apply  the  available  funds  toward  the  construction  of  a  oerrick  boat 
to  be  used  for  snag^ng  and  other  purposes. 

Commercial  statistics  are  given  in  the  following  report  for  ''  Oper- 
ating and  care  of  lock  and  dam  on  Rough  River,  Kentucky." 
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Money  statement, 
July  1,  19()4,  balance  iinexi)ende<l__     f2,324..si» 

July  1,  1905,  balance  unexi)emled •2,a24.»> 

July  1,  15KK5,  oiitstandinK  liabilities 17.27 

July  1,  1905,  balance  available 2,307.62 


.  APPBOPBIATIONS. 

September   19.   1890 $25,000 

July  13,   1892 15.000 

August  18,  1894 22,,W1 

June  13,  1896 43,000 

Total  105,300 


H  Hg. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  ON  ROUGH  RIVER. 

KENTUCKY. 

The  estimate  and  project  for  the  operation  and  care  of  this  lock 
and  its  appurtenant  structures  during  the  fiscal  year  ending  June  ^0. 
1905,  contained  the  following  items,  the  funds  for  which  were  made 
available  by  allotment  July  14,  1904 : 

Regular  /orce ^17*^ 

Repairs,  supplies,  etc 5.t0 

Total  1.300 

Expenditures  during  the  year  were  for  payment  of  lock  tender, 
messenger  service  between  the  lock  and  nearest  post  route;  for  repairs 
to  valve  nearest  the  miter  post  of  the  lower  river  gate,  minor  i-epairs 
to  the  wickets  of  the  upper  gates ;  for  new  fencing  about  the  groun<l^ 
on  the  lock  side  of  the  river  and  reconstruction  of  fence  about  the 
abutment  ground ;  for  painting  the  lock  gates,  and  other  minor  cur- 
rent repairs  as  needed. 

fiummary  of  expenditures  on  account  of  operating  and  care  of  Rough  River. 
Kentucky,  during  the  fiscal  year  1905,  showing  general  items  and  amount 
expended  under  each  headitig. 


Items.  Amount. 


SerTi«e8 

Supplies 

Materials 

MiacellaneoTis . 


$896.  C6 
2S.54 

115.70 
4.94 


Total. 


i,(8r.2( 


ALLOTMENTS. 


July  23,  1897 $2,086.00 

July  22,  1899 714.97 

July  17,  1900 686.31 

July  10,  1901 763.66 

August  5,  1902 1, 079,  62 


July  20,  1903 $664.03 

July  14,  1904 1,029.66 

Total 7, 024. 25 


Digitized  by  VjOOQIC 


APPENDIX    H    H — ^KEPOBT   OF   CAPTAIN   BUBGESS. 


1965 


COMMEBCIAL  STATISTICS. 

Statements  of  traffic  and  cwnmerce  passing  Lock  No.  i,  Rough  River.  Kentucky, 
from  July  i,  190J^.  to  June  SO,  1905. 

TRAFFIC. 


Kind  of  boat. 


Niiinber. 


Pasfienger . 

Tow 

Barges. 
Bmallc: 
Bafts. 


Tonna^re. 


raft. 


Total. 


097 


66 

187 
219 
126 

leo 

661 

6,806 

70,279 

257 

76,892 


Total  number  of  lockages  during  the  fiscal  year,  1,302. 

COMMERCE. 


Articles. 


Quan- 

1     tlty. 


Com I 

Wheat 

Salt ( 

Oil I 

Flour I 

Sugar I 

Hay , 


Tons. 
8 
117 
6 
4 
20 
11 
1 


Articles. 


Lumber 

Timber 

Ties,  railroad. 
Miscellaneous 

Total 


Quan- 
tity. 


Tons. 

224 

80,982 

8,826 

184 


66,388 


Number  of  passengers,  150. 

For  list  of  boats  plying  on  this  river,  see  page  1079  of  this  rei)ort. 

Comparative  statetfient  of  traffic  and  commerce  at  Lock  No.  i.  Rough  River, 

Kentucky. 


Traffic. 

Com- 
merce. 

Fiscal  year. 

boats. 

Barses 
and  flats. 

Bafts. 

Miscella-I 
neous.  1 

Total. 
No. 

1891 

No. 

No. 

No. 

No. 

Tons. 
96,161 

188g                   

1 

60,000 

1898 

75,ono 

1894 

64.401 

1896        

86,945 

1886 

1 

80,44.5 

1897 J 

16,588 

1808 

81 
164 
280 
176 

98 
128 
182 
192 

""    70 

29 

72 

114 

106 

76 

216 

219 

178 
207 
270 
121 
HI 
133 
116 

leo 

164 
182 
168 
247  ! 
191  1 
286 
187 
126 

488 
682 
770 
657 
606 
672 
660 
087 

16,488 

1899 

21,831 

1900 

41,411 

1901 

20,686 

1902 

21,708 

1906 

82,919 

1904                

83,076 

wS:::::::::::.:::: :...: ::...:: 

66,388 

' 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 


REPORT  OF  MAJ.  CHAS.  L.  POTTER.  CORPH  OF  ENGINEERS,  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


Harbor  at  Grand  Marais.  Minne- 
sota. 

Harbor  at  Agate  Bay,  Minnesota. 

Harbor  at  Duluth,  Minnesota,  and 
Superior,  Wisconsin. 

Harbor  at  Port  Wing,  Wisconsin. 

Harbor  at  Ashland.  Wisconsin. 

Harbor  at  Ontonagon,  Michigan. 


7.  Waterway  from  Keweenaw  Bay  to 

Lake  Sni^erior,  Michigan. 

8.  Hai-bor  at  Marquette.  Michigan. 

9.  Harbor  of  refuge,  Marquette  Bay, 

Michigan. 
10.  Harbor  of  refuge   at  Grand  Ma- 
rais,  Michigan. 


HABBOB  LINES. 

11.  DuLUTH  Habbob,  Minnesota. 


United  States  Engineer  Office, 

Dtduth,  Minn,^  Jvly  17^  1906. 
General  :  In  compliance  with  (leneral  Ordei-s,  No.  2,  War  Depart- 
ment, Office  of  the  Chief  of  Engineers,  Washington,  April  13,  1905, 
I  have  the  honor  to  transmit  herewith  my  annual  report  of  the  works 
under  my  charge  in  the  Duluth,  Minn.,  district. 

******* 

Very  respectfully,  Chas.  L,  Potter, 

Major^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U,  S,  A. 


III. 

IMPROVEMENT   OF   HARBOR   AT   GRAND   MARAIS.  MINNESOTA. 

The  object  of  the  improvement  is  to  provide  a  harbor  for  purposes 
of  refuge  and  for  commerce. 
For  a  description  of  the  harbor  and  of  improvements  accomplished, 

1967 
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see  Reports  of  the  Chief  of  Engineers,  United  States  Army,  for  the 

!)revious  years.     A  small  map  of  the  harbor  accompanies  the  report 
■or  1903. 

No  work  was  done  at  this  harbor  during  the  past  fiscal  year. 

The  available  balance  will  be  applied  to  the  maintenance  of  the 
work. 

The  village  of  (Irand  Marais  is  experiencing  a  healthy  growth  in 
population  and  general  business,  ana  gives  promise  of  l)ecomiiio:  a 
toAvn  of  some  commercial  importance.  The  most  inij>ortant  addition 
to  its  industries  in  recent  years  is  the  sawmill  (mentioned  in  the  last 
annual  report),  which  In^gan  manufacturing  lumlx^r  in  August,  IJ)04. 
It  has  a  capacity  of  ()0,000  fi»et  of  lumln^r  per  dav  of  ten  hours. 
Parties  owning  the  sawmill  have  planned  to  build  a  wharf  on  the  \Yt^t 
side  of  the  harbor  for  the  shipment  of  lumlx»r,  and  the  present  com- 
mercial wharf  is  to  l)e  extended.  The  Orand  Marais  Dock  Company 
has  applied  to  the  Government  for  the  establishment  of  a  harbor  line 
on  a  portion  of  the  east  shore. 

Money  Htatemeut, 

July  1,  11)04,  balance  unex|>eii(led $.3in.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 19(K>-       2, 0(M».  («) 

2.31tUl 
June  .'tt),  llKKl,  amount  exi>ended  during  flscal  year,  for  maintenance  of 

improvement ISRtVi 


July  1,  1905,  balanc-e  uuexiiended 2, 177.  Ttl 


Amount  that  can  be  pi'ofitably  expended  in  fiscal  year  ending  June  :i0, 
1007,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unex|)ended  July  1.  1905 2,00C»J«i 

Submitted  In  (t)mpliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harl)or  act  of  18J>9. 


ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  (JRANl)  MARAIS.   MINS. 


March  1,  1879 $10.  (KK) 

June  14,  1880 10,  (KK) 

March  8,  1881 20.  (KX) 

August  2,  1882 20,000 

July  5,  1884 10,  0(K) 

August  5,  188(J 10,  (KX) 

August  11,  1888 ir>,(KXi 

September  19,  1890 22,  :«0 


July  13,  1892 $10.0<K) 

August  18,  1894 XKm 

June  3,  1896 ;$.0(i> 

March  3,  1899 ,m(»<»' 

June  13,  1902 2.0<N' 

March  3,  1905 2,0i«t 


Total 167.:«(i 


COMMERCIAL   STATISTICS. 

ArrivaU  and  clearatwen  of  vessels  at  Grand  Marais,  Minn,,  for  calendar  vear 

Arrivals r»*)T 

Clearances 567 

Total l,m 

Net  registered  tonnage ___  396.900 


Digitized  by  VjOOQIC 


APPENDIX   I   I — ^REPORT   OF   MAJOR   POTTER.  1969 

Freight  received  and  shipped,  1904. 

[In  tons  of  2,000  ponnde.] 
Receipts : 

Meats 222 

Flour  and  mill  stuffs 540 

Grain 1, 050 

Coal 561 

Miscellaneous  merchandise 1,483 

Lumber  and  shingles 787 

Manufactured  iron  and  brick 321 

Live  stock,  181  head 82 

Total  receipts 5,046 

Shipments : 

Railroad  ties,  telephone,  and  telegraph  poles 46,306 

Square  timber,  pine 720 

Pulpwood 8,550 

Miscellaneous  merchandise  and  raw  furs 511 

Lumber,  2,000,300  feet - 3,000 

Fish 107 

Total  shipments 59, 194 

Logs  (towed) feet  B.  M—  17.000,000 

Passengers : 

Arriving number.-  1,774 

Departing do 1,827 

Total do 3,601 

Total  receipts  and  shipments tons  of  2,000  pounds__  64,240 

Valuation  of  receipts  and  shipments j^l,  179, 902 

Increase  in  freight  over  1903 percent—  82 

There  are  no  new  lines  of  transportation. 


I  I  2. 

IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

For  a  detailed  description  of  this  harbor  see  pages  2824-2825, 
Appendix  K  K,  Report  of  the  Chief  of  Engineers,  United  States 
Army,  1901,  and  earlier  reports. 

No  work  was  done  at  this  harbor  by  the  United  States  during  the 
fiscal  year  ending  June  30,  1905. 

In  the  matter  of  the  suit  brought  by  the  United  States  attorney  for 
the  district  of  Minnesota  in  the  United  States  district  court  against 
the  Davidson  Steamship  Company  for  damages  to  the  east  break- 
water, caused  by  the  steamer  Shennndoah  in  July,  1901,  the  first  trial 
i-esulted  in  a  verdict  in  favor  of  the  United  States  for  the  full  amount 
claimed. 

On  an  appeal  taken  by  the  defendant  a  new  trial  was  had  in  Octo- 
ber, 1902,  wnich  resulted  in  disagreement  of  the  jury.  A  third  trial 
was  held  at  the  United  States  district  court,  Minnesota  district,  fifth 
division,  in  Duluth,  October  21-27,  1903,  and  resulted  in  a  verdict  by 
the  jury  of  $1,000  in  favor  of  the  United  States. 

The  latter  being  unsatisfactory  to  the  United  States,  a  fourth  trial 
was  held  in  Duluth  July  11-14,  1904,  in  which  a  verdict  for  the  full 
amount  claimed  ($4,012.50)  was  obtained  by  the  United  States. 
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Another  hearing  of  this  case  is  now  i>ending  before  the  United 
States  court  of  appeals  for  the  eighth  circuit.  This  will  be  argiied 
on  tlie  records  of  the  previous  trials. 

The  ore-shipping  capacity  of  this  harbor  has  been  increased  by  the 
rebuilding  of  ore  dock  No.  3,  and  its  extension  for  a  distance  of  4^0 
feet,  giving  80  additional  ore  pockets.  Previous  permission  to  build 
this  extension  was  duly  obtained  from  the  Secretary  of  War,  no  har- 
bor lines  having  been  established. 

The  available  balance,  together  with  the  appropriation  recom- 
mended, will  be  expended  in  repairs  to  the  breakwaters  and  for 
maintenance. 

Money  stateinent, 

July  1,  1904.  balance  uuexi)eu(led $1,858. »S 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2,  <X)0.  («» 


3,858.»S 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 790.06 


July  1,  1905,  balance  unexi)ended 3,068.57 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2,000.W 

Submitted  in  comi)liance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP  APPB0PRIATI0N8  FOB  IMPBOVINO  HABBOB  AT  AGATE  BAY,  MINNKOTA. 


August  5,  1886 $22,500.00 

August  11,  1888 15,000.00 

September  19,  1890 25,000.00 

July  13,  1892 30,000.00 

August  18.  1894 30,(K)0.00 

June  3,  1896 50,000.00  |  Total 248,274.19 


March  3,  1899 $71,  708.  C") 

June  13,  1902 2,0(XU)'^ 

Marrh  13.  1905 2,000.«>> 

Miscellaneous   66.11' 


COMMERCIAL.   STATISTICS. 

f^tateinent  of  vessels  arriving  and  flepartiug  at  A{/ate  Bay,  Minnesota,  for  the 

calendar  year  190.^. 

Steam . Li^5l' 

Tow *«2 

Total 2.58:^ 

Estimated  tonnage 11.706,000 

Increase 1,626.000 

Receipts  and  shipments  for  1904, 

Receipts :  Tons. 

Miscellaneous  merchandise 101 

Coal 161,857 

Total -  161,958 
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Shipments :  Tons. 

Iron  ore 5,114,526 

Lumber  and  forest  products - 73,  7^)9 

Miscellaneous  merchandise 100 

•  — ^— _^— .^_^_ 

Total 5,188,335 

Total  receipts  and  shipments 5,350,293 

All  tons  are  of  2,000  pounds. 

Estimated  value  of  freight  received  and  shipped,  1904,  $13,532,524. 
There  were  no  new  lines  of  transportation  established  last  year,  but  several 
new  boats  were  added  to  the  old  lines. 


I  I  3. 


IMPROVEMENT     OF     HARBOR     AT     DULUTH,    MINNESOTA,    AND 
SUPERIOR,  WISCONSIN. 

For  the  history  of  this  harbor  and  the  Government  improvements, 
see  Report  of  the  Chief  of  Engineers,  United  States  Army,  1901,  Ap- 
pendix K  K,  page  2828.  A  detailed  description  of  the  condition  of 
channels  and  other  improvements  is  given  in  Bulletin  No.  15,  issued 
April,  1905,  from  the  office  of  the  Survey  of  Northern  and  North- 
western Lakes,  pages  44  to  54. 

Remotml  of  shoals, — ^Some  shoaling  having  occurred  in  the  Superior 
Harbor  Basin  and  the  Superior  Front  channel,  caused  by  deposits 
from  the  Nemadji  River,  also  some  shoaling  at  the  outer  end  of  the 
Superior  Entry,  dredging  was  done  during  last  season  to  remove 
same  by  contract  with  the  Lake  Superior  Contracting  and  Dredging 
Company.  The  amount  dredged  from  May  25  to  June  30,  1904,  was 
24,050  yards,  and  from  July  28  to  completion  of  this  contract,  August 
31,  1904,  was  55,744  yards,  making  a  total  of  79,794  yards.  The  con- 
tract cost  of  this,  at  12^  cents  per  yard,  was  $9,974.25,  This  removed 
the  most  important  part  of  the  above  shoaling,  including  all  of  that  in 
the  entry.  There  remains  a  shoal  in  the  north  side  of  the  harbor 
basin,  to  be  removed  at  another  time,  which  is  marked,  and  will  cause 
no  inconvenience  to  navigation  beyond  slightly  diminishing  the  effect- 
ive size  of  the  anchorage  area. 

Elsewhere  in  Duluth-Superior  Harbor  the  channels  have  remained 
practically  unchanged,  as  shown/  by  soundings  taken  in  the  winter  of 
1904-5,  except  at  two  points  where  dredges  have  cut  into  the  banks 
for  the  purpose  of  borrowing  material  for  filling  docks.  The  Duluth 
Canal  shows  some  deepening  by  scour  between  the  piers  at  the  oujer 
end. 

The  new  Minnesota  Channel,  extending  from  Grassy  Point  to  Spirit 
Lake,  about  4  miles  in  length,  has  not  shoaled  to  exceed  a  few  inches  at 
any  point,  althougti  shoafing  was  feared.  There  have  been  no  floods 
in  the  St.  Louis  River  to  test  this  channel  since  it  was  dug,  and  there 
is  a  liability  of  shoaling  there  when  an  extensive  flood  does  occur,  in 
particular  on  the  curve  ni  the  channel  near  Big  Island. 

The  channels  of  this  harbor  are  now  of  such  dimensions  and  so 
clean  and  well  marked  that  steamers  are  getting  to  navigate  them 
without  the  aid  of  tugs.  For  instance,  the  new  large  ^{^2Lmev  Atigustxis 
B.  Wohinj  560  feet  long,  56  feet  wide,  loaded  with  10,937  tons  of  coal. 
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and  drawing  19  feet,  came  in  through  the  Duluth  Canal  June  2d, 
1905,  and  proceeded  up  to  the  Zenith  Furnace  Company's  dock  at 
West  Duluth,  a  distance  of  8  miles  by  the  channels,  wiuiout  assistance 
from  a  tug. 

There  has  been  some  complaint,  however,  since  the  newest  large 
freight  vessels  like  the  Wolrtn  came  into  use,  of  insufficient  room  for 
making  the  turn  from  the  Government  channel  to  the  private  slips 
at  the  ore  docks  in  St.  Louis  Bay,  and  this  brings  up  the  question  of 
the  necessity  of  further  dredging  for  widening  channels  in  front  of 
docks  and  slips,  which  may  require  additional  funds  in  the  near 
future,  a  matter  that  will  be  considered  further. 

Vessel  yard. — The  contract  for  the  improvement  of  this  Grovem- 
ment  property  on  Minnesota  Point  (described  in  the  report  of  the 
Chief  of  JEngineers,  U.  S.  Army,  19W,  Appendix  I  I,  p.  2748)  was 
commenced  by  Whitney  Brothers  Company  m  August,  1904,  and  com- 
pleted January  3,  1905,  at  a  contract  cost  of  $16,658.20.  This  in- 
cluded the  buildinff  of  a  bulkhead  crib  14  feet  wide,  18  feet  deep,  and 
190  feet  long;  building  a  landing  pier  14  feet  wide  by  20  to  24  feet 
deep  and  389  feet  long,  running  to  the  harbor  line;  dredging  a  slip 
12  feet  deep,  150  feet  wide,  and  from  the  bulkhead  out  to  deep  water: 
filling  the  yard,  86  by  190  feet,  with  sand  dredged  from  the  slip  and 

f)ier  trenches ;  removing  the  United  States  buildings  from  the  leased 
and  at  the  foot  of  Seventh  avenue  west  to  the  new  yard,  consisting 
of  1  warehouse,  20  by  60  feet,  two  stories  high;  1  launch  house,  27  by 
30  feet;  1  boat  house,  18  by  36  feet,  and  aorick  oil  house,  12  by  lV> 
feet;  building  a  board  fence  inclosing  the  yard  and  placing  15  iron 
mooring  posts  secured  to  the  pier  andoulkhead. 

Change  of  harbor  line. — ^The  established  harbor  line  in  front  of 
Minnesota  I^oint,  between  Dundee  street  and  Minnesota  avenue,  near 
the  Duluth  Canal,  was  changed  July  20,  1904,  bv  the  Secretary  of 
War  so  as  to  move  the  north  end  of  this  line  out  tor  a  distance  of  7r» 
feet,  while  the  south  end  at  Dundee  street  remained  unchanged.  (  See 
also  Appendix  1 1 11.) 

This  change  was  made  on  account  of  the  new  vessel  yard,  to  give  an 
outlet  from  St.  Louis  avenue  to  the  north,  which  has  been  made 
necessary  by  the  closing  up  of  this  avenue  where  it  crosse^s  the  Govern- 
ment slip.  The  city  of  Duluth  vacated  a  portion  of  the  avenue  to 
allow  the  Ooveniment's  improvements  to  be  carried  out. 

Aerial  Ferry. — The  city  of  Duluth  has  erected  a  suspended  car 
transfer,  or  aerial  ferry,  across  the  Duluth  Ship  Canal,  in  accordance 
with  a  revocable  license  granted  by  the  Secretary  of  War,  dated  Sep- 
tember 6,  1901,  and  an  act  of  Congress  approved  February  7,  1902. 
The  foundations  were  built  in  1901-2,  but  nothing  further  was  done 
at  that  time  on  account  of  failing  contractors.  Another  contract  was 
entered  into  bv  the  city  of  Duluth  and  the  Modern  Steel  Structural 
Company,  of  Waukesha,  Wis.,  under  which  the  superstructure  was 
erected  lietween  tlie  dates  of  July,  1904,  and  May  22, 1905. 

The  construction  has  been  under  the  supervision  of  this  office,  and 
the  requirements  of  the  Government  have  been  fully  carried  out. 

The  truss,  which  spans  the  channel,  has  a  clear  height  of  138  feet 
above  low-water  datum,  187  feet  above  ordinary  high  water,  and 
about  135  feet  above  the  highest  recorded  stage  of  water  in  the  harbor. 

It  is  believed  that  any  vessel  on  the  Great  Lakes  can  freely  pass 
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under  the  bridge.  The  clear  height  is  about  the  same  as  that  of  the 
New  York-Brooklyn  bridges. 

The  car,  which  is  suspended  from  a  truck  running  on  an  overhead 
track,  reaches  down  to  13  feet  above  low  water,  and  3  feet  above  the 
concrete  parapet  of  the  Government  piers. 

The  aerial  ferry  is  operated  by  the  city  of  Duhith  under  regulations 
drawn  up  by  the  engineer  officer  in  charge  of  this  district  and  ap- 
proved by  tKe  Chief  of  Engineers,  United  States  Army.  These  are  as 
follows : 

REGULATIONS  FOB  THE  OPEB^\TION  OF  THE  AEBIAL  FERBY  AT  THE  DULUTH  SHIP  CANAL. 

1.  Lights, — ^The  car  shall  can*y  at  night  2  red  lights,  in  a  vertical  line  one  over 
the  other,  not  less  than  6  feet  apart,  and  located  over  the  center  of  the  car  at  a 
height  such  that  the  lower  light  will  !>e  2(\  feet  alwve  the  water,  and  of  such  char- 
acter as  to  be  visible  all  around  the  horizon  at  a  distance  of  at  least  1  mile. 

2.  Cfong  or  bell. — There  shall  l>e  maintained  on  the  car  a  loud  sounding  gong  or 
bell,  under  control  of  the  operator,  such  as  can  be  heard  distinctly  at  a  distance 
of  half  a  mile.  A  strolve  on  the  gong  shall  be  given  one-half  minute  l)efore 
starting  from  either  side  of  the  canal,  and  two  strolies  just  before  starting. 

When  the  car  is  in  motion  during  thiclc  weather  three  strokes  will  be  given  as 
frequently  as  every  fifteen  seconds. 

If  at  any  thne  the  car  should  come  to  a  stop  over  the  channel  from  failure  of 
the  motor  or  other  cause,  the  gong  shall  be  sounded  continuously  until  the  car 
shall  be  clear  of  the  watenvay. 

In  case  the  signal  ligiits  should  for  any  reason  be  extinguished,  the  operator 
will  use  the  gong  signals  prescribed  for  thick  weather,  until  they  are  again 
relighted. 

3.  Right  of  way. — The  car  shall  be  run  so  as  to  give  a  clear  channel  to  vessels, 
and  shall  always  keep  out  of  their  way.  No  special  signals  will  be  required  of 
vessels  on  account  of  this  aerial  ferr>',  but  It  is  advised  that  when  approaching 
the  ferry  in  thick  weather  the  whistle  be  sounded  more  frequently  than  one 
minute  apart  as  prescribed  by  existing  rules  of  navigation,  so  that  the  car 
oi)erator  can  more  correctly  locate  the  vessel.  Vessels  are  not  expected  to  turn 
out  for  the  car,  except  in  case  the  car  should  be  detained  over  the  channel  by 
accident. 

The  car  shall  not  start  on  a  trip  across  the  channel  when  an  approaching 
vessel  which  is  moving  at  a  moderate  speed  is  within  500  feet  of  the  car's 
course.  In  case  the  vessel  is  believed  by  the  operator  to  have  a  si)eed  of  8  miles 
an  hour  or  greater,  this  distance  should  be  increased  to  000  feet  or  more,  so 
as  to  make  ample  allowance  for  safety.  On  the  other  hand,  in  case  of  a  tug 
towing  a  raft  at  the  usual  very  low  speed,  the  interval  may  be  less  than  500  feet. 

The  car  shall  in  no  case  attempt  to  pass  between  two  vessels  of  a  tow. 

4.  Revision  of  rules. — These  regulations  are  subject  to  revision  as  may  be 
found  necessar>%  due  notice  of  which  will  be  given  previous  to  their  taking  effect. 

5.  Motive  power  described. — ^The  car  is  propelled  by  an  electric  motor,  which 
is  placed  under  the  floor  of  the  car  and  turns  a  drum  from  which  cables  lead 
up  to  the  overhead  truck  and  then  along  the  bridge  to  either  tower.  The  motor 
is  in  duplicate,  and  two  Independent  sources  of  electric  current  are  available, 
either  of  which  can  be  turned  on  quickly  in  case  the  other  fails.  There  is  a 
controller  at  each  end  of  the  car,  and  the  operator  is  stationed  at  the  forward 
end  of  the  car.  The  time  reciuired  for  crossing  the  channel  Is  exi>ected  to  be 
al)out  one  and  one-half  minutes,  but  it  may  be  run  across  In  one  minute,  or  less, 
judging  from  preliminary  tests. 

There  is  an  additional  and  Independent  hand  gear  for  propelling  the  car  in 
case  of  failure  of  the  electric  motor.  This  moves  the  car  much  more  slowly, 
and  will  be  used  only  for  the  purpose  of  getting  the  car  away  from  the  channel 
in  case  of  a  breakdown. 

Chas.  L.  Potteb, 
Major,  Corps  of  Engineers, 
In  Charge  of  River  and  Harbor  Imprm^ementH  in  Dttluth,  Afiftw.,  District. 


Approved : 


Wab  Depabtment, 

Washington,  March  22, 1905. 


A.  Mackenzie, 
Brig,  den.,  Chief  of  Engineers. 
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A  ten-minute  service  was  put  iiito  effect  Ma^'  30,  1905.  the  car 
leaving  each  side  every  ten  minutes  between  G  a.  m.  and  9  p.  ui., 
making  an  interval  of  live  minutes  between  single  trips.  From  9  p.  m, 
until  midnight  there  is  a  twenty-minute  service,  and  from  midnight 
until  0  a.  ni.,  a  thirty-minute  service. 

The  time  i-equired  for  a  single  trip  is  about  one  and  one-fourth 
minutes,  but  it  is  stated  that  the  car  has  crossed  in  forty-five  second^. 
The  operation  of  this  ferry  has  proven  very  satisfactory-.  The  car  is 
under  good  control,  and  there  is  apparently  no  difficulty  in  keeping 
out  of  the  way  of  vessels. 

This  is  the  first  aerial  ferry  to  be  built  on  the  Western  Continent, 
and  is  believed  to  be  the  only  one  in  the  world  having  a  simple  truss 
for  its  span  and  a  trussed  car  suspender. 

Cost  of  foundation,  $8,000;  superstructure  and  car,  $100,000,  and 
approaches  $8,000,  making  the  total  cost  $116,000. 

0?mamental  pier  lights. — ^The  city  of  Duluth  continues  the 
lighting  of  the  Government  piers  at  the  canal,  as  described  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2747,  using 
the  posts  and  lamps  furnished  by  the  Government.  The  mainte- 
nance of  these  posts  and  lamps  is  proving  somewhat  expensive  to  the 
Government  on  account  of  breakage  by  vessels  and  storms,  the 
annual  cost  amounting  to  some  $400  or  $500,  and  there  is  some 
question  as  to  the  advisability  of  continuing  them  in  the  future. 

Life-preserrers. — The  Duluth  Canal  piei>j  have  been  provided  with 
six  ring-preservers  and  lines,  placed  in  suitable  eases  secured  to  the 
piers  at  convenient  points;  also  two  light  portable  life  ladders  for 
rescuing  pei^sons  who  may  fall  into  the  water. 

Superior  Entry, — ^The  construction  of  the  new  concrete  piers  wa< 
actively  continued  after  the  close  of  the  last  fiscal  year  until  Sep- 
tember 21,  1004,  when  the  entire  amount  of  pier  work  laid  out  for 
that  season  was  completed,  comprising  1,584  feet  in  length  of  new 
pier,  or  a  little  more  than  half  of  the  entire  length  of  the  south  pier. 

These  concrete  piers,  which  form  the  most  important  piece  of 
work  in  this  district  at  the  present  time,  w^ere  described  as  to  their 
general  features  in  my  report  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  Appendix  I  I,  pa^s  2748  to  2750.  A 
detailed  description  of  the  method  of  construction  was  given  in  the 
report  of  Mr.  Clarence  Coleman,  assistant  engineer  in  charge  of  the 
Superior  Entry  work,  printed  in  Api>endix  A  A  A  of  the  Annual 
Report  for  1004,  and  illustrated  with  plans  and  views. 

An  account  of  the  operations  for  the  last  fiscal  year  are  given  in  a 
report  by  Mr.  Coleman  accompanying  herewith. 

There  was  placed,  during  the  season  of  1904,  18,604  cubic  yards 
of  concrete,  which  is  very  nearly  one-fifth  of  the  total  amount 
(94,000  yards)  estimated  for  the  entire  work,  but  as  the  inshore 
portion  w^hich  was  included  in  last  season's  work  is  of  smaller  cross 
section  than  the  outer  portions  the  amount  of  pier  built  in  linear  feet 
is  more  than  one-half  of  the  length  of  the  south  pier  and  is  nearly 
one- fourth  of  the  total  length  of  both  of  the  proposed  piers. 

About  88.G  per  cent  of  the  concrete  placed  was  Ijelow  water,  reach- 
ing to  a  depth  of  21  feet  below  low  w^ater  and  about  22  feet  below  the 
prevailing  stage  during  the  work. 
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The  quality  of  the  subaqueous  concrete  is  very  good  as  to  hardness 
and  surface  finish,  as  shown  by  Mr.  Coleman's  examinations  and 
t«sts. 

No  concrete  has  been  placed  this  season  as  yet.  The  operations 
suffered  a  serious  interruption  by  the  destruction  during  a  severe 
storm  in  Mav,  1905,  of  the  outer  portion  of  the  pile  protection  dike, 
as  narrated  m  Mr.  Coleman's  report  herewith.  This  dike  was  built 
in  the  lake  during  the  spring  to  inclose  the  portion  of  work  laid  out 
for  construction  during  the  present  season,  and  is  shown  on  Sheets 
I  and  XVIII  of  the  plans  which  accompanied  Mr.  Coleman's  report 
of  1904,  above  cited. 

As  will  be  seen  by  the  details  shown  on  Sheet  XVIII,  the  dike  con- 
sisted of  a  row  of  close-driven  piles,  flattened  on  two  sides  for  better 
contact,  and  secured  by  wale  tmibers  and  machine  bolts.  It  started 
in  shallow  water  near  shore  and  was  built  parallel  to  the  proposed 
pier  out  into  about  16  feet  depth  of  water  (at  low  water),  thence 
northerly  and  westerly  across  the  line  of  the  new  pier,  in  form  of  a 
letter  A  with  its  vertex  toward  the  lake,  and  termmated  in  about  20 
feet  of  water.  It  reached  to  a  height  of  6  feet  above  low  water.  The 
A  portion  was  reenforced  with  9  clusters  of  piles  (although  the  plans 
show  only  3  clusters),  each  cluster  consisting  of  7  piles  firmly  liound 
together  with  wire  rope,  except  that  the  last  cluster,  in  the  deepest 
water,  consisted  of  12  piles  instead  of  7. 

The  portion  of  dike  destroyed  was  that  which  stood  in  10  feet  or 
more  of  water.  Tlie  dike  here  presented  a  wall  10  to  26  feet  high 
to  the  attack  of  the  waves,  and  railed  by  the  piles  breaking  off  near 
the  bottom  of  the  lake.  The  structure  was  simply  too  weak  to 
resist  such  a  storm  as  occurred  on  May  3. 

The  pile  dike  is  now  being  replaced  by  a  timber  crib  breakwater 
of  ample  strength,  described  in  Mr.  Coleman's  report,  and  will  be 
placed  farther  out  in  the  lake  so  as  to  protect  the  entire  south  pier 
during  construction.  After  the  completion  of  the  south  pier  it  is 
proposed  to  raise  the  cribs,  if  possible,  and  place  them  in  position  to 
afford  similar  protection  to  the  north  pier  during  its  construction. 

iVernadji  Rirer  Bridge, — The  reconstruction  of  the  Northern  Pacific 
Railroad  bridge  across  the  Nemadji  River  in  the  city  of  Superior, 
Wis.,  was  completed  during  or  about  the  month  of  September,  1904. 
The  new  structure  is  a  steel  draw  span  with  two  clear  openings  of  65 
feet  each,  and  takes  the  place  of  a  combination  draw  span  with  two 
channel  openings  of  about  97  feet  each. 

Plans  for  the  new  bridge  were  approved  by  the  Secretary  of  War 
under  date  of  July  16,  1903,  and  the  work  w^as  done  under  the  super- 
vision of  this  oiBce. 

Ore  dock  exteiimon, — The  Duluth,  Missabe  and  Northern  ore  dock 
No.  3,  in  St.  Louis  Bay,  has  been  extended  1,152  feet,  and  is  now  of 
the  same  length  as  No.  1  and  No.  2,  and  reaches  to  the  harbor  line. 
It  was  completed  June  1, 1905.  This  adds  192  ore  pockets  to  the  dock, 
and  materially  increases  the  facilities  for  the  shipment  of  iron  ore 
at  this  harbor. 

Water  and  gan  main^, — Under  a  license  by  the  Secretary  of  War 
dated  March  14,  1905,  the  lK)ard  of  water  and  light  commissioners  of 
the  city  of  Duluth  began  in  June,  1905,  to  lay  a  12-inch  water  pipe 
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and  an  8-inch  gas  pipe  across  the  canal  and  Government  lands  adjoin- 
ing to  supply  Minnesota  Point.  The  pipes  have  already  been  laid 
across  the  parks,  and  the  placing  of  tnem  under  the  north  pier  is 
about  to  be  undertaken.  The  mains  will  not  be  laid  across  the  bed 
of  the  channel  until  next  winter,  to  avoid  interference  with  navigation. 

The  work  is  under  the  supervision  of  this  oflSce. 

The  Superior  Water,  Light  and  Power  Company  laid  a  6-inch  gas 
main  in  October,  1904,  across  the  channel  of  the  St.  Louis  River  at 
the  site  of  the  Northern  Pacific  Railroad  bridge  at  Grassy  Point, 
West  Duluth,  under  a  license  from  the  Secretary  of  War  dated 
October  1,  1903.  This  is  for  the  purpose  of  supplying  the  city  of 
Superior  with  gas  produced  at  the  Zenith  Furnace  Company's  coke 
ovens,  at  West  Duluth,  as  a  by-product.  The  work  was  under  the 
supervision  of  this  office. 

LAKE   COMMERCE. 

The  system  of  vessel  reports  which  was  inaugurated  in  1895  has 
been  kept  up,  and  the  commercial  statistics  accompany  this  report. 
These  are  as  accurate  as  is  practically  possible  to  make  them,  being 
compiled  from  the  individual  reports  of  each  trip  of  every  v^sel,  in 
or  out,  made  directly  to  this  office. 

These  data  are  considered  of  much  value  by  the  public,  as  evidenced 
by  the  great  demand  upon  this  office  for  copies  from  railroad  corjx)- 
rations,  vessel  agencies,  commercial  organizations,  publishers  of  trade 
and  technical  journals,  and  others,  a  demand  which  is  increasing 
3'early.  The  reports  are  mimeographed  in  this  office  for  gratuitous 
distribution. 

Fifty-three  per  cent  of  the  freight  passing  the  Sault  locks  in  1904: 
was  for  Dulutn-Superior  Harbor. 

XEED  OF  A    HARBOH  PATROL. 

This  harbor  is  now  so  large,  with  its  49  miles  of  established  harbor 
frontage  and  17  miles  of  improved  20-foot  channels,  and  its  commer- 
eial  business  so  great,  moving  17,000,000  tons  of  freight  in  the  last 
season,  that  it  is  found  impossible  to  prevent  obstructions  and  enforce 
regiilations  without  special  supervision. 

For  example,  the  rules  prescribed  by  the  Secretary  of  War  limit 
the  size  of  rafts  brought  through  the  entrances  and  channels,  but 
there  is  sometimes  a  disposition  on  the  part  of  those  in  charge  of  the 
rafts  to  disregard  these  rules,  and  it  is  hard  to  enforce  their  observ- 
ance with  the  means  now  at  hand  without  resort  to  prosecutions,  which 
is  unsatisfactory,  and  generally  fails  to  accomplish  the  purpose  for 
which  intended. 

There  is  a  United  States  watchman  at  the  Duluth  Canal  who  reports 
such  violations,  and  he  can  do  no  more.  He  can  not  tell  with  cer- 
tainty whether  an  approaching  raft  is  too  large  until  it  enters  between 
the  liiers,  and  then  it  is  too  late  to  stop  it.  What  is  needed  in  such  a 
case  is  a  tug,  with  a  United  States  official  and  assistants  aboard,  to  nm 
out  into  the  lake  and  meet  the  raft,  measure  its  size,  and,  if  found  too 
large,  require  the  towing  crew  to  either  reduce  the  size  of  the  raft  or 
bring  it  in  through  the  other  entrance. 
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The  passage  of  rafts  through  the  harbor  also  requires  watching  to 
see  that  the  channels  are  not  blocked  and  vessels  delayed.  There  has 
been  an  average  of  103,000,000  feet  of  logs  brought  into  this  harbor 
annually,  in  rafts,  during  recent  years. 

There  is  more  or  less  private  dredging  in  progress  each  season  in 
this  harbor,  and  some  of  the  dredge  men  are  apt  to  dump  improperly, 
if  not  watched,  in  or  near  channels,  to  save  the  time  and  cost  of  towing 
to  the  regular  dumping  grounds. 

Eefuse  is  liable  to  be  deposited  in  channels,  and  ashes  thrown  out 
or  pumped  out  of  vessels  into  channels. 

Encroachments  on  public  channels  by  private  persons,  or  corpora- 
tions, building  wharves  beyond  the  established  harbor  lines  require 
attention  and  checking. 

Channels  need  to  be  examii:  d  from  time  to  time,  particularly  after 
floods,  to  discover  shoals  and  bars  which  would  obstruct  navigation. 

Ve&sels  sometimes  anchor  in  basins  or  channels  in  such  a  way  as  to 
obstruct  the  passage  of  other  vessels,  or  take  up  too  much  anchorage 
space. 

It  is  evident  that  the  prevention  of  obstructions  and  violations  of 
rules  can  best  be  effected  by  the  employment  of  special  inspectors, 
empowered  to  arrest  offenders,  and  provided  with  a  steam  tug  and 
crew  of  men. 

The  necessity  of  a  certain  amount  of  dredging  annually  in  order  to 
maintain  the  channels  of  this  harbor,  which  have  been  completed 
according  to  the  approved  project,  has  been  stated  in  the  Report  of 
the  Chief  of  Engineers,  United  States  Army,  1901,  Appendix  K  K, 
page  2829. 

It  is  believed  that  it  would  be  wise  to  provide  for  the  current  needs 
of  this  harbor — that  is,  for  maintenance  of  Government  improve- 
ments, prevention  of  willful  obstructions  and  violations  of  rules,  and 
for  the  collection  of  statistics  of  the  lake  commerce  of  this  port — by  a 
Congressional  enactment  authorizing  allotments  for  this  purpose  to 
be  paid  from  some  permanent  fund  upon  annual  estimates  made  by 
the  engineer  officer  in  charge  of  the  district,  or  by  an  item  in  an  annual 
appropriation  bill,  as  the  needs  for  the  maintenance  of  the  harbor  are 
too  great  to  depend  upon  the  uncertainty  of  river  and  harbor  bills. 

An  approximate  estimate  of  cost  would  be  as  follows: 

Tug  hire Jpe.OOO 

1  insi)ector,  2  deputy  insi)ectors,  2  watehiiien  (at  eiitraneeH)  ;  6  laborers 

(for  sounding  through  ice) ^ 0,000 

Dredging  to  remove  shoals»  from  $10,000  to  $30,0(K),  depending  on  the 
occurrence  of  fioodH,  say 20,000 

2  vessel  recorders  (at  entrances)  ;  1  vessel  recorder  (In  office)  ;  printing 
blanks,  etc 3,000 

Office  expenses 5,000 

Miscellaneous  expenses,  labor,  material,  etc 5,000 

Total  45,  000 

After  completion  of  work  at  iSuperior  Entry  a  Government  tug  will 
be  available  for  this  work. 
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Money  statement, 

July  1,  HK)4.  balance  unexpeDde<l $240,874.7;{ 

Amount  appropriated  by  river  and  liarlK>r  act  approved  March  3. 1905.  270, 000.  (M> 


June  30.  1005,  amount  expended  during  fiscal  year : 

For  works  of  improvement $167,985.37 

For  maintenance  of  improvement 25,000.00 


510, 874.  7?. 


192, 985.  37 


July  1.  1905,  balance  unexpended 317,88S>.  3« 

July  1,  1905.  outstanding  liabilities 25,000.00 


July  1.  1905.  balance  availal)le 292,889.31$ 


July  1.  1905.  amount  covered  by  uncompleted  contracts 75,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 300,000.00 


Amount  that  can  be  profltal)ly  ex|)ended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  iKilani'e  unexi)endeil  July  1.  1SX)5: 

For  works  of  Impi-ovement $150,000.00 

For  maintenance  of  Improvement 50,  (KM).  00 


Submitted  in  compllan(»e  with  requirements  of  sundry  civil  act  of 
June  4,  1897.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


200,000.00 


ABSTRACT    OF    APPROPRIATIONS     FOR    IMPROVING     HARBOR    AT    DULUTH,    MINN.,     AND 

SUPERIOR,    WIS. 


June  3,  189(5 $50,000.00 

June    4,    1897     (sundry 

civil   act) 437.500.00 

July     1,     1898     (sundry 

civil   act) 770,i:«.00 

March   3,    1899    (sundry 

civil   act) 300.000.00 

June    0,     1900     (sundry 

civil   act) 793,187.50 


March   3.    1901    (sundry 

civil   act) $320,000.01) 

June    28,    1902    (sundry 

civil    act) 459,  727.5<» 

June  13,  1902 200,000.00 

March  3,  1905 270.000.00 

Miscellaneous  receipts  __  6(>7.  50 

Total 3, 001,  220.  50 


The  following  statement  shows  the  manner  In  which  the  appropriations  have 
been  expended  since  June  'M\  189<».  The  amount  exi>ended  under  the  different 
classes  of  work  Includes  the  cost  of  soundings,  superintendence,  buoying,  and 
contingencies : 

Dredging    $2, 133. 833.  71 

Duluth  canal  piers a">0,00O.<N» 

Wisconsin  Entry  piers 374.680.24 

Purchase  of  land 107,061.  19 

Vessel  yard  construction 17,750.00 

Total  3,283,331. 14 


ABSTRACT   OF   APPROPRIATIONS   FOR   IMPRO\lNG    HARBOR    AT    DULITTH.    MINN. 


March  3,  1871 $60,000.00 

.Tune  10,   1872 50,000.00 

March  3.  1873  (allotted)..  36.049.20 

.Tune  23.  1874 10.000.00 

March  3,   1875 .^5, 000.  00 

August  14.   1876 15,000.00 

Jime  18.  1878 ,30,000.00 

March  :{,   1S79 25,000.00 

.Tune  14,   18S0 25.000.00 

March  3,  1881 40, 000.  00 


August  2,  1882 $45,000.0(1 

July  5,  1884 45,000.00 

August  5,  1886 56,250.00 

August  11.  1888 80.000.00 

September  19,  1890 100.  (KHl.  i«) 

July  13,  1892 125.  000.  (W 

August   18.   1894 75.000.00 

Total 852,299.20 
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1979 


The  following  statement  shows  the  manner  in  which  the  appropriations  have 
Lieen  expended.  The  amount  expended  under  the  different  classes  of  work 
includes  the  cost  of  soundings,  superintendence,  buoying,  and  contingencies. 

Total  amount  exi)ended  to  June  80,  1897 : 

Breakwater ?110,000.00 

Dredging   644, 638.  55 

Canal  piers,  etc 97,660.65 

Total 852, 299. 20 

Expended  prior  to  present  project : 

Breakwater 110,000.00 

Canal  piers,  etc 45,698.33 

Dredging    122,354.05 

Total -278, 052.  38 

Expended  under  the  project  adopted  in  1881 : 

Canal  piers,  etc 51,962.32 

Dredging   522,284.50 

Total 574,246.82 

ABSTRACT    OF    APPROPRIATIONS    FOR    IMPROVING    HARBOR    AT    SUPERIOR    BAY    AND    ST. 

IX)UIS  BAY.    WISCONSIN. 


March  3,  1867 

April  10,  1869 

.Tuly  7,  1870 

March  3,  1871 

June  10,  1872 

March  3,  1873  (allotted) 
Allotted  from  appropria- 
tions for  "  Repairs  of 
llarl>ors    on    Northern 

Lakes"   

August  14,  1876 

June  18,  1878 

March  3,  1879 


$63,  000.  00 
45.  000. 00 
40,000.00 
(50,  000. 00 
50,000.00 
63,  950.  80 


5,  433.  00 
3,  000.  00 
3,  000.  00 
5,  000.  00 


June  14,  1880 

March  3,  1881 

August  2,    1882 

July  5,  1884 

August  5.  188(J 

August  11,  1888 

September  19,  1800_ 

.July  1.%  1892 

August  18,  1894 


Total- 


$5,000.00 
10, 000. 00 
40,000.00 
45,  000.  00 
22,500.00 
50,  000.  00 
65,  000.  00 
70, 000.  00 
50,000.00 

695,  883.  80 


Aggregate 5, 149, 403. 50 


EXPENDITURES. 

Amount  expended  under  original  project,  adopted  in  1867 $258, 000. 00 

Amount  exi)ended  under  project  recommended  by  Board  of  Engi- 
neers in  1873 77,  513.  26 

Amount  expended  under  present  project  to  June  30,  1897 360, 370. 54 


Total 695, 883.  80 

The  following  statement  shows  the  manner  in  which  the  appropriations  have 
been  expended.  The  amount  expended  under  the  different  classes  of  work 
includes  the  cost  of  examination,  soundings,  superintendence,  buoying,  and 
contingencies. 

Repairs  and  beach  protection $13,233.00 

Construction  and  repair  to  piers 334,278.64 

Dredging    348,372. 16 


Total 695, 883.  80 


UST  OF  EXISTING   CONTRACTS. 

Contract  was  entered  into  with  the  Illinois  Steel  Company,  of  Chicago,  111., 
dated  January  30,  1903,  approveil  by  Cblef  of  Engineer  February  121,  lfX)3,  for 
furnishing  65,000  barrels  of  Portland  cement  for  Superior  Entry  piers,  south  side, 
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at  $2.17  p^r  barrel,  delivored  In  Backs  (four  sacks  to  the  barrel),  less  10  cente 
each  for  sacks  returned.  Delivery  to  commence  May  1,  1903,  and  be  completed 
by  September  15,  1904.  Time  of  completion  waived  for  a  reasonable  period  by 
Indorsement  of  the  ('hief  of  Engineers,  dated  October  4,  1904. 

Contract  was  entered  Into  with  George  A.  Wieland,  of  Duluth,  Minn.,  dated 
June  15,  1903,  approved  by  Chief  of  Engineers  July  9,  1903,  for  furnishing  and 
delivering  in  stock  pile  at  Suj^erlor  Entry,  Wisconsin,  43,000  cubic  yards  of 
pebbles  or  gravel  at  $1.08^  per  cubic  yard.  Delivery  to  commence  July  1,  1903 ; 
to  continue  at  rate  of  5,200  cubic  yards  per  month  during  season  of  narisatlon, 
making  a  total  of  20.800  cubic  yards  to  be  delivered  during  season  of  1903. 
During  season  of  1904  delivery  to  be  at  rate  of  5,550  cubic  yards  per  month 
until  22,200  cubic  yards  have  been  delivered.  Time  of  completion  waived  for  a 
reasonable  period  by  authority  of  Chief  of  Engineers,  dated  September  26.  1004 
(E.  D.  46811/19). 

Contract  was  entered  into  with  the  Lake  Superior  Contracting  and  Dredging 
Company,  of  Duluth,  Minn.,  April  17,  1905,  approved  by  Chief  of  Engineers 
April  28,  1905,  for  dredging  about  48,000  cubic  yards  of  sand  and  1,000  cubic 
yards  of  rock  from  pier  trench  at  Superior  Entry,  Wisconsin,  at  rate  of  25  cents 
lier  cubic  yard  for  the  sand  and  $1  yter  cubic  yard  for  the  rock  and  $25  per  hour 
for  the  use  of  plant ;  work  to  commence  within  ten  days  after  notice  of  approTal 
of  contract  by  Chief  of  Engineers,  and  be  completed  within  thirty  working  days 
thereafter.  Time  of  completion  waived  for  a  reasonable  period  by  indorsement 
of  the  Chief  of  Engineers  dated  May  29,  1905. 


COMMERCIAL  STATISTICS,  DULUTH,  MINN. 

Comparative  statement  of  arrii^als  and  clearances  for  calendar  years  190S  and 


Year. 


ArrivalB. 


1908 1       4,308 

1904 ■       8,618 

Increase  or  decrease —686 


dear- 
anoea. 

4,848 
8,674 


Total.    I    Tonnage. 


a8,«46 

o7,att 


18,678,086 
11,491,866 


1.864      -8,186,671 


Average 
tonnage. 


«»1,774 


+16 


•  Steam,  7,439  ;  tow,  1,207.         »  Exclusive  of  tugs.         <"  Steam,  6,201 ;  tow,  1,091. 

Principal  domestic  commodities  received  and  shipped  by  lake,  1904- 

[Tons  of  2,000  pounds.] 

Receipts :  Tons. 

Coal 1, 350. 544 

Cement  and  limestone 79,  G50 

Building  atone,  sand,  etc 15.852 

Salt,  oil,  etc 34,500 

Manufactured  iron  and  machinery 26,798 

General  merchandise  and  fish 96,954 

Lumber 4.168 

^Poles,  ties,  etc 9,109 

Total 1, 617, 581 

Shipments  : 

Wheat 250,836 

Other  grains 30a019 

Flour 113,392 

Iron  ore 5,147,028 

Copi)er 748 

Wool 2,307 

Lumber,  shingles,  and  laths 551,853 

General  merchandise 29,248 

Miscellaneous 3, 307 

Total 6. 406, 738 
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APPENDIX  I  I — ^REPOBT   OF   MAJOB  POTTER.  1981 

RBCAPITtJI>ATION. 


Total  receipts 

Total  shipmentB . 


BecelptB  and  shipmentB . 


•Tons.« 


1,617,681 
6,406,788 


8,004,819 


Vali]ation.(> 


$24,206,864 
60,418,806 


74,710,150 


*  Tbese  figures  do  not  Include  some  38.620,000  feet  of  logs  In  rafts. 

*  Valuations  are  based  on  average  wholesale  prices  on  board  vessels  for  exports  and 
landed  on  wharves  for  Imports. 

Passengers  arriving 32,862 

Passengers   departing 34, 304 


Total 67,166 

Receipts  of  coal  and  shipments  of  flour,  1904. 

Tons. 

CJoal — 1. 350. 544 

Flour 113,392 

The  storage  capacity  of  Duluth-Superior  elevator  system  is  34,375,000  bushels, 
and  that  of  Dulutb  elevators  proper  16,500,000. 

The  shipments  of  wheat  from  Duluth-Superior  Harbor  for  the  year  1904  were 
602,021  tons. 

There  was  less  Canadian  grain  shipped  via  Duluth-Superior  in  1904  than  in 
previous  year. 

Average  net  registered  tonnage,  1904,  Duluth  and  Superior,  exclusive  of  tugs, 
1,914. 

Arrivals  and  clearances  of  vessels  at  Duluth,  1904. 

Arrived 3,618 

Cleared 3,674 


Total 7,292 

Imports  and  exports,  1904. 

Imports |;i44,  721.  00 

Duties 17,  567. 23 

Value  of  domestic  exports C74.912. 00 

Value  of  foreign  exports 2,707.00 

All  cargo  tons  are  of  2.000  pounds. 

Number  of  vessels  of  all  kinds  enrolled  at  Duluth  custom-house  up  to  June  30, 
1905,  359 ;  total  gross  registered  tonnage,  577,535.  Decrease  of  3  vessels  under 
1904. 

Detailed  statement  of  arrivaU,  clear aneen.' and  registered  tonnage  of  vessels  at 
Duluth  for  the  calendar  year  1904. 


Month. 


January 

May 

June 

July 

August 

September . 

October 

November  . 
December.. 

Total. 


! 
Arrived.  Cleared. 


8 
144 
417 
668 
610 
607 
678 
648 
168 


8,618 


8 
186 
460 
688 
616 

6se 

669 
667 

142 


8,674 


Netreg- 

Total.  '    istered 

I  tonnage. 


870 

867 
1,846  j 

1,086  I 

1,182  , 

1,100 

800 


894 
127,886 
1,100,681 
2,166,7\» 
1,076,819 
1,816,961 
2,064,648 
1,794,728 
400,642 


7,292   11,491,366 


Total  tons  cargo  received  through  Duluth  Canal 4,037,608 

Total  tons  cargo  departing  through  Duluth  Canal 7, 113, 297 


Total 11, 150. 9a5 

Many  tugs  passed  in  and  out  of  Duluth  Canal  with  dump  scows,  light,  or  with 
vessels  in  tow,  which  are  not  included  in  the  above  table. 
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1982   REPORT  OF  THK  CHTKF  OF  ENGINEERS,  U.  S  ARMT. 

Receipts  an^  shipments,  icith  valuations,  for  the  calendar  year  190.^ — Duluth  w4 

Superior  combined. 


Deacriptioii  of  cargo. 


,  Qtiantity. 


Unit 
price. 


Yalmtioa 


Barley,  oatB,  rye,  com bushels..  13.502,256 

Cement » barrels..;  164,761  ' 

Coal:                                                                                                      1  ' 

Hard tons...  887,878  ; 

Soft do....  8,064,978  ! 

Copper do....  a,417  ; 

Pish do....  1,487  ' 

Flaxseed bushels..  13,801,146 

Flour barrels..  8,004,867 

General  merchandise tons..  188,140, 

Gravel cubic  yards..  40,880  ' 

Iron,  manufactured tons..  60,688  ' 

Iron  ore do....  9,860,547  ■ 

Laths M..  81,3(» 

Limestone tons..  74,900 

Logs,  pine Mfeet..  39,080 

Lumber: 

Hemlock do «  1,674 

Pine do....  887,884  ' 

Machinery tons..  1,118 

Oil barrels-.  115,748 

Oilcake tons..  4,711 

Piles number..  6,818 

Poles do....  76,0B1 

Posts do....  58,284 

Salt barrels..  842,551 

Sand cubic  yards..  18,608 

Shingles M..  407,260 

Stone,  building tons..  15,081 

Ties,  railroad number..  157,878 

Wheat bushels..  20,067,886 

Wool tons..  7,478 

Miscellaneous  items  not  included  in  above ' 


Total  valuation. 


$0.50  I 
1.40  , 

6.25  I 

a65 

285.00  I 

75.00 

1.17 

5.50 

165.00 

l.OO 

65.00 

2.80 

2.50 

1.50 

12.00 

14.00 

15.25 

300.00  ] 

6.75 

27.00 

2.80 

1.40 

.ID  f 

.7« 

.50 

2-50 

5.00 

.40 

1.04  I 

i,ooaoi) 


t6,T51.1» 

29193 

5,174,2* 

ii.iKr.i*' 

5,67.V.li6 

111.55 

15,445.'^ 

i9,aas,T* 

30.063.ia> 

4»X3« 

3,294.:a 

21.688,^6 

112.3S" 

6,914-31^' 

127.19: 
15u« 

101  a 

239.  ?!« 
1,01^.13 

20.8Tai» 
7,4TH.lO' 


157.ffl3.a» 


Commerce  for  the  head  of  the  Lakes    (Duluth,  Minn,,  and   Superior, 
combined)  for  the  calendar  year  190\, 


TVi*.. 


[Tons  of  2,000  pounds.] 


Receipts :  Tons. 

Soft  coal 3,063,849 

Hard  coal 827.878 

Limestone 74,900 

Salt 48,  936 

Machinery 713 

Manufactured  Iron 50,435 

on 23. 147 

General  merchandise..  145,345 

Lumber 5,149 

Ties  and  posts 10,200 

Poles  and  piles 10,867 

Fish 1, 487 

Cement  and  lime 33,477 

Building  stone 15,411 

Sand  and  gravel 71,977 

Miscellaneous 40 


Total 4,383,811 


Shipments : 

Iron  ore 

Coi>per 

Flour 

Wheat 

Flax 

Other  grains 

Wool 

Lumber 

Shingles 

Lath 

General  merchandise.. 
Iron  and  machinery  ._ 
Miscellaneous 


Tons, 
9,  860.  Tv*: 
2l,4<rj 
3t»i.  4v^ 

7,47^^ 

58(1.  4s: 

40,  721- 

7.  S4N 

r»ri: 
7.  r»T." 


Total 12,233,2fr. 


Total  cargo  entered  and  departed tons.  _    « 16, 617, 01 7 

Valuation $157, 233,  205» 

Total  arrivals  and  departures 11.  761 

Net  registered  tonnage 19,879.783 


a  Does  not  include  39,020,000  feet  B.  M.  logs  in' rafts. 
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APPENDIX    I    I — REPORT   OF    MAJOR   POTTER.  1983 

Arrivals  and  clearances  of  vessels  at  Superior,  Wis,,  for  IdOJi. 

Steam  — _  4,012 

Tow    457 

Total 4,469 

Arrivals  and  clearanceB  (not  Including  dump  scows  which  passed  in 

and  out  of  Wisconsin  Entry) 2. 2,158 

Average  net  tonnage  of  vessels  ( exclusive  of  tugs ) 2, 146 

Net  tonnage,  Wisconsin  Entry 4,319,538 

Vessel  report  for  Superior  Harbor  for  calendar  year  1904- 

ENTERING. 


Boats. 


Ntunber  which  entered  Superior  Harbor  loaded  via  Dnlnth  Oanal. 
Namber  which  entered  Buperior  Harbor  light  via  Dulnth  Canal. 
Number  which  came  in  Winconsin  Entry  and  discharged  at  1 

8ui>erior ' 

Number  which  entered  Wisconsin  Entry  light  or  with  rafts  in 

tow :..." I 


877 
419 


846 
091 


Total ,b2,a 


Net  reg- 
istered 
tonnage. 


1,756,745 
713,041 

179,479 

1,497,068 


4,146,888 


Tons  of 
cargo. 


2,480,106 


a8aB,124 


2,766.280 


DEPARTING. 


Number  which  took  cargo  from  Superior  and  departed  through 
Duluth  Canal 

Number  which  left  Superior  light  and  departed  through  Duluth 
Canal 

Number  which  loaded  at  Superior  and  deiNirted  through  Wis- 
consin Entry  

Number  which  left  Superior  light  and  took  cargo  on  at  Duluth 
and  departed  via  Duluth  Canal 

Number  which  departed  through  Wisconsin  Entry  light  or  with 
booms  in  tow .'. 


Total. 


448 
326 
1,028 
246 
196 


ftg,! 


748,820  799,096 

816,581   

2,606,470     <-5,027,872 

680,664  I 

148,610  I 


4,242,005  I      5,826,468 


"These  figures  do  not  include  28,200,000  feet  of  logs  towed  in  through  the  entry  by 
tugs. 

^  These  figures  do  not  Include  tugs  which  passed  in  and  out  of  the  entry  with  dump 
scows  or  with  vessels  in  tow. 

"*  These  figures  do  not  Include  103,416  tons  loaded  at  Duluth. 

Receipts  and  shipments  hy  lake  of  leadiny  articles  duriny  the  calendar  year 

1004  at  Superior  Harbor. 

Receipts :  Tons. 

Coal 2,Jh41, 183 


Building  stone  and  rubble  . 

Salt 

Manufactured  iron  and  machinery. 

Oil  and  miscellaueous 

General  niercliandise 

Ties,  i)oles.  etc 

Cement,  limestone 

Sand,  gravel,  and  lumber 


11,511 
15, 570 
24,350 
22,097 
49,  828 
11,958 
28,727 
61,000 


Total a2,  766. 230 


a  Not  including  logs. 
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1984   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Shipments :  Tom. 

Iron  ore 4,713.519 

Copper   -, 20,65i 

Flour    247,  (»5 

Wheat    351. 185 

Other  grains 399,  KJ^ 

Wool 5, 171 

Luml)er 55,Uii:{ 

Shingles  and  lath 22,  liijl 

General  merchandise 7,547 

Miscellaneous 4.927 

Total 5,826,44$ 

RECAPITULATION. 


Total  receipts 

Total  Bhipments  . 


Total  receipts  and  shipments . 


Tods. 


6,8Sa,46S 


YalnaticnL 


S&,844.3tt 
601078.701 


S,«e,<»6  I        88,50,(60 


Passengers  departing 2,56S 

Passengers  arriving 2,844 

Total 5.4rJ 

Detailed  statement  of  arrivals  and  clearances  of  vessels,  Superior,  Wis,,  far  the 

calendar  year  1904. 


Month. 


Net  regis- 

Arrived. 

Cleared. 

Total. 

tered  ton- 
nage. 

<S 

74 

186 

121,23 

as 

'    807 

60O 

967,  »tf 

406 

8Be 

805 

i,tts,fle 

428 

418 

841 

l,468,aM 

810 

817 

627 

vsrr.ss 

»70 

864 

W4 

l,500.Ki6 

818 

821 

684 

l,9B7.t^]0 

51 

41 

« 

242,188 

2,288 

2,286 

4,468 

8,888,488 

May 

Jnne 

July 

Augnst  — 
September 
October  ... 
November 
December. 

Total 


Average  net  tonnage  per  vessel,  exclusive  of  tugs,  2,140. 

Of  the  number  reix)rted  for  1904,  the  steamers  were  divided  as  follows : 

All  freight 3. 153 

Passenger  and  freight 15^ 

Excursion   12s 

Tugs   573 

Total 4,012 

DULUTH-8UPEBI0R   HABBOB  FOB  THE  CALENDAB  YEAB  1904. 

Total  vessel  freight  received  and  shipped,  16,617,017  tons  of  2,000  pound^^ 
valued  at  $157,233,209. 

Increase  in  freight  tonnage  over  1890,  483  per  cent. 

Decrease  In  freight  tonnage  during  the  past  year,  8.1  per  cent 

It  is  Impossible  to  give  precise  figures  of  the  marine  commerce  of  the  princi- 
pal ports  of  the  United  States  for  comparison  with  Duluth-Superior  Harbor,  for 
the  reason  that  at  ocean  ports  of  the  United  States,  as  well  as  of  foreign 
countries,  no  record  of  domestic  tonnage  Is  kept  at  the  custom-houses,  whereas 
on  the  Great  Lakes  a  record  is  kept  of  the  total  marine  commerce,  both  forei^ra 
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APPENDIX  I  I — ^REPORT  OP  MAJOB  POTTEB.  1985 

and  domestic.  In  the  principal  ocean  ports  of  the  United  States  the  tonnage  of 
the  local  and  coastwise  (domestic)  marine  commerce  is  several  times  greater 
than  that  of  the  foreign. 

Any  comparison,  therefore,  of  the  relative  marine  commerce  of  lake  and  ocean 
ports  based  solely  upon  custom-house  records  is,  for  the  reason  Just  stated, 
Incorrect  and  misleading. 

The  navigation  season  for  Duluth-Superior  Harbor  averages  only  about  eight 
months  per  annum,  while  for  the  ocean  ports  navigation  is  carried  on  during 
twelve  months.  Considering  the  mean  monthly  freight  movement  during  the 
season  of  navigation,  Duluth-Superior  Harbor  practically  stands  next  to  New 
York. 

The  total  amount  of  freight  received  and  shipped  in  1903  was  17,966,718  tons ; 
that  for  1904  was  16,617,017  tons.  The  decrease  in  1904  is  due  to  two  causes, 
viz,  the  late  opening  of  navigation  and  the  strike  of  the  Vessel  Masters'  Associa- 
tion. By  an  inspection  of  the  accompanying  diagram  (showing  the  movement 
of  freight  by  months)  it  will  be  seen  that  during  April  and  May,  1904,  there 
was  practically  no  freight  moving  and  that  the  movement  of  freight  for  June 
was  not  up  to  the  normal.  The  strike  was  settled  in  June,  and  from  that  time 
until  the  close  of  the  season  a  greater  amount  of  freight  was  received  and 
shipped  each  month  than  during  the  corresponding  months  of  1903,  but  the 
increase  was  not  sufficient  to  make  up  the  shortage. 

BKMABKS  ON   THE  COMMERCE  OF  DULUTH-SUPERIOR   HARBOR  FOR   1904. 

Vessel  tonnage.—^et  registered  tonnage  is  used,  and  is  obtained  from  vessel 
reports  made  to  this  office  and  checked  by  official  marine  directories. 

Valuations. — Freight  valuations  were  obtained  from  the  various  trade  Jour- 
nals, connnercial  records,  and  the  principal  wholesale  dealers,  and  are  based  on 
average  wholesale  prices  on  board  vessels  for  exports  and  landed  on  wharves 
for  imports. 

Cargo  received, — 4,037,608  tons  of  cargo  were  received  through  the  Duluth 
Canal,  and  346,203  tons,  not  including  logs,  through  the  Wisconsin  Entry; 
28,200,000  feet  B.  M.  of  logs  came  through  the  Wisconsin  Entry,  of  which 
amount  27,800,000  feet  B.  M.  came  to  Duluth. 

Cargo  departing, — 7,113,297  tons  of  cargo  departed  through  the  Duluth  Canal 
and  5,119,909  tons  through  the  Wisconsin  Entry.  Of  the  latter  amount,  103,416 
tons  were  loaded  at  Duluth. 

Cargo  tons. — All  freight  tons  used  in  this  report  are  of  2,000  pounds. 

Hard  coal  shows  a  decrease  of  169,855  tons  under  1903.     • 

Soft  coal  shows  a  decrease  of  155,826  tons  under  1903. 

Wheat  and  other  grains  show  a  decrease  of  5,644,734  bushels,  with  a  valua- 
tion of  $450,839  more  than  in  1903. 

Iron  ore,  a  decrease  of  526,910  tons  under  1903. 

The  total  freight  traffic  of  16,617.017  tons  shows  a  decrease  of  1,349,701  tons 
under  1903,  with  a  valuation  of  |20,367,003  less  than  in  1903. 

Wisconsin  Entry. — ^There  was  an  increase  of  241,613  net  registered  tons  and 
402,763  freight  tons  over  1903. 

The  total  number  of  passengers  arriving  and  departing  was  72.578.  a  decrease 
of  16,503  under  1903  and  an  increase  of  36,776  over  1895. 

A  part  of  the  large  number  of  passengers  is  due  to  the  local  excursion  business. 

Average  net  registered  tonnage  recorded  at  Duluth,  exclusive  of  tugs,  1,774. 

Vessels  recorded  at  Duluth  Canal  were:  Entering,  3,426;  departing,  3,147; 
net  registered  tonnage  of  vessels  entering,  5,541,636 ;  net  registered  tonnage  of 
vessels  departing,  4,651,370;  total  number  of  vessels  entering  and  departing, 
6,573 ;  total  net  registered  tonnage  of  vessels  entering  and  departing,  10,193,006. 

Average  net  registered  tonnage  of  vessels  arriving  at  and  departing  from 
Superior,  exclusive  of  tugs,  was  2,146. 

Vessels  recorded  at  Wisconsin  Entry  were:  Entering,  940;  departing,  1,218; 
total,  2,158;  net  registered  tonnage  of  vessels  entering,  1,671,552;  departing, 
2,647,986;  total,  4,319,538. 

Average  number  of  tons  cargo  received  per  day  at  Duluth  and  Superior,  20,202. 

Average  number  of  tons  of  cargo  shipped  per  day  from  Duluth  and  Superior, 
56,098. 

The  navigation  season  covered  a  period  of  two  hundred  and  seventeen  days. 
This  is  reckoned  from  the  first  departure  or  arrival  to  the  last  departure  or 
arrival  bound  to  or  from  the  lower  lakes.    The  open  season  for  Duluth-Superior 
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1986      BEPOBT  OF  THB  CHIEF  OF  EKaiNEEBS,  U.  8.  ASKY. 

Harbor  to  and  from  Lake  Superior  ports  only  was  much  longer,  as  some  local 
boats  ran  all  but  three  months  of  the  year. 

Duluth  Canal. — First  boat  departed  for  lower  lakes  May  14.  First  boat 
entered  from  lower  lakes  May  12. 

Last  boat  departed  for  lower  lakes  December  10.  Last  boat  arrived  fnan 
lower  lakes  December  14. 

North-shore  boats  were  running  at  close  of  calendar  year. 

Wisconsin  Entry. — First  boat  arrived  from  lower  lakes  May  12.  First  boat 
departed  for  lower  lakes  May  16. 

Last  boat  arrived  from  lower  lakes  December  8.  Last  boat  departed  for  lower 
lakes  December  10. 

NEW  LINES  OF  TliANSPCMtTATION,  DULUTH-SUPERI(»,   1905. 

Boutell  Steel  Barge  Company,  Bay  City,  Mich.,  4  steamers,  8  barges.     (Part 
of  whaleback  fleet  of  Pittsburgh  Steamship  Company.) 
Mahoning  Steamship  Company,  Cleveland,  Ohio,  1  steamer. 
Ohio  Steamship  Company,  Cleveland,  Ohio,  1  steamer. 

Additions  to  existing,  lines. 

Acme  Steamship  Company,  1  new  steamer. 

Anchor  Line,  1  new  steamer. 

A.  Booth  &  Co.,  3  steamers  (White  Line  fleet). 

Kinsman  Transit  Company,  1  new  steamer. 

Lehigh  Valley  Transportation  (Company,  1  new  steamer. 

Mitchell  &  Ck).,  1  new  steamer. 

Pickands,  Mather  &  Co.,  1  new  steamer. 

Pittsburgh  Steamship  Company,  4  new  steamers.    Sold  16  small  boatsL 

Presque  Isle  Transportation  Company,  1  new  steamer. 

G.  A.  Tomlinson,  5  new  steamers. 

Bobbins  Transportation  Company,  1  new  steamer. 

Lyman  C.  Smith  Transportation  Ck)mpany,  1  new  steamer. 

Western  Transit  Ck)mpany,  1  new  steamer. 


.  bepobt  of  mb.  clabence  coleman,  assistant  enoineeb. 

United  States  Enoinebb  Ofuck, 

Duluth,  Minn,,  June  30,  1906. 

Majob  :  I  have  the  honor  to  submit  herewith  my  report  of  operations  under 
your  direction  and  my  charge  in  connection  with  the  construction  of  the  concrete 
piers  at  Superior  Entry,  Wisconsin,  for  the  fiscal  year  ending  June  30,  19(^. 

As  a  part  of  and  accompanying  this  report  are  eight  photographs.^  showing 
different  stages  of  the  work,  adaptation  of  the  plant,  etc. 

The  plant  and  processes  of  this  work  have  been  described  in  Report  of  the 
Chief  of  Engineers  for  1904,  Appendix  A  A  A  19,  pages  3779  to  3802. 

From  the  close  of  the  fiscal  year  ending  June  30,  1904,  to  September  21,  19C»4. 
a  total  of  66  subaqueous  blocks  and  123  superstructure  blocks  were  built  in  place. 
The  volume  of  concrete  in  place  amounted  to  10,496.57  cubic  yards  for  the  sab- 
aqueous  work  and  3,049.68  cubic  yards  for  the  superaqueous  work,  or  a  total  of 
13,546.19  cubic  yards.  The  south  pier,  as  partly  completed  to  this  date,  is  1,5S4 
feet  in  length,  contains  99  subaqueous  blocks  and  123  superaqueous  blocks,  with 
a  total  of  18,604.45  cubic  yards  of  concrete  in  place.  Of  the  entire  amount  of 
concrete  built  in  place,  83.6  per  cent  is  below  the  water  level.  No  serious  diffi- 
culties were  encountered  in  this  novel  construction,  and  the  plant  as  designed 
and  built  i^erformed  well  the  various  functions  for  which  it  was  intended. 

The  total  running  time  of  the  concrete  mixer  during  the  fiscal  year  was 
25,198  minutes,  and  total  concrete  in  place  13,546.19  cubic  yards.  This  shows  a 
rate  of  1  cubic  yard  every  1.86  minutes,  or  a  rate  of  258.07  cubic  yards  for  every 
eight-hour  day  of  actual  working  time.  The  mixing,  transportation,  and  depos- 
iting plant  has  been  fully  described  in  Appendix  A  A  A  19,  page  3784,  Report  of 
the  Chief  of  Engineers,  United  States  Army,  1904. 

It  may  be  of  interest  to  state  that  notwithstanding  the  large  amount  of  con- 
crete molded  in  place  under  the  water  and  the  number  of  operations  required  to 

«  Four  only  are  printed. 
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be  performed  In  setting  and  removing  molds,  in  no  instance  has  any  delay  oc- 
curred due  to  fault  In  the  design  nor  have  the  services  of  a  submarine  diver 
ever  been  required.  It  is  to  be  regretted  that  the  condition  of  tlie  water  at  this 
locality,  due  to  the  sedimentation  from  the  Nemadjl  River,  prevents  visual 
insi^ectlon  of  the  subaqueous  concrete.  However,  the  surfaces  of  these  subaque- 
ous blocks,  as  examined  with  the  bill  of  a  pike  i)ole,  appear  to  l>e  smooth  and 
hard,  and  whenever  a  piece  has  hapi)ened  to  come  away  on  a  mold  through 
adhering  in  the  act  of  removal  the  concrete  appears  to  be  first  class  In  everj- 
respect 

The  specific  gravity  of  the  subaqueous  concrete  was  determined  as  2.373(»,  and 
weight  per  cubic  foot  148.35  iwunds. 

The  specific  gravity  of  the  sui)era(iueous  concrete  was  determii^eil  as  2.41(5,  and 
weight  per  cubic  foot  as  151  pounds.  Some  tests  were  made  on  subaqueous  con- 
crete which  had  been  deposited  in  the  molds  and  then  removed  with  long- 
handled  shovels  In  the  process  of  leveling  the  tops  of  subaqueous  blocks  to 
receive  the  superstructure  molds. 

This  concrete  was  made  into  briquettes  and  broken  after  7  and  28  days,  G 
months,  and  1  year,  and  shows  even  after  this  severe  treatment  24<>  iK)unds,  2(51 
l>ounds,  4(55  iMunds,  and  44(5  i)ounds  tensile  strength  i)er  square  inch.  resiKX,*- 
tively.  The  adhesion  of  the  mortar  was  sufiicient  to  break  the  iiebbles  In  many 
instances.  When  it  is  remembered  that  these  i)ebble8  are  from  the  hard 
igneous  rocks  of  the  north  shore  of  Lake  Sur)erior  some  Just  measure  of  the 
integrity  of  this  subaqueous  concrete  may  be  estimated.  The  horizontal  4  by  4 
inch  holes  in  the  intermediate  subaqueous  blocks,  which  were  used  to  enable  the 
tie-rods  of  the  intermediate  blocks  to  be  withdrawn,  were  filled  with  cement 
grout. 

To  carry  out  this  oi>eration  in  18  feet  of  water  a  piece  of  1-lnch  pipe  about  2(5 
feet  in  length,  with  a  short  piece  of  pii)e  about  1  foot  long,  connected  at  the 
lower  end  by  a  90°  elbow.  Attached  to  the  end  of  the  short  pii)e  was  a  rod 
nbout  2  feet  in  length.  A  muslin  bag  of  slightly  greater  end  area  than  the  hole 
to  be  filled  was  placed  over  the  rod  and  made  secure  over  the  end  of  the  short 
pipe  with  a  heavy  rubber  band.  On  the  ui)i)er  end  of  the  long  i)ii)e  was  fixed 
a  box  funnel,  so  two  men  on  the  banquette  of  the  pier  could  i)our  grout  into  the 
funnel.  The  grout  under  head  pressure  i)assed  down  through  the  vertical  pipe 
and  through  the  short  arm  which  had  been  inserted  Into  the  hole  to  be  filled. 
The  pressure  filled  and  expanded  the  bag  which  accommodated  itself  to  the  exact 
Bhape  of  the  hole. 

The  short  end  was  then  quickly  withdrawn  by  means  of  a  rope  attached  to  the 
OO**  bend,  a«d  the  rubber  band  acting,  as  the  pii)e  was  withdrawn,  closed  the 
mouth  of  the  bag,  leaving  a  i)iug  of  cement  mortar  4  by  4  inches  by  3  feet  long 
in  the  end  of  each  hole. 

For  a  full  understanding  of  the  arrangement  and  puriiose  of  these  tie-rod  holes, 
see  ReiK>rt  of  the  Chief  of  Engineers  for  liK>4,  Ai)i)endix  A  A  A  1{),  pages  3781 
and  3782. 

As  winter  weather  approached  noticeable  oiienings  were  observed  at  the  verti- 
cal Joints  of  the  supers tioictu re  blocks,  increasing  as  the  temi)erature  became 
lower.  Careful  measurements  were  made  of  these  oi)enings,  and  their  sum 
rei»resented  with  astonishing  exactnws  the  corre<-t  contraction  as  deduced  from 
the  coefficient  for  change  of  volume  due  to  thermal  causes  In  concrete.  At  the 
present  time  the  oi)eniiig8  have  all  disai)i»eareil,  and  the  blwks  two  again  in  close 
contact  as  built.  This  seems  to  emi)hasize  tlie  necessity  of  fi*e<iuent  vertical 
joints  in  long  walls  of  concrete.  It  is  assumed  that  in  the  subaqueous  concrete, 
immersed  in  the  water  of  Lake  Sui)erior,  the  thermal  variation  is  so  small  that 
the  volume  is  almost  constant. 

After  the  conclusion  of  the  concrete  work  for  the  season  of  1904,  all  of  the 
pile  trestles  with  their  tracks  were  removed,  and  the  materials  conveniently 
stored  for  the  lakeward  extension  of  the  concrete  pier.  A  new  roadway  was 
located,  graded,  and  track  laid  thereon  from  the  concrete  mixer  out  to  the  lake 
shore.  The  use  of  this  track  for  the  transportation  of  concrete  overland  will 
allow  all  the  trestle  materials  on  hand  to  be  used  in  the  lake  for  the  further 
extension  of  the  south  pier  and  obviate  the  necessity  of  purchasing  piles  and  tlm- 
l)er  for  that  i)art  of  the  work.  All  of  the  substrwture  concrete  molds  used  on 
section  O-P  have  l>een  enlarged  to  suit  the  lake  cross-section  Q-R,  and  the  suix»r- 
structure  molds  for  that  section  have  Ihhmi  built.  Tlie  incline  sand  trestle  used 
for  supplying  sand  to  the  mixer  has  been  extended  to  reach  an  ample  supply  of 
suitable  sand.    The  stock  pile  of  pebbles  contains  12,000  cubic  yards. 
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In  response  to  an  invitation  for  proposals  for  dredging  part  of  the  trencli  for 
the  concrete  south  pier,  dated  September  22,  1904,  one  bid  of  50  cents  per  cubic 
yard  for  material  measured  in  place  in  the  trench  was  received  on  October  r» 
from  tlie  Lake  Superior  Contracting  and  Dredging  Company.  This  price  seemed 
cxt^^sive  and  was  rejected.  Owing  to  the  approach  of  winter  there  was  no 
time  to  make  other  arningements  and  the  preparation  of  the  trench  was  aban- 
doned until  April  17,  1905,  when  a  bid  was  received  from  the  same  dredging  com- 
pany for  doing  this  work  at  25  cents  per  cubic  yard.  The  pile-protection  dike 
shown  on  sheet  1,  Appendix  A  A  A  19.  Report  of  the  Chief  of  Engineers,  Unltwl 
States  Army,  for  1904,  was  partly  built,  and  the  work  of  dredging  commenced. 
On  May  1, 2, 3,  and  4  a  storm  of  unusual  violence  prevailed,  which  resulted  in  the 
destruction  of  the  outer  ix>rtion  of  the  pile  dike,  and  necessitated  the  suspension 
of  the  dredging  operations  until  the  protection  work  could  be  replaced.  After 
careful  consideration  of  the  risks  incidental  to  exiK>sed  lake  work  at  thi.^ 
locality  it  was  determine<l  to  replace  the  outer  end  of  the  pile  dike  with  cribs 
filled  with  sand.  It  is  believed  that  the  same  cribs  can  be  made  available  for 
protection  on  the  north-pier  construction  by  pumping  the  sand  out  floating  them 
to  place,  and  refilling  with  sand.  Timl)er  was  immediately  purchased  and  the 
construction  of  four  cribs  commenced.  Two  of  these  cribs.  Nos.  1  and  2,  are 
30  by  30  by  100  feet  Nos.  3  and  4  are  30  by  30  by  95  feet  They  are  con- 
structed each  with  three  sand-ballast  ix)ckets,  8  by  28  by  28  feet,  for  sinking, 
and  for  their  remaining  length  are  bottomless.  A  trench  will  be  dredged  on 
the  crib  location  3  feet  below  the  lake  bottom  and  the  cribs  being  sunk  to  posi- 
tion in  the  trench  by  filling  the  ballast  pockets  with  sand  by  means  of  the  sand 
pump,  the  remaining  length  and  depth  of  the  cribs  will  then  be  filled  in  a  like 
manner.  All  seams  and  joints  in  the  cribs  are  closed  with  1  by  4  inch  battens. 
At  this  date  cribs  1  and  2  have  been  completed  and  3  and  4  are  50  per  cent  com- 
plete. The  substitution  of  cribs  for  piles  on  the  outer  accessory  work  will  give 
protection  to  the  entire  length  of  the  pier  beyond  the  shore  line  while  under  ion- 
struction,  as  the  cribs  can  be  placed  out  beyond  the  pierhead  location  where  the 
depth  of  water  precluded  the  use  of  a  pile  dike.  This  should  form  a  very  effec- 
tive protection  during  the  progress  of  the  work. 

For  the  purpose  of  increasing  the  track  yard  in  the  vicinity  of  the  mixing 
plant  and  at  the  same  time  accomplishing  work  which  must  be  ultimately  done. 
it  was  determined  to  refill  the  pier  trench  at  this  point  The  work  was  suc- 
cessfully performed  with  the  8-incb  centrifugal  sand  pump,  at  a  cost  of  7.G 
cents  per  cubic  yard. 

The  total  refilling  required  in  connection  with  the  construction  of  these  piers 
will  exceed  300,000  yards,  and  it  was  deemed  expedient  and  economical  to  build 
a  sand  pump  for  the  performance  of  that  work. 

Accordingly,  under  authority  from  the  Chief  of  Engineers,  a  pump  scow  74 
by  24  by  6  feet  was  constructed,  and  a  15-inch  centrifugal  sand  pump,  with 
all  accessories,  and  a  150-horHeix)wer  boiler  was  purchased,  after  due  adver- 
tisement This  machinery  is  now  being  Installed.  This  pump  will  also  be 
used  for  filling  and  pumping  out  the  cribs,  which  is  an  additional  use  not  con- 
templated at  the  time  the  authority  for  purchase  was  requested. 

All  work  has  been  i)erformed  with  United  States  plant  and  hired  labor,  and 
the  plant  is  practically  complete  for  the  entire  construction  of  the  piers,  with 
the  exception  of  work  requiring  the  use  of  a  dipper  dredge. 

The  testing  of  materials  for  concrete  has  been  carried  on  at  the  laboratory* 
during  the  year,  and  very  much  useful  information  has  been  obtained  and 
systematically  recorded.  The  tests  on  cement  and  other  materials  for  concrete, 
which  the  existence  of  important  concrete  works  in  this  district  has  made  con- 
stantly necessary  for  the  past  ten  years,  has  resulted  In  the  accumulation  of  a 
very  considerable  amount  of  information  on  this  subject,  which  it  has  not  been 
practicable  to  publish  in  the  annual  reports,  and  has  enabled  this  oflice  to  jrfve 
information  on  cement  and  its  kindred  subjects  in  response  to  frequent  Inqui- 
ries from  other  United  States  engineer  offices. 

I  have  been  very  efficiently  assisted  in  the  conduct  of  the  work  throughout 
the  year  by  Mr.  M.  W.  Lewis,  junior  engineer ;  Mr.  G.  A.  Taylor,  junior  engi- 
neer to  January  10,  1905,  and  Mr.  Charles  Carlsch,  junior  engineer  since  March 
13,  1905. 

No  accidents  involving  serious  injury  to  employees  have  occurred,  and  no 
loss  of  property  or  violation  of  the  laws  of  the  United  States,  otherwise  than 
those  reported,  have  been  observed. 
Very  respectfully, 

Clarence  Coleman,  Assistant  Engineer. 

Maj.  Chas.  L.  Potteb,  Corps  of  Engineers, 
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I  I  4. 
IMPROVEMENT  OF  HARBOR  AT  PORTWING.  WISCONSIN. 

For  a  detailed  description  of  this  harbor  reference  is  made  to  the 
following  sources : 

Current  summary,  giving  approved  project,  etc. ;  House  Document 
No.  114,  Fifty-sixth  Congress,  first  session,  printed  in  Appendix 
K  K,  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages 
3030  to  3636,  containing  reports  on  a  preliminary  examination,  a 
survey,  project  for  improvement,  estimate  of  cost,  and  a  complete 
map. 

Bulletin  No.  15,  Survey  of  Northern  and  Northwestern  Lakes, 
page  72.     Also  supplement  to  same.  No.  1,  page  5. 

A  small  map  or  the  harbor  is  printed  with  the  Report  of  the  Chief 
of  Engineers  for  1903. 

By  act  of  Congress  approved  June  13,  1902,  the  following  provi- 
sion was  made  for  the  improvement  of  this  harbor : 

Improving  the  harbor  of  Port  Wing,  Wisconsin,  in  accordance  with  the  report 
submitted  In  House  Document  Numbered  One  hundred  and  fourteen.  Fifty- 
sixth  Congress,  first  session,  for  a  harbor  of  refuge,  twenty-five  thousand 
dollars:  Provided,  That  no  part  of  said  sum  shall  be  expended  until  the  title 
of  the  land  necessary  for  the  establishment  of  said  harbor,  according  to  said 
report,  shall  have  been  proi>erly  and  legally  conveyed  by  or  through  the  authori- 
ties of  Port  W^ing  to  the  United  States  Government 

In  1902  the  citizens  of  Portwing  took  steps  which  resulted  in  the 
conveyance  to  the  United  States  oi  a  tract  of  land  containing  about  7 
acres  which  was  needed  for  the  purpose  of  harbor  improvement.  Its 
boundaries  are  shown  on  the  map  accompanying  the  Chief  of  Engi- 
neers' Report  for  1903. 

Upon  the  acquirement  by  the  United  States  of  the  necessary  land, 
and  after  due  advertisement,  contract  was  entered  into  with  Hugo 
&  Tims,  dated  March  28,  1903,  and  work  under  the  contract  began 
June  1,  1903.  During  the  season  there  were  dredged  24,333  yards, 
giving  a  channel  through  the  entrance  14  feet  at  low-water  datum 
for  a  narrow  width,  and  vessels  drawing  14  feet  used  the  channel 
without  difficulty  during  the  prevailing  stage  of  water.  The  east 
pier,  800  feet  long,  was  Duilt  in  accordance  with  the  project,  and  a 
revetment  or  wing  wall  at  the  inner  end  of  the  pier,  45  feet  long. 

The  pier  is  built  of  two  rows  of  piles  tied  together  with  steel  rods 
and  filled  with  slabs  and  rock.  Kiprap  of  sandstone  was  placed 
against  the  rear  of  the  pier  reaching  up  to  near  the  water  surface, 
but  no  riprap  was  placed  in  the  channel. 

Further  dredging  was  done  by  the  Government  in  1904  between 
the  dates  of  August  9  and  October  11,  under  contract,  by  the  Northern 
Dredge  Company,  with  a  clam-shell  excavator.  Amount  of  material 
removed  was  15,041  yards,  at  the  price  of  17  cents  per  yard.  This 
gave  a  channel  through  the  entrance  100  feet  wide  with  a  depth 
throughout  of  not  less  than  15  feet  at  low-water  datum,  the  easterly 
edge  of  the  channel  being  15  feet  from  the  pier.  This  dredging 
reached  a  distance  of  100  feet  into  the  river  south  of  the  south  end 
of  the  entrance  pier,  and  connected  with  the  private  channel  which 
extends  farther  up  along  the  lumber  wharf. 
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Of  the  proposed  turning  slip  at  inner  end  of  the  pier  a  small  por- 
tion 30  feet  wide  and  extending  50  feet  eastward  from  the  hne  of  the 
west  face  of  the  pier  has  been  cli*edged. 

The  latest  survey  of  the  entrance  shows  a  sand  bar  advancing  into 
the  channel  from  the  west  at  a  point  400  feet  in  from  the  north  end 
of  the  east  pier,  which  narrows  the  14- foot  depth  of  water  to  a 
width  of  70  feet  at  that  point.  The  new  west  pier  when  built  will 
stop  this  encroachment  of  sand. 

The  least  depth  of  water  through  the  entrance,  on  a  line  50  feet 
from  the  east  pier,  is  14 J  feet  at  low- water  datum,  and  15 J  feet  at  tlie 
present  stage. 

A  contract  has  been  entered  into  with  Whitney  Brothers  Company 
for  building  601  linear  feet  of  pier  on  the  west  side  of  the  entrance, 
at  a  probable  cost  of  $14,100.  (This  contract  has  not  yet  been  ap- 
proved.) The  type  of  construction  is  that  of  the  east  pier,  with  a  few 
modifications  in  minor  details  suggested  by  the  experience  in  build- 
ing the  east  pier. 

The  lumber  firm  of  Moore,  Keppel  &  Co.  shut  down  their  sawmill 
at  Port  Wing  in  June,  1905,  having  manufactured  the  whole  of  their 
supply  of  timber.  There  is  more  timber  which  is  or  might  be  tribu- 
tary to  Port  Wing,  but  there  are  no  arrangements  for  operating  the 
s-awmill.  This  shut  down  will  be  a  severe  blow  to  this  town,  and  a 
check  to  the  business  of  the  harbor. 

The  funds  asked  for  are  to  be  used  for  maintaining  the  present  work 
after  completion. 

Money  stateinent, 

July  1,  1904,  balance  unexpended $3,523.93 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    19, 09i  t"' 

23,515.35 
.lunc  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $3, 000. 00 

For  maintenance  of  improvement 023.  26 

3,623.2B 


July  1,  1905.  balance  unexpended \%i 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 3,00(UV 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPRIATION8. 

June  13.  1902 $25,0t<' 

March  3,  1005 19,99'^ 

Total  44,9ft) 
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COMMEBCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Port  Wing,  Wis.,  for  calendar  year  190i, 


Veaaels. 

Arrived. 

Cleared. 

Total. 

Tonxia«:e. 

8tefifn 

146 

7 
81 

146 

7 
81 

880 

14 

108 

78,490 

Tow   

8MB 

Tng« 

4,818 

Total 

2BB 

888 

406 

a86,868 

•  Partly  estimated. 
Passengers  arriving,  510 ;  departing,  510 ;  total,  1,020. 
Freight  received  and  shipped. 


Brownstone  (19S,000  cable  feet) . 

General  mercfaandiae 

ShlMlee  (8,000  M) 

Lnmber  (18,070  M  feet) 

Oedar  poles  and  piles  (80.000)  . . . 
Cedar  ties  and  posts  (6,(X)0) 


Total - 


44.804 


568,188 


•  Tons  of  2,000  ponnds. 


The  seowa  used  to  transport  stone  and  cedar  and  the  numerous  tugs  and  other 
boats  in  the  coasting  trade,  which  used  the  port  as  a  harbor  of  refuge,  are  not 
included  in  the  above  figures. 


I  I  5. 

IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 

For  a  detailed  description  of  this  harbor,  see  recent  Annual  Reports 
of  the  Chief  of  Engineers,  United  States  Army,  and  Bulletin  No.  15, 
page  40,  of  the  United  States  Lake  Survey. 

The  work  of  strengthening  the  main  breakwater  by  revetment  of 
riprap,  which  was  commenced  in  19^3,  has  covered  a  distance  of  1,76G 
feet,  or  about  one-fourth  of  its  entire  length.  A  cross  section  of  this 
work  is  shown  herewith. 

The  appropriation  of  March  3, 1905,  of  $60,000  "  for  maintenance  " 
will  be  devoted  entirely  to  this  important  work  of  reenforcing  the 
main  breakwater,  so  as  to  form  a  permanent  rubble  mound,  with  the 
old  frail  structure  of  piles  and  slabs  for  a  hearting. 

A  contract  (which  has  not  yet  been  approved)  has  been  entered 
into  with  George  Wieland  for  placing  riprap  in  this  revetment,  for 
79  cents  per  ton  of  2,000  pounds,  a  very  low  price.  At  this  price  the 
available  funds  will  revet  about  3,516  feet,  making,  with  what  has 
already  been  done,  a  total  of  5,282  feet,  or  72  per  cent  of  the  entire 
length.     This  contract  is  to  be  finished  by  December  1, 1906. 

After  this  contract  is  completed  there  will  remain  a  length  of 
probably  2,081  feet  to  be  revetted.  This  remaining  portion  will  cost 
more  per  linear  foot,  on  account  of  deeper  water,  a  wider  section,  and 
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a  probable  higher  cost  of  rock  per  ton,  making  it  possibly  $25  per 
linear  foot,  or  $52,025.  Adding  to  this  15  per  cent  for  aoministra- 
tion,  a  sum  of  $5,000  for  filling  out  possible  deficiencies  from  settle- 
ment in  the  preceding  work,  gives  $64,828  for  an  approximate  esti- 
mate of  the  additional  sum  needed  to  complete  this  revetment 

The  completion  of  this  revetment  is  deemed  of  more  importance  at 
the  present  time  than  further  extensions  of  the  breakwater. 

Tne  harbor- front  channel,  as  extended  900  feet  in  1903,  now  reaches 
to  100  feet  west  of  the  prolonged  west  line  of  Beaser  avenue.  The 
extension  is  100  feet  wide,  with  a  least  depth  of  19  feet,  as  shown  hy 
a  survey  made  September  16,  1903.  The  entire  dredged  channel  is 
about  4,360  feet  long,  with  a  least  depth  of  18  feet  at  low-water  datum 
for  a  width  of  90  to  140  feet.  The  channel  is  not  marked  in  any  way 
at  present.  It  is  straight,  and  at  the  northerly  end  the  ^st  line  of  the 
channel  is  500  feet  off  the  outer  end  of  the  Commercial  dock,  while  at 
the  south  end  the  east  line  passes  60  feet  outside  the  Barker  &  Stewart 
lumber  docks,  and  terminates  off  the  fourth  one  of  this  set  of  lumber 
docks,  counting  from  the  north.  The  channel  can  be  used  by  the 
largest  vessels  at  the  usual  stages  of  water. 

Although  some  shoaling  has  occurred  since  first  dredged,  it  does 
not  seriously  interfere  with  navigation,  and  it  is  not  thought  advis- 
able to  expend  any  of  the  present  appropriation  in  its  maintenance. 

The  appropriation  recommended  will  be  applied  as  follows:  For 
maintenance,  $75,000,  of  which  $65,000  is  for  completing  revetment 
of  the  main  breakwater,  and  $10,000  for  removing  shoals;  and  for 
improvement,  $15,000  applied  to  channel  extension. 

Money  statement. 

July  1.  1904,  balance  unexpended $9, 853.  76 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_     60, 000. 00 

69, 853.  76 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 8,897.98 

July  1,  1905,  balance  unexpended ^ 60, 955.  78 


Amount  (estimated)  required  for  completion  of  existing  project 326,500.00 


Amount  that  can  be  profitably  expencjed  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1.  1905 : 

For  works  of  improvement $15,000.00 

For  maintenance  of  improvement 75, 000. 00 

90,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  ASHLAND,  WIS. 


August  5,  1886 $22,500 

August  11,  1888 60,000 

September  19,  1890 60,000 

July  13,  1892 45,000 

August  18,  1894 2.1,000 

June  3,  1896 27,000 


March  3,  1899 $35,000 

June  13,  1902 40,000 

March  3,  1905 60,000 


Total -  374,500 
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0  COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Chequamegon  Bay  (Ashland  and  Waish-* 
bum)  for  the  calendar  year  190^. 


(; 


Ktixnber. 


Arrivala 

Clearancee. 


Total. 


STetreglB- 

tered 
ttonnakge. 


9©   '^i^asi.sTy 

•44        I,A»,80» 


1,887        2,704,17^ 


Receipts  and  shipments  of  principal  articles  durhig  calendar  pear  1904, 

Receipts :  Tom, 

Coal,  hard  and  soft 437,089 

Miscellaneous  mercbandise 1,500 

Iron  pyrites 2, 861 

Total.— 441,450 

Shipments : 

Iron  ore 2,563,008 

Pig  iron 17, 864 

Lumber  (175,337  M  feet) 263,006 

Grain  (5,895,000  bushels) 150,000 

Total 2,993,878 

Total  receipts  and  shipments 3,435.328 

Total  valuation j:_$18,  725, 768 

Logs,  200,000  M  feet  B.  M. 

Note. — There  was  In  addition  a  local  business  between  Ashland  and  Wash- 
bum  and  Bayfield  of  1,679  trliw  of  ferryboats,  carrying  28,545  passengers  and 
118  tons  of  freight,  and  a  number  of  tugs  towing  stone,  etc. 


116. 
IMPROVEMENT  OF  HARBOR  AT  ONTONA(K)N,  MICHIGAN. 

For  further  details  see  previous  Annual  Reports  of  the  Chief  of 
Engineers,  United  States  Army,  particularly  the  one  for  1896. 

A  survey  of  the  harbor  and  of  the  river  up  to  a  distance  of  about 
five-eighths  of  a  mile  above  the  bridge  was  made  in  June,  1903,  under 
directions  of  this  office,  by  H.  H.  Wadsworth,  assistant  engineer.  A 
reduced  copy  of  the  resulting  map  accompanies  the  report  for  1903. 

Private  dredging  was  done  during  June  and  July,  1904,  for  the 
Ontonagon  Lumber  and  Cedar  Company,  along  the  west  side  of  the 
river  and  in  front  of  the  new  docks  of  the  company,  from  the  south- 
erly end  of  the  west  entrance  pier  to  a  point  about  850  feet  above  the 
highway  bridge.  This  company  had  built  a  new  sawmill  and  could 
not  wait  for  the  Government  to  dredge  a  channel,  as  there  were  no 
funds  available  at  that  time.  The  work  consisted  of  two  cuts  aggre- 
gating 60  feet  in  width,  to  a  reported  depth  of  17  feet,  amounting  to 
27,689  yards,  at  a  cost  of  $4,709. 
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Early  in  the  spring  of  1905  several  bad  shoals  were  fo^d  in  the 
entrance  channel.  There  was  a  bar  in  the  lake  directly  in  front  of 
the  entrance  and  about  200  feet  out  from  the  pier  light,  which  had  a 
least  depth  of  only  5.4  feet  at  low  water,  but  was  of  small  area,  and 
vessels  drawing  10  feet  could  pass  to  either  side  of  it.  Another  shoal 
was  found  between  the  piers  and  about  1,000  feet  in  from  the  lake, 
with  a  least  depth  of  7.3  feet. 

There  was  also  considerable  shoaling  elsewhere,  and  the  private 
dredging  done  in  1904  on  the  west  side  of  the  inner  harbor  was  badly 
filled  up. 

This  unusual  and  remarkable  shoaling  is  believed  to  have  been 
caused  by  masses  of  ice  obstructing  the  channel  while  a  stiff  current 
of  water  came  down  the  river. 

A  survey  of  the  entrance  was  made  April  26-27,  1905,  and  copies 
of  the  map  were  furnished  to  parties  interested  in  using  the  channel 
by  the  aid  of  which  vessels  drawing  10  feet  could  enter  and  leave  the 
harbor. 

A  dredge  which  was  coming  from  Houghton  to  Duluth  was  engaged 
by  telegraph  to  stop  and  do  what  dredging  was  possible  with  the 
$3,000  on  hand.  Tne  dredge,  however,  could  not  enter  on  account 
of  ice  in  the  lake,  and  so  the  work  was  not  done. 

Then  an  allotment  of  $5,000  was  requested  from  the  Chief  of  Engi- 
neers, United  States  Army,  and  allowed  May  13,  1905,  from  the 
emergency  appronriation  for  rivers  and  harbors  (act  March  3,  1905), 
and  added  to  the  $3,000  funds  on  hand,  and  on  May  15  the  Zenith 
Dredging  Company  was  engaged  to  remove  30,000  to  40,000  yards 
at  20  cents,  which  was  the  lowest  price  offered  by  two  different  firms. 

Under  this  agreement  work  was  commenced  May  22,  1905,  prose- 
cuted twenty-four  hours  a  day,  and  was  completed  June  15  to  the 
extent  of  the  available  funds.  The  amount  or  material  removed  by 
the  Govermnent  was  36,310  yards,  at  a  contract  cost  of  $7,262.  This 
was  supplemented  by  the  county  of  Ontonagon,  which  added  about 
$500  worth  of  dred^ng  on  the  west  side  of  me  inner  harbor,  and  by 
the  Ontonagon  Lumoer  and  Cedar  Company,  which  did  a  less  amoimt 
of  dredging  immediately  adjoining  their  wharf. 

A  survey  of  the  channels  was  afterwards  made  and  mapped. 

The  aboved-mentioned  dredging  gave  a  channel  through  the  bar 
in  the  lake  120  feet  wide  and  15  feet  deep  at  low  water,  a  channel 
between  the  entrance  piers  14  feet  deep,  for  a  width  of  at  least  60 
feet,  the  center  line  of  which  lies  100  feet  from  the  west  pier,  and  a 
channel  along  the  west  side  of  the  inner  harbor  to  the  lumber  dock 
12  feet  deep  and  about  75  feet  wide. 

There  is  an  available  depth  of  11  feet  to  the  docks  on  the  east  side 
of  the  inner  harbor  remaining  of  the  Government  dredging  done  in 
1903. 

The  channels  dredged  as  above  described,  while  permitting  navi- 
gation, are  too  narrow  for  the  needs  of  the  commerce  of  this  port. 
The  east  pier  is  generally  in  good  condition.  The  west  pier  is  badly 
decayed  near  the  outer  end.  The  appropriation  of  $15,000  recom- 
mended will  be  applied  to  further  dredging  and  maintenance  of  the 
piers. 

A  railroad  bridge  was  built  across  the  Ontonagon  River  in  the  fall 
of  1904  and 'winter  of  1904r-5  by  the  Chicago,  Milwaukee  and  St 
Paul  Bailroad  Company,  under  authority  of  the  legislature  of  the 
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State  of  Michigan,  and  in  accordance  with  the  plans  approved  by  the 
Secretary  of  War  and  under  the  supervision  of  this  office. 

This  bridge  is  located  about  2,200  feet  above  the  highwav  bridge. 
It  is  a  wooden  bridge,  having  three  main  spans  with  100-foot  clear 
opening  each  and  9  feet  in  clear  height  above  low-water  datum. 
There  is  no  draw  span,  as  the  navigation  in  that  locality  does  not 
require  one  at  present.  The  permit  for  the  construction,  however, 
provides  that  the  company  shall  place  a  suitable  draw  in  the  bridge 
whenever  required  by  the  Secretary  of  War. 

Money  statement. 

July  1,  1904,  balance  anexpended 1 $335. 36 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  3, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  March  3,  1905 5,000.00 


8, 335. 36 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 7, 971. 53 


July  1,  1905,  balance  unexpended. 


363.83 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  fbr  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  19(^y 15,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harl>or  act  of  1899. 


ABSTBACT    OF   APPROFBIATIONS    FOB    IMPBOVINQ    HABBOB    AT    ONTONAGON,    MICH. 


March  2,  1807 $07,000 

July  7,  1870 10,000 

June  23,  1874 23,000 

March  3,  1875 25,000 

August  14,  1876 15,000 

June  18,  1878 15.000 

March  3,  1879 ^ 17,000 

June  14,  1880 15,000 

March  3,  1881 20,000 

August  2,  1882 20,000 

July  5,  1884 15,000 

August  5,  1886 13,000 

August  11,  1888 12,500 


September  19,  1890 $10,000 

July  13,  1802 20,000 

August  7,  1894 7,000 

June  3,  1896 10,000 

Received  on  account  of  dam- 
age to  piers 28 

June  13,  1902 5,000 

March  3,  1905 3,000 

Allotment  from  emergencies  in 
river    and     harbor     works, 

act  March  3,  1905 5, 000 

Total 358,128 


COMMEBCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Ontonagmif  Mich.,  for  calendar  year  190 fi. 


Clam. 

Arrived. 

Cleared. 

Total. 

Net  regis- 
tered ton- 
nage. 

Steam 

130 
9 

130 
9 

18 

91,000 

Tow 

12,000 

Total 

189 

139 

278 

106,000 
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Principal  articlett  received  and  shipped,  1904. 

Receipts :  Tom. 

General   nierchaDdlRe 4,000 

Fish 400 

Total 4.400 

Shipments : 

Creneral   merchandise 500 

Lumber  (8,000,000  feet) 12.000 

Total 12.500 

Receipts  and  shipments 16,900 

Increase  in  freight 8.910 

Logs  received,  1,000,000  feet  B.  M. 

Freight  received  and  shipped, 

[Tons  of  2,000  pounds.] 


Item.  HS^'    Valuation. 


Oenenl  merchandise t  )n8.-        4,600  $740,800 

Fish do....           400  80,000 

Lumber Mfeet..       8.000  128,000 

Logs do....        1.000  12,000 

Total  valuation ' '  908,500 

Increase  in  valuation '  8Re.«ao 


I  I  7. 

IMPROVEMENT   AND  OPERATING  AND   CARE  OF  WATERWAY    FROM 
KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICHIGAN. 

For  the  history  of  this  waterway  and  its  purchase  by  the  United 
States  see  Report  of  the  Chief  of  Engineers  tor  1892,  Appendix  I  I, 
page  2158.  For  the  work  of  improvement  by  the  United  States  see 
subsequent  annual  reports.  A  complete  detailed  description  of  this 
waterway  is  also  given  in  Bulletin  No.  15,  published  by  the  survey  of 
Northern  and  Northwestern  lakes,  April  15,  1905,  pages  65  to  70. 
See  also  the  new  chart,  in  colors,  issued  March  15, 1905,  by  the  survey 
of  Northern  and  Northwestern  lakes. 

The  approved  project  for  improvement  is  not  fully  completed, 
although  nearly  so,  and  the  river  and  harbor  act  of  March  3,  1905, 
appropriated  $45,000  for  "  continuing  improvement." 

After  due  advertisement,  bids  were  opened  June  27,  1905,  and  the 
contract  awarded  to  James  Pryor,  the  lowest  bidder,  subject  to  the 
approval  of  the  Chief  of  Engineers,  for  dredging  about  117,000  yards 
in  Tortage  River  and  at  near  the  head  of  Portage  Lake.  This  will 
make  a  channel  20  feet  deep  and  120  feet  wide  throughout. 

The  large  commerce  carried  through  the  Portage  Lake  canals  is 
evidence  of  the  importance  of  this  waterway  and  of  the  benefits 
derived  from  its  improvement. 

The  needs  of  further  improvements  to  this  waterway  have  begun 
to  receive  consideration. 

In  mv  special  report  to  you  under  date  of  December  29,  1903,  was 
set  forth  the  need  of  a  harbor  of  refuge  at  the  lower  end  of  this  water- 
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way,  just  inside  the  mouth  of  Portage  River,  similar  to  the  harbor  of 
refuge  near  the  upper  end,  known  as  Lily  Pond.  Plans  for  such  a 
harbor  accompanied  the  report,  and  an  estimate  of  its  cost,  which  was 
$150,000.  It  IS  hoped  that  this  matter  will  soon  be  given  considera- 
tion by  Congress. 

Another  possible  improvement  that  would  be  of  value  is  to  straighten 
the  channel  of  Portage  River  by  cutting  off  Princess  Point,  with  its 
sharp  bend,  a  bend  that  is  causing  considerable  inconvenience  to  the 
larger  class  of  vessels,  especially  passenger  boats,  that  now  use  this 
waterway.  This  matter  will  be  considered  further  and  be  made  the 
subject  of  a  special  report. 

There  is  now  a  minimum  depth  of  20  feet  at  low-water  datum 
throughout  this  waterway,  and  generally  a  width  of  120  feet  or  more 
having  this  depth.  There  are  two  localities  where  the  width  is 
deficient,  one  being  at  the  upper  end  of  Portage  River,  from  range 
light  No.  15  to  the  open  lake.  The  other  is  on  the  Rouleau  Range^  m 
the  upper  portion  of  Portage  Lake,  through  the  shoals  between  High 
Point  and  Rouleau  Point.  Both  of  these  localities  will  be  widened 
by  the  dredging  provided  for  this  season. 

OPERATING  AND  CARE. 

Location. — The  Portage  Lake  ship  canals  constitute  the  waterway 
across  Keweenaw  Point,  in  the  State  of  Michigan,  from  Keweenaw 
Bay  to  Lake  Superior,  there  being  about  25  miles  of  water  route,  con- 
sisting of  5|  mues  of  Portage  River,  with  its  four  cuts,  17  miles  of 
Portage  Lake,  and  2J  miles  in  the  upper  canal  from  the  head  of  Port- 
age Lake  to  Lake  Superior. 

Under  authority  of  the  river  and  harbor  act  of  September  19,  1890, 
the  Secretary  of  War  allotted  $15,000  for  operating  and  care  of  canals 
and  other  works  of  navigation,  to  be  applied  to  Portage  Lake  and 
Lake  Superior  canals,  Michigan,  for  the  fiscal  year  ending  June  30, 
1905. 

The  approved  project  for  the  expenditure  of  this  allotment  is  to 
maintain  the  depth  and  width  obtained  by  the  work  of  improvement; 
to  keep  a  record  of  the  vessels  and  their  tonnag:e  using  the  canals ;  to 
Exercise  the  necessary  care  in  enforcing  regulations  for  the  use  of  the 
canals;  to  make  frequent  surveys  to  determine  changes  and  to  check 
up  work  done  in  dredging;  to  guard  against  encroachments  on  the 
legally  established  harbor  fines,  and  to  perform  other  work  incident  to 
the  operation  and  care  of  the  canals.  The  amount  allotted  has  been 
expended  in  carrying  out  the  above  program  of  duties. 

Dredging  was  done  for  removing  shoals,  under  agreement  with 
James  Pryor,  dated  August  5,  1904,  to  the  amount  of  20,356  yards  of 
material  and  a  cost  of  $4,216.33.  The  work  done  was  at  two  points, 
one  opposite  Princess  Point  and  one  opposite  and  just  above  Cut  5. 

The  portions  thus  cleared  up  were  afterwards  surveyed  and 
mapped. 

Additional  topoeraphical  and  hydrographical  surveys  were  made  at 
certain  localities  along  Portage  Kiver  and  along  the  lake  shore  near 
Portage  Entry,  Jacobsville,  and  Red  Rock  to  supply  deficiencies  in 
the  recent  general  survey  of  the  waterway,  and  these  results  were  em- 
bodied in  the  new  and  complete  chart  of  Portage  Lake  and  River,  in 
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colors,  issued  by  the  United  States  Lake  Survey,  Detroit,  March  15, 
1905.  This  chart  should  be  consulted  for  much  detailed  information 
that  can  not  be  described  in  this  report. 

Surveys  were  made  for  the  United  States  Light-House  Establish- 
ment for  the  location  of  new  positions  for  lights  9,  10,  and  12,  and 
points  were  located  for  placing  buoys  at  the  head  of  Portage  Lake 
near  Mill  Point  and  for  marking  a  shoal  off  the  Portage  (S)al  and 
Dock  Company's  wharf,  Hancock,  w^here  vessels  had  run  aground. 

A  record  of  the  water  level  has  been  continued  three  times  a  day  at 
three  points — at  Houghton,  at  the  watchman's  house  at  the  upper 
canal,  and  at  the  watchman's  house  on  Portage  River.  A  new  gau^ 
was  established  at  Houghton  on  the  Houghton  County  Electric  Light 
Company's  dock,  where  the  water  is  kept  free  from^  ice  by  the  con- 
densed water  from  the  steam  engine. 

Repair  work  was  done  during  the  fiscal  year  as  follows:  Heavy 
steel  plates  were  placed  on  the  end  of  the  pier  at  Portage  Entry,  coni- 
pleting  repairs  where  the  pier  was  damaged  October  22, 1903,  by  being 
struck  by  a  schooner. 

Thirteen  breaks  were  made  in  revetments  by  vessels.  Six  of  these 
breaks  were  small,  and  were  repaired  by  the  Government  by  hired 
labor  and  purchase  of  materials  in  open  market.  Three  other  breaks 
were  repaired  by  McCurdy  Brothers,  the  lowest  bidders,  after  public 
notice,  at  a  cost  of  $410.  Four  breaks  caused  by  the  schooner  Ashland 
have  been  repaired  by  McCurdy  Brothers,  at  a  cost  of  $410,  and  the 
bill  for  same  forwarded  to  the  owner  of  the  vessel  for  payment,  in 
accordance  with  his  agreement  to  pay  for  same. 

The  severe  storm  of  December  27-30,  1904,  damaged  the  break- 
waters at  the  Upper  Entrance,  tearing  off  plank  and  steel  plates 
from  the  sloping  face  for  a  distance  of  al)out  60  feet  and  washing  out 
100  cords  or  more  of  rock  filling.  Some  of  the  underwater  repairs 
was  done  last  winter,  working  through  the  ice,  by  hired  labor  and 
open-market  purchase  of  material,  at  a  cost  of  $205.  The  remainder 
was  done  by  contract,  after  public  notice,  by  Whitney  Brothers  Com- 
pany in  Jujie,  1905,  at  a  cost  of  $1,183. 

The  6-inch  sloping- face  plank  are  being  reenforced  with  lag  sc*rews 
5  by  14  inches  in  size,  two  to  each  plank,  which  are  about  16  feet  long. 
Two  thousand  of  these  screw^s  were  placed  in  1903,  and  none  of  tlie 
plank  thus  secured  have  been  loosened.  The  remaining  sloping 
plank  of  the  main  sections  of  the  breakwater  are  being  treiited  in  the 
same  way,  and  4,000  screws  have  been  placed  this  season  to  date,  at 
a  cost  of  $390,  and  1,600  more  screws  are  to  be  placed. 

The  draw  span  of  the  Houghton-Hancock  bridge  was  wi-ecked 
April  15,  1905,  by  the  steamer  Northern  Ware^  which  struck  the 
bridge  while  it  was  being  swung  and  threw  the  span  over  on  its  side, 
entirely  blocking  both  channels.  I  visited  the  site  at  once  and 
brought  about  ah  arrangement  by  which  the  two  railroad  companies, 
which  operate  the  bridge,  entered  into  contract,  April  18,  with  the 
Wisconsin  Bridge  and  Iron  Company  to  remove  the  wreck,  and  work 
began  immediately.  The  south  opening  was  cleared  and  open  to 
navigation  April  25.  The  remainder  of  the  wrecked  bridge  was 
removed  by  May  25,  and  a  locomotive  tender  and  flat  car  loaded  with 
rails,  which  had  fallen  through  a  temporary  ponton  bridge  on  April 
17,  were  removed  from  the  north  channel  by  June  8* 
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A  new  draw  span  is  to  be  built,  of  larger  size  than  the  old  one, 
by  the  Copper  Range  and  Mineral  Range  railroad  companies  and 
Houghton  County,  m  accordance  with  plans  which  were  approved 
by  the  Secretary  of  War  January  7,  1901,  and  a  contract  for  its  con- 
struction was  awarded  June  13,  1905,  to  the  Wisconsin  Bridge  and 
Iron  Company.  The  plans  provide  for  two  draw  openings,  the 
north  one  108  feet  and  the  south  one  118  feet  in  clear  width. 

The  bridge  is  expected  to  cost  about  $92,400,  and  the  bridge  com- 
pany guarantees  to  have  it  in  working  order  by  March  1,  1906. 

Two  watchmen  have  been  employed,  one  at  the  upper  canal  and 
one  at  Portage  River.  Each  has  kept  a  record  of  all  passing  vessels 
and  rafts,  reported  damages  to  piers  and  revetments  from  collisions, 
violations  of  rules  and  regulations,  and  read  a  water  gauge.  The 
watchman  at  upper  canal  also  kept  a  record  of  three  wave  dyna- 
mometers located  on  the  breakwater  piers. 

The  gasoline  launch  Arc^  16  feet  long  and  3  horsepower,  which  had 
been  in  use  at  Duluth  Harbor  since  1897,  was  transferred  to  Houghton 
in  September,  1904,  for  use  by  the  Portage  River  watchman  in 
patrolling  the  river. 

Death  of  Mr.  Marr^  »uperintendent. — This  district  has  lost  b^ 
death  Mr.  George  A.  Marr,  who  passed  away  March  24, 1905,  at  Chi- 
cago while  returning  from  a  trip  to  Mexico,  which  he  had  taken 
in  hopes  of  regaining  his  health.  His  illness  dates  back  to  about  last 
Christmas,  but  was  not  considered  serious  by  his  friends  until  after 
he  reached  Mexico.  He  was  in  a  hospital  in  the  City  of  Mexico  about 
a  week,  and  the  attending  physician  diagnosed  carcinoma  of  the  liver. 
His  son-in-law.  Dr.  F.  W.  Smith,  of  Aylmer,  Ontario,  met  him  in 
Chicago  and  took  him  to  a  hospital,  where  he  died  in  about  five  hours. 
His  age  was  68. 

Mr.  Marr  has  been  connected  with  this  office  since  October,  1892, 
as  assistant  engineer  and  superintendent  of  the  Portage  Lake  canals, 
in  local  charge  at  Houghton,  Mich.,  and  filled  this  position  in  a 
creditable  manner,  as,  indeed,  may  be  said  of  his  entire  long  service 
of  forty-four  years  on  Government  engineering  work. 

Since  the  death  of  Mr.  Marr  the  local  charge  of  the  Portage  Lake 
canals  has  been  in  the  hands  of  George  H.  Banks,  junior  engineer, 
overseer.  Mr.  Banks  had  assisted  Mr.  Marr  for  a  number  of  years  in 
the  office  and  field,  thus  becoming  thoroughly  familiar  with  the 
duties  of  the  position. 

Money  statements, 

IMPROVEMENT. 

'Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $45, 000.  U<) 
June  30,  1905,  amount  expended  during  fiscal  year  for  works  of 

improvement 367.  27 

July  1,  1005.  balance  unexpended 44, 632.  73 

OPEBATING   AND   CASE  OF   CANALS. 

July  1,  1904,  amount  allotted  for  fiscal  year  1905 $15,000.00 

June  30,  1905,  amount  expended  during  fiscal  year  1905 « 14, 820. 00 

July  1,  1905,  amount  allotted  for  fiscal  year  1906 11,500.00 

«  The  sum  of  $180  outstanding  liability  for  services  of  G.  A.  Marr,  in  March, 
1905,  which  will  be  paid  in  July,  1905,  thus  covering  the  entire  allotment 
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APPBOPBIATIONB. 

September  19, 1890 : 

For  the  purchase  of  Portage  canals $350,000.00 

For  maintenance  to  June  30,  1892 10«000.00 

For  harbor  lines,  Portage  Lake 5, 128.  70 

Total 365. 128. 70 

The  aboTe  amounts  were  expended  for  the  purposes  for  which  appropriated. 

ABSTBACT  OF  APFBOPBIATIONS  FOB  IMPBOVING  WATEBWAT  ntOH  KEWEENAW  BAT  TO 
LAKE  SUPEBIOB,   MICHIGAN. 


July  13,  1892 $50,000.00 

August  18,  1894 130.000.00 

June  3.  1896 50.000.00 

June  4,  1897 350, 000. 00 

July  1,  1898 450.000.00 

June  6,  1900 110,000.00 


March  3,  1901— $145,000.00 

June  28,  1902 10,000.00 

March  3,  1905 45,000.00 

Miscellaneous 237. 68 


Total 1,340.237.68 


The  following  statement  shows  the  manner  in  which  the  appropriations  have 
been  expended.  The  amount  expended  under  the  different  classes  of  work 
includes  the  cost  of  examinations,  soundings,  superintendence,  buoying,  and 
contingencies. 

Dredging  $504,803.40 

Pier  work,  revetment,  etc 781,305.55 

Purchase  of  land 9,406.00 


Total - 1.295,604.95 

Allotments  for  operating  and  care  of  Portage  Lake  and  Lake  Superior  canaU, 
Michigan^,  from  the  permanent  indefinite  appropriation  of  act  of  July  5,  188^. 
for  operating  and  care  of  canals,  etc. 


July  1,  1892 $31,028 

July  1,  1893 11,647 

July  1,  1894 8,000 

July  1,  1895 11,500 

July  1,  1896 8,300 

July  1,  1897 8,300 

July  1,  1898 8,300 

July  1,  1899 8,300 


July  1,  1900 $8,300 

July  1,  1901 8.500 

July  1,  1902 9.000 

July  1,  1903 15,500 

July  1,  1904 15,000 

July  1,  1905 11,500 


Total 163,175 


Previous  to  the  1902  allotment  all  the  amounts  were  exi>onded  in  maintaining 
the  canals,  except  $117.36  of  the  1892  allotment,  which  amount  reverted  to  the 
Treasury.  The  $11,500  allotted  July  1.  1905,  will  be  expended  during  the  fiscal 
year  ending  June  30,  1906. 


COMMEBCIAL   STATISTICS. 

Statistics  of  vessels  passing  through  the  canals  during  the  calendar  year  1904* 


Boandixp. 

Bound  down. 

Nnmber. 

Net 
tonnage. 

Number. 

Net 
tonnage. 

Steam 

1,217 
442 

l,16S,4M 
8»,Q68 

842 
M8 

488,482 

174,  H» 

Tow 

Total 

1.659 

1.488.477 

1.080 

6Be,«4 

Total  number  of  yessels  up  an  down 2.  749 

Total  net  tonnage , 2,151,061 
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Openings  and  closings  of  navigation  in  Portage  Lake  ship  canals,  Michigan,  while 
in  charge  of  the  United  States,  1891  to  1904,  inclusive. 


steamer. 

1         Date  of  closing. 

Steamer. 

Anril26,188B 

NlpiKon. 

Jos.  L.  Hurd. 

Japan. 

Annie  B.  Hennes. 

City  of  Dulnth. 

Peerless. 

Iroquois. 

B.  Gt.  Stewart. 

Bon  Voyage. 

Mabel  BnulHhaw. 

Bon  Ami. 

W.  H.  Gratwick. 

November  30, 1891 

,  November  30, 1892 

November  29,1893 

November  30, 1894 

December  2, 1895 

A.  L.  Hopkins. 
S.  F.  Hodjgfe. 
J.  H.  Shrigley. 
Jay  GoulcT 
Matoa. 

MSyQ1M«t 

April  22, 1894 

April  26, 1896 

April24,1896 

Aprll28.1897 

November  26, 1896 

December  2,1887.    .. 

Cumberland , 

Aprlll7,1898 

Japan. 

Mftyl.lWe. 

December  4, 1898 

Martin  Swain  (tug). 
Coi'a  A-  Sheldon,  with 

Aprlll9,lS00 

December  16, 1899 

1 
December  8,1900.... 

April  28, 1901 

whaleback  No.  137. 

April  4, 1908 

Cuba. 

April  1&.  1908             

1  December  8, 1901 

Clyde,  with  Amboy. 
Grover. 

jKy^Sii!^:::::::::::::: 

1  December  ±1908 

December  9, 1908 

December,  1904 

Hutchinson. 

Statistics  of  tugs  passing  through  the  canals  during  the  calendar  year  190^. 

Bound 
up. 

Bound 
down. 

TrfpB number.. 

471 

17,913 

23 

266 

22 

68 

2,475 

1,693 

10,492 

1,216 

13,878 

30 

18 

468 

Net  registered  tonnage 

17,061 

VeMaelB 

number . 

16 

Scows 

do.... 

296 

Bafts 

dO-.- 

47 

Boom** ....,.,... 

do 

89 

Mfeet.. 

/,680 

Lumber 

do.... 

20 

Timber 

do  ... 

740 

Cord  wood 

cords.. 

Building  stone 

-.  . .             ,           -.,,......  .tOTW.. 

coai.:^ !?!?..:::::::::::::::::::::..::::::::.:. 

do.... 

283 

Sfenufactnred iron ..    ... 

:: do.:.: 

Mftohinery .  ., 

do.... 

160 

Bailroadfles 

number.. 

4,aoo 

6,040 
76 

Grain 

bushels . 

2,310 

MisoellaneouB  merchandise 

Oil 

tons.. 

___         Vn.rrAlR 

182 
5 

Statement  of  freight  and  passengers  carried  through  the  Portage  Lake  and  Lake 

Superior  canals,  1904* 


Bound  up. 


Coal: 

Hard 

Soft 

Manufactured  iron 

Salt 

Copper 

Limestone 

Oil 

Building  stone 

Lumber 

Sand 

MiscellaneouB  merchandise . 

Cement 

Machinery 


Total  by  vessels 

Total  down  by  vessels 

Total  through  by  tugs 

Total  through  canals . 
Local  (estimated) 


Grand  total 2,895, 


Bound  down. 


2,296,922 
100,000 


Sa^'::::::::::;::::;:::;::: 

Wheat 

Flour 

OU 

Iron  ore 

Pig  iron 

Lumber 

Flaxseed 

Stomp  sand 

Machmery. 

Coal,  soft 

Miscellaneous  merchandise. 

Lath  and  shingles 

Bailroadties 


Total. 


Tens. 


66,008 

23,741 

22,122 

39,982 

524 

104,581 

7,520 

415,965 

4,361 

28,450 

150 

82,745 

9,519 

'#  7,546 

2,158 


766,807 


Passengers  up 13, 535 

Passengers  down 12, 702 


Total  passengers  up  and  down. 
ENO  1905  M 120 


26,237 
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8iati8tic8  of  vessels  passing  through  the  upper  canal  {Portage  Lake  ship  ainals) 

for  calendar  year  190i. 


Boandnp 

Bound  down  . 


Steam  veaselB. 


-KT^^iw.*    Net  tcm- 


1,097 
721 


Number. 


988,176 


Tow 


408 
808 


Nettan- 


233.816 
12L885 


Total  vessels,  2,428 ;  total  net  tonnage,  1JMJ391. 

Table  showing  estimated  value  of  freight  passing  through  Portage  Lake  ship 
canals  for  the  calendar  year  1904. 

[Tons  of  2,000  pounds.] 


Quantity. 

Unit 
price. 

TainatiaD. 

Ooal: 

Hard                                         -  .- 

tons.. 

98,194 

1,106,994 

809,317 

156,410 

737.394 

957,991 

38,754 

7,580 

104,581 

84,786 

14,984 

50,651 

15,Tr5 

186,331 

81,158 

270,016 

10,064 

186,857 

11,000 

66,898 

380 

43,060 

16.85 

^65 

5.60 

L17 

L04 

.50 

65.00 

14.85 

2.80 

885.00 

5.00 

1.50 

6.75 

.70 

.60 

16.85 

18L00 

166.00 

L40 

2.50 

300.00 

.40 

•fliaTU 

Soft 

do.... 

4!aBB:8SS 

Flour... . .  -r      -. 

barrels.. 

8. 196;,  944 

Plnx                                                           hn*ih«lii_ 

iS:,m 

Wheat 

do.... 

TK,890 

Manufactured  iron 

Pig  iron 

do.... 

tons.. 

do.... 

478,906 
2,194,010 

107,  ion 

Iron  ore 

do.... 

940,535 

Copper              

do.... 

22, 488,  OS 

Building  stone 

Limestone 

Oils 

do.... 

do.... 

barrels.. 

74.SaLi 
106,4^:l 

Salt          . 

do.... 

88l4:« 

Sand 

Lumber 

Logs 

cubic  yards.. 

Mfeet.. 

do..-. 

10,S76 

4,U7,744 

120,79 

General  merchandise 

Cement 

Laths  and  shingles 

Machinery 

tons.. 

barrels-. 

M-- 

tons.. 

20,888. 4» 
15,40D 
165,745 
99,01) 

Railroad  fiee ^.. 

number.- 

17,2» 

Tot*l  valuation 

! 

69,008,90 

t 

In  the  above  table  there  is  given  a  part  of  the  local  and  the  regular  througfa 
business  both  ways  through  these  canals.  There  is  a  large  local  business  from 
one  part  of  the  Portage  Lake  to  another  and  over  in  Torch  Lake  done  by  tugs 
with  scows,  booms,  etc.,  transi^orting  lumber,  cord  wood,  hay,  charcoal,  etc,  and 
also  tows  of  rafts  of  logs  and  timber,  tunounting  in  value  to  over  $1,000,000. 
There  is  also  considerable  traffic  by  small  steamers  running  between  different 
points  around  Portage  Lake  that  do  not  make  any  renorts  unJess  they  pass 
through  the  Portage  River  or  the  upper  canal. 

TBANSPOBTATION   LINES. 

In  regard  to  this  report,  usually  given,  there  does  not  seem  to  be  any  parties 
ular  reason  to  specify  any  lines  of  steamers  and  vessels,  as  all  lines  that  now 
navigate  on  Lake  Superior  are  liable  to  use  these  canals  frequently,  and  the  con> 
ditions  of  the  channels  is  now  such  as  to  permit  the  use  of  this  waterway  by  any 
vessel  that  can  pass  through  the  "  Soo  "  River. 
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iSummary  of  expenditures  made  from  UitproinUttion  for  oiH^raUng  and  care  of 
canals  and  other  works  of  navigation  (indefinite),  act  of  July  5,  1884,  applied 
to  Portage  Lake  and  Lake  tiuperiar  canals,  Michigan,  during  fiscal  year  190'). 


Date. 

Office 
expense. 

$200.00 
275.66 
209.20 
200.00 
288.38 
213.80 

38.55 
380.90 

80.57 
131.30 
188.43 
212.00 

Field 
aervlce. 

$410.67 
500.25 
414.80 
487.00 

Pier  and 
revet- 
ment re- 
pairs. 

$98.87 
16.10 

Miacel- 
laneons. 

$15.00 
64.76 

426.30 
83.02 
64.06 
35.03 

68.10 
5.00 
5.00 
72.23 
47.88 
377.97 

Dredg- 
ing. 

Total. 

1904. 
July 

$724.64 

$4,'2i6.'88' 

865.76 

Hctptraiber 

5,286.72 

October 

720.02 

Novemlwr 

487.00 

• 

780.44 

December 

342.00 

25.80 

616.22 

1905. 
January 

106.65 

Febunary  

810.25 

""2i7.66" 
601.84 
466.00 

161.21 
68.77 

1,857.86 

Mnwh 

107.84 

April 

480.68 

May .....:::.. 



6.75 
2,231.46 

788.90 

jane 

8,286.48 

Total 

2,322.87- 

4,644.81  1  2.Ane.56 

1,218.94 

4,216.33 

15,000.00 

118. 

IMPROVEMENT  OF  IIARBOU  AT  MARQUETTE,   MICHIGAN. 

For  a  history  of  this  harbor,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  previous  years. 

Under  the  provisions  of  the  act  of  Congress  approved  June  13, 
1902,  and  the  sundiy  civil  act  of  March  3,  1903,  work  has  continued 
upon  the  construction  of  concrete  superstructure  for  the  breakwater 
in  accordance  with  the  authorized  pl'oject. 

For  detailed  description  of  this  concrete  work,  with  drawings, 
photographic  \aews,  cost,  etc.,  see  the  Annual  Reports  for  1896,  pages 
2365  to  2385;  1897,  pages  2615  to  2638,  and  1898,  pages  2252  to 
2282.  The  Annual  Report  for  1901,  pages  2775  and  2776,  gives  a 
description  and  cross-section  of  the  latest  portion  of  the  work,  which 
includes  certain  modifications  in  the  method  of  construction  found 
advisable  by  experience  during  the  earlier  progress. 

The  work  of  construction  for  the  season  of  1904  began  in  April 
and  was  continued  until  October  31,  in  which  time  there  was  built 
1,070  linear  feet  of  concrete  superstructure,  in  which  about  6,000 
yards  of  concrete  were  used.  Of  this  distance  built,  950  linear  feet 
was  at  the  south  end  of  the  work  and  120  feet  at  the  north  end,  form- 
ing the  shore-end  extension.  Of  the  foregoing  1,070  linear  feet,  820 
linear  feet  were  built  after  June  30,  1904.  The  construction  included 
the  difficult  and  tedious  work  of  removing  old  work  and  preparing  a 
foundation  in  a  depth  of  2  to  3  feet  of  water. 

The  gallery  floor  in  the  older  portion  of  the  superstructure  was  in 
Septemoer  raised  4  to  8  inches  for  a  distance  of  1,500  feet  by  build- 
ing up  with  concrete,  and  the  floor  in  the  first  200  feet  of  the  1903 
work,  where  old  forms  were  used,  was  raised  2  inches  by  laying  cement 
and  sand  mortar.  This  was  done  to  bring  the  gallery  floor  above  the 
high-water  level  and  make  it  uniform  in  height.  This  leaves  a  clear 
height  of  5^  feet  in  the  gallery  throughout  the  entire  length  of  the 
superstructure.  Ninety -one  yards  of  concrete  was  used  in  raising  the 
flooc 
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In  November,  1904,  a  protection  wall  was  built  along  the  lake- 
shore  extension  for  a  distance  of  about  100  feet  northerly  from  the 
north  end  of  the  breakwater.    This  wall  is  of  rubble  masonry. 

A  roadway  was  built  to  the  life-saving  station  boathouse  to  replace 
one  that  had  been  torn  up  in 'the  construction  of  the  shore-end 
extension. 

Soundings  were  taken  on  both  sides  of  the  breakwater  along  the 
portion  of  breakwater  whei^e  the  superstructure  was  built  in  1903 
and  1904,  and  mapj^ed,  to  show  the  condition  of  the  riprap  slopes. 

The  concrete  superstructure  is  now  built  to  a  total  length  of  2,920 
feet,  which  is  97  pen  cent  of  the  entire  length.  It  stops  100  feet 
short  of  the  end  of  the  old  breakwater,  there  not  being  money  enough 
to  build  a  pierhead  of  suitable  design  for  the  termination  of  tliis 
structure. 

There  are  reasons  why  this  work  can  not  be  completed  within  the 
limit  set  by  law,  which  should  be  stated  here : 

{a)  A  project  was  submitted  by  Maj.  James  B.  Quinn,  and  adopted 
February  27,  1890,  for  placing  a  concrete  superstructure  on  the  exist- 
ing breakwater,  at  a  cost  of  $232,936.71. 

(b)  Appropriations  were  made  from  time  to  time,  and  finally  in 
the  river  and  harbor  act  of  June  13,  1902,  provision  was  made  that 
$7,500  of  the  appropriation  might  be  expended  in  improving  harbor 
of  refuge  at  Marquette  Bay,  and  the  total  amount  so  authorized  was 
expended  at  that  point. 

{(')  This  left  the  appropriation  for  Marquette  Harbor  $7,500  short 
of  the  original  estimate. 

(d)  Owing  to  the  disadvantage  of  having  small  appropriations, 
at  two-year  intervals,  for  a  large  work,  the  work  has  cost  a  little  more 
than  the  original  estimate. 

(e)  A  severe  storm  which  swept  Lake  Superior  December  27-28. 
1904,  caused  considerable  damage  to  the  breakwater.  It  tore  out  five 
concrete  footing  blocks,  of  the  small  size  built  in  1897,  tore  out  some 
of  the  subaqueous  concrete  from  lx»neath  the  monolithic  blocks  back 
of  the  missing  f(K)ting  blocks,  and  about  400  linear  feet  of  concrete 
*'  footing  "  was  destroyed  along  the  toe  of  the  lake  side  of  the  portion 
built  in  189.5-1897,  though  a  small  portion  of  this  footing  had  been 
destroved  previous  to  this  storm.  The  decking  on  the  remaining  100 
feet  of  timber  superstructure  at  the  south  end  of  the  breakwater  was 
damaged  and  some  of  the  rock  waslied  out.  The  work  of  repairing 
these  damaged  portions  began  June  5,  1905,  and  is  now  in  progress. 
The  probable  cost  will  be  about  $4,315. 

The  causes  of  the  excess  in  cost  ai*e  therefore  briefly  stated,  the 
diversion  of  a  portion  of  the  appropriation,  the  lack  of  continuity  in 
carrying  out  the  work,  and  the  cost  of  maintenance. 

It  is  now  estimated  that  to  complete  the  existing  project  a  further 
appropriation  of  $15,000  will  be  necessary  to  build  the  pierhead. 

In  tnis  connection  attention  is  invited  to  my  report  of  September  30, 
1903,  printed  in  House  Executive  Document  Xo.  161,  Fifty-eighth  Con- 
gress, second  session,  and  also  printed  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1901,  Appendix  II,  page  2786,  reconunending 
a  further  extension  of  this  breakwater,  in  which  the  division  engineer, 
the  Board  of  Engineers  for  Rivers  and  Harbors,  and  the  Chief  of 
Engineers,  United  States  Army,  concurred.  If  provision  be  made  by 
Congress  for  this  extension,"  no  pierhead  will  be  required  at  the  present 
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end  of  the  breakwater,  and  a  smaller  sum,  of  about  $8,000  only,  will  he 
needed  to  continue  the  present  form  of  concrete  superstructure  over 
the  gap  of  100  f^et  previously  mentioned. 

For  the  maintenance  of  this  breakwater  the  sum  of  $10,000  should 
be  appropriated. 

This  work  has  been  under  the  charge  of  F.  L.  Dever,  United  States 
assistant  engineer  during  the  seasons  of  1903,  1904,  and  until  June  2, 
1905,  when  failing  health  made  it  necessary  for  him  to  resign  and 
seek  a  different  climate.  Mr.  Dever's  services  have  been  entirely 
satisfactory,  and  very  efficient  and  creditable,  and  the  same  is  true 
of  his  previous  services,  as  I  understand,  at  the  Duluth-Superior 
Harbor  on  important  work  under  otjber  district  officers. 

The  repair  work  mentioned  in  para^aph  (e)  is  carried  on  by  hired 
labor  and  the  purchase  of  materials  m  open  market  or  under  public 
notice.  The  work  is  done  by  Mr.  A.  A.  Sinclair,  overseer,  under  the 
direction  of  Clarence  Coleman,  assistant  engineer.  Mr.  Coleman's 
principal  duties  are  at  the  Suj)erior  Entry,  and  he  makes  a  journey 
to  Marquette  as  occasion  requires. 

The  sum  recommended  to  be  appropriated  will  be  expended  for 
maintenance. 

Money  statement, 

July  1,  1904,  balance  unexpended $43,604.13 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_      3, 000. 00 


46, 604. 13 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $33,000.00 

For  maintenance  of  improvement 3,954.  72 

36,054.72 

July  1,  1905,  balance  unexpended 9,649.41 

July  1,  1905,  outstanding  liabilities 250.00 

July  1,  1905,  balance  available 9,;^99.41 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  IW, 
1907,  for  maintenance  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 10,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


ABSTRACT  OF  APPBOPRIATIONS  FOR  IMPROVING  HARBOR  AT  MARQUETTE,  MICH. 

March  2,  1867  (allotment).  $85,000.00  i  August  11,  1<S88 $25,000.00 

April  10,  1869  (allotment) .     26,  730. 00  i  September  10.  1800 40, 000.  00 

July  11,  1870  _         25,000.00  '  July  13,  1892 80,000.00 

March  3,  1871 60,000.00  :  August  18,  1894 30.000.00 

June  10,  1872 50,000.00  1  June  3.  189(} 29,000.00 

March  3,  1873 15,000.00     Deposited  In  United  States 

June  23,  1874 15, 000. 00  |      Treasury  January  28, 1896  327.  76 

March  3,  1875 15,000.00  i  July,  1898.  repayment .93 

June  18,  1878 2,000.00  |  March  3,  1899 25,000.00 

August  14,  1878 2,000.00  ,  June  13,  V.A)2 26,000.00 

March  3,  1879 1,500.00     March  3,  lUm  (sundry  civil 

June  14,  1880 1,000.00  !       act) 80,000.00 


August  2,  1882 16,000.  00 

July  5.  1884 5,000.00 

August  5,  1886 10,000.00 


March  3,  1905 3,000.00 


Total 6(57,558.09 


Digitized  by  VjOOQIC 


2006       REPOBT  OF  THE   CHIEF   OF  BHGnTXSBS,  V.  8.  ARMT. 

COlfllEBCIAI.  STATISTICS. 

Receipts  and  ahipmefiU  of  Marquette,  Mich.   (inelMdimg  Pre^que  t*le^  Ifjrft.i. 

for  calendar  year  190\. 

[Tons  of  2.000  pounds.] 
ReceiptR : 

Coal 193.000 

Cement  (11,500  barrels) 2.3ft» 

Brif*  (eO,fJfir» 1311 

Salt  (3.000  barrels) 4.>i 

Oil  (l^'KiO  barrels) 3l^> 

Creneral  merchandise 12.63i"» 

Fish ixr^ 

Tanbark    (1,000  c-ords) 1,  liJi 

Total '_ 2ia29u 

Shipments : 

Iron  ore 2. 136. 17« 

Pig  Iron -UXSir* 

Lumber  (17,5*0  M  feet) 26.310 

Laths    (3.750   M) a38 

Total 2. 204. 23D 

Total  receipts  and  shipments 2.414.5^ 

Total  valuation $9, 080, 817 

Arrivals  and  departures  of  vessels   with  registered  tonnage,  for  calendar  year 


Clan. 

ApriTed. 

CJleawd.l»!5™*«d  Av«n«e 
y^umr^sa.^  tonnage.    toiUM«e. 

Steam 

Tow 

rao 

801 

tm 

194 

2,61&.746            1.84T 
547,884  .          1,387 

Total 

Decrease 

«« 

:          1       ^ 

no 

17 

370,658 

1,747 

142 

Total  arrived  and  cleared,  1,811.    These  do  not  include  the  many  boats  which 
ran  into  tliis  harbor  for  shelter,  nor  the  sninll  boats  in  the  fish  trade. 


I  I  9.      . 
HARBOR  OF  REFUGE,  MARQUETTE  BAT,  MICHIGAN. 

This  harbor  is  also  known  as  Presque  Isle  Harbor. 

For  the  description  of  the  locality  and  the  interests  to  be  benefited 
by  the  improvement,  see  Annual  Report  of  the  Chief  of  Engineers, 
United  States  Armj,  1896,  pages  2385,  2386. 

For  the  work  of  improvement,  see  the  Annual  Reports  of  the  Chief 
of  Engineers,  United  States  Army,  for  years  1897,  1901,  and  1903. 
See  also  the  current  summary. 

The  approved  projects  were  for  building  1,000  feet  of  breakwater 
running  out  from  Presque  Isle  Point  (completed  in  1900),  and  after- 
wards for  closing  a  gap  between  said  breakwater  and  the  shore  by 
cribwork  216  feet  long  (completed  in  1902), 

The  work  when  last  visited  was  in  good  condition,  and  affords 
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great  protection  to  the  commercial  business  done  in  this  bay.    No 
additional  work  is  proposed  except  maintenance. 

The  available  balance,  with  appropriation  asked  for,  will  be  used 
for  maintenance. 

Money  statement. 

July  1,  1904,  balance  unexpended $209.42 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      1, 000. 00 


July  1,  ;1905,  balance  unexpended 1, 209. 42 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPBOPBIATIONS  FOB  HABBOB  OF  BEFU6E,  MABQUETTE  BAY,   MICHIGAN. 

June  3,  1896 $20,000 

March  3,  1899 _' 30,000 

June  13,  1902 7,500 

March  3,  1905 1,000 


Total 58,500 


COMMEBCIAL  STATISTICS. 

Receipts  and  shipments  during  calendar  year  190i  at  Presque  Isle  Harhor^ 

Michigan. 

[Tons  of  2,000  pounds.] 
Receipts : 

Tanbark   (1,000  cords) 1,120 


Shipments : 

Iron  ore 1, 177, 487 

Pig    iron 34, 095 

Lath  (3,750  M) 938 

Lumber  (12,540  M  feet) 18,810 

Total 1, 231, 330 


Total  freight 1, 232, 450 

Decrease  from  1903 28, 924 


Approximate  value  of  commerce,  1904 $3,521,433 

Increase  over  1903 $141,988 

Arrivals  and  clearances  of  vessels  for  1904, 


Veaeels. 

Arrived. 

aeared. 

Total. 

Steam  

286 
40 

285 
40 

570 

Tow - — - --- 

80 

Total 

885 

825 

660 

Estimated  net  registered  tonnage,  1,250,000. 

In  addition,  several  trips  of  tugs  with  scows,  etc. 
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I  I  10. 

IMPROVEMENT    OF    HARBOR    OF    REFUGE    AT    GRAND    MARAIS, 

MICHIGAN. 

For  a  histyory  of  this  harbor  and  the  work  of  improvement  by  the 
Government,  see  Reports  of  the  Chief  of  Engineers,  United  States 
Army,  including  1881,  Appendix  E  E  4,  page  2088,  and  1871,  page 
131. 

Dredging  in  the  entrance  channel  was  done  in  1904  between  the 
dates  oi  •hme  25  and  July  25  by  the  Lake  Superior  Contracting 
and  Dredging  Company,  under  contract  with  the  United  States. 
Amount,  48,8(>G  cubic  yards,  at  17  cents  per  yard,  making  the  total 
contract  cost  $7,872.22."^  Of  this  amount  of  work  33,233  yards  were 
removed  after  June  30,  1904,  at  a  cost  of  $5,649.61. 

A  survey  of  the  channel,  made  after  the  completion  of  the  work, 
showed  the  width  of  dredging  to  be  from  180  to  190  feet,  with  an 
average  depth  of  18^  feet  at  low-water  datum,  and  a  least  depth, 
where  some  lumps  were  accidentally  left  by  the  dredge,  of  16  leet. 
The  last  previous  dredging  was  done  in  1891,  leaving  a  least  depth 
of  17  feet  for  a  width  of  175  feet.  During  the  succeeding  interval 
of  thirteen  years  the  channel  shoaled  to  a  least  depth  in  mid-channel 
of  13  feet  and  became  nearly  stationary  at  that  depth. 

The  pile  dike  which  closes  the  natural  entrance  was  built  in  1895- 
1897  to  pi-event  the  wearing  away  of  the  narrow  sand  spit*  which 
extended  to  the  east  of  the  artificial  entrance  and  arrest  the  move- 
ment of  sand  from  the  east,  both  of  which  agencies  were  gradually 
advancing  sand  bars  into  the  harbor  basin.-  It  was  also  expected  that 
with  the  dike  in  place  the  sand  brought  by  wave  action  from  the 
easterly  shore  would  be  distributed  along  the  dike  and  form  a  perma- 
nent sand  spit.  These  results  have  been  partially  realized,  and  a 
ridge  of  sand  has  been  formed  along  the  easterly  portion  of  the  dike 
ancl  is  slowly  forming  farther  west.  The  dike  is,  however,  failing 
from  age,  and  a  large  body  of  ice  which  piled  upon  it  in  the  winter 
of  1903-4  destroyed  about  100  feet  of  it  at  a  point  about  1,800  feet 
from  the  west  end,  where  the  water  was  4  or  5  feet  deep.  Currents 
through  this  gap  scoured  the  bottom  to  a  depth  of  10  to  12  feet  below 
datum.  This  break  was  closed  in  the  fall  of  1904  with  an  embank- 
ment of  riprap,  and  an  additional  1,500  feet  of  the  adjoining  dike 
was  strengthened  by  depositing  an  embankment  of  rock  against  it 
on  the  harbor  side.  The  work  was  done  by  Hugh  Steele,  under 
formal  contract,  between  the  dates  of  SeptemlJer  1  and  November  15. 
The  quantity  of  rock  placed  was  6,976  tons  of  2,000  pounds,  at  a  price 
of  $1.94  per  ton.  This  price  was  high  on  account  of  a  haul  of  45 
miles  from  the  south  side  of  Grand  Island,  there  being  no  quarries 
in  the  vicinity  of  this  harbor,  and  the  placing  of  the  rock  presented 
some  difficulty  on  account  of  shallow  water  on  the  harbor  side  and 
exposure  to  storms  on  the  lake  side  of  the  dike. 

The  cost  of  this  repair  work  was  about  $14,000,  of  which  sum 
$5,000  was  an  allotment,  by  the  Chief  of  Engineers,  from  the  emer- 
gency appropriation  of  June  13,  1902,  for  river  and  harbor  works. 

It  was  deemed  important  to  continue  this  work  and  protect  the 
remainder  of  the  exposed  portion  of  the  dike  in  order  to  save  the  old 
pile  work  and  to  hasten  the  formation  of  a  sand  beach.  This  is 
considered  of  greater  immediate  necessity  than  the  extension  of  the 
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entrance  piers.  Plans  were  prepared  and  advertised,  and  bids  were 
opened  June  26,  1905,  for  strengthening  the  dike  for  a  distance  of 
about  1,500  feet  by  building  a  second  row  of  piles  parallel  to  the 
old  dike  and  10  feet  away  on  the  harbor  side  of  the  dike,  and  filling 
the  space  between  the  old  and  new  work  with  slabs  and  rock.  Also 
for  adding  some  riprap  to  the  embankment  of  rock  that  was  placed 
last  year,  which  was  not  fully  completed  as  to  height  and  width,  and 
for  building  about  600  feet  of  new  embankment  similar  to  last  year's 
work.  The  lowest  bidder  was  Powell  &  Mitchell,  whose  aggregate 
price  was  $26,200,  and  which  has  been  reconmiended  for  award. 

This  work,  if  carried  out,  with  what  was  done  last  season,  will  reen- 
force  a  total  of  3,600  linear  feet  of  the  old  dike. 

It  is  hoped  that  no  further  work  on  the  dike  than  this  will  be  nec- 
essary, but  it  is  possible  that  the  riprap  will  settle  into  the  sand 
bottom  by  the  action  of  waves  and  require  additional  rock. 

The  present  length  of  the  west  pier  is  1,912  feet,  and  of  the  east 
pier  1,545  feet.  These  lengths  include  100  feet  of  pile  pier  at  the 
inner  end  of  each.  The  west  pier  is  344  feet  farther  into  the  lake 
than  the  east  pier. 

On  account  of  sand  movement  the  22-foot  curve  of  depth  has 
advanced  lakeward  between  four  and  five  hundred  feet  since  the 
project  for  improvement  was  adopted,  and  this  fact  will  entail  some 
additional  expense  for  pier  extension  to  deep  water. 

To  extend  the  entrance  piers  out  to  22  feet  of  water,  in  accordance 
with  the  approved  project,  would  now  require  an  addition  of  360 
feet  to  the  west  pier,  at  an  estimated  cost  or  $40,320,  and  an  addition 
of  704  feet  to  the  east  pier,  at  a  cost  of  $78,848,  or  about  $36,000  more 
than  the  original  estimate. 

The  sand  movement  in  front  of  the  entrance  is  generally  from  the 
west  toward  the  east,  and  it  is  important  that  the  west  pier  be 
extended  to  deep  water  soon  in  order  to  shut  off  the  encroachment 
of  sand  upon  the  channel  from  that  direction.  The  extension  of  the 
east  pier  should  be  built  after  the  completion  of  the  w^est  pier,  and 
it  is  quite  possible  that  its  full  extension  will  not  be  necessarjr. 

It  IS  proposed  to  expend  about  $30,000  of  the  last  appropriation  foi- 
maintenance  in  completing  the  reenforcement  of  the  pile  dike,  as 
above  described.  The  remainder  of  said  appropriation  ($20,000), 
together  with  the  sum  of  $63,401.68  (making  the  $83,401.68  esti- 
mated in  last  annual  report),  recommended  for  works  of  improve- 
ment, it  is  proposed  to  expend  in  building  the  west  pier  of  the 
entrance  out  to  the  22-foot  depth  of  water  and  in  extending  the  east 
pier  for  a  distance  of  about  385  feet,  which  it  is  hoped  will  be  all 
that  will  be  required.  The  $20,000  asked  for  maintenance  will  be 
expended  on  repairs  to  piers  and  dike. 

Money  statement. 

July  1,  1904,  balance  unexpended $22,003.64 

Amount  appropriated  by  river  and  liarbor  act  approved  March  3, 1905-     50, 000. 00 

72, 603. 64 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 22,763.94 

July  1.  1905,  balance  unexi)ended 49, 839.  70  • 

Amount  (estimated)  required  for  completion  of  existing  project 63, 401.  68 
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Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907«  in  addition  to  the  balance' unexpended  July  ]« 1905: 

For  wofks  of  improvement $63,401.68 

For  maintenance  of  improvement 20,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


$83,401-68 


ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  OF  REFUGE  AT  GRAND  Sf  ARAIS, 

MICH. 


June  14,  1880 $10,000.00 

March  3,  1881 20.000.00 

August  2.  1882 40.000.00 

July  5,  1884 35,000.00 

August  5,  1886 26,250.00 

August  11,  1888 50.000.00 

September  19,  1890 50, 000. 00 

July  13,  1892 30,000.00 

August  18.  1894 20. 000. 00 

June  3,  1896 24, 000. 00 


March  3,  1899 $25.000.0f> 

June  0,  1900  (allotted ).__  384.32 

June  13,  1902 70,000.00 

Sale  of  United  States  prop- 
erty    125.Ctft 

June  13.  1902  (allotted) 5, 000. 00 

March  3.  1905 50,000.00 

Total 455,  72a  32 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Orand  Marais,  Mich.,  190J^ 


Vessels. 

Arrived. 

Cleared. 

TotaL 

Netregi9- 
tered  ton- 
nage. 

Steam --     -  -  

680 

676 
90 

1,865 
180 

697,600 
1».0Q0 

Tow 

Total 

770  j           786 

1,586 

817.89) 

Increase  in  arrivals  and  clearances,  735 :  due  partly  to  operations  of  fish  tugs. 

Principal  arlirles  received  and  shipped,  190 4. 

fin  tons  of  2,000  pounds.] 
Receipt.«i : 

Lumber  (667  M  feet) 1,000 

Merchandise   6,0(K) 

Coal 6.000 

Total  13,000 

Shipments : 

Lumber  (38,667  M  feet) 58,000 

Lath,  10,000  M o  500 

Shingles,  10,000  M 1  OOO 

Ties    (126,000) 7,000 

Fish 800 

Merchandise   275 

Total  69,575 

Total  receipts  and  shipments 82.575 

Approximate  value  of  same $1,821,054 

Logs  towed  !n,  750,000  feet. 
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2011 


BfeSUMlfi. 

Cost  Of  operations  on  each  tcork,  both  for  fiscal  year  ending  June  SO,  1905,  and 
since  the  commeneejneni  of  operations,  with  total  ressel  freight  and  estimated 
value  of  saute. 


Name  of  work. 


Grand  Marais,  Minn 
Bay,  Mil 


Amount  ex- 
pended dur- 
ing fiscal 
vQBT  endi 
Jmie  ao,  11 


Tons  of  2,000 
pounds. 


$138.66 
790.06 


Agate  Bay,  Minn 

Dnlnth-Snperior 192,986.87 

Port  Wing,  Wis «««««- 

Ashland,  wis 

Ontonagon,  Mich 

Waterway  across  Keweenaw  Point 

Operating  and  care  of  same 

Marquette,  Mich 


Vessel  freight,  1904. 


Harbor  of  refnae,  Marquette  Bay I     (1,238,460) 


8,807.96  I 
7,  on.  58 
887.27 
16,000.00 
86,064.72 


064,240 

6,860,S88 

bl6, 617,017 

44,894 

08,486,328 

d 16, 900 

« (7  2, 295, 982 


A2, 414,684 


Grand  MaraisTMich 


22,768.94  I 


/82,676 


Total I      289,482.78  1     80,821,208 


Estimate 
value. 


167, 
18, 


179,902.00 
638,624.00 
288,200.00 
668,188.00 
726,768.00 
906,600.00 
008,049.00 


080,817.00 
621,488.00) 
821,064.00 


282,066,866.00 


Name  of  work. 


Date  of 
com- 
mence- 
ment of 
improve- 
ment 
by  the 
United 
States. 


Total  amount 

expended  by 

the  United 

States  to  June 

80,1906. 


Tons  of  2,000 
pounds. 


Vessel  freight  from  com- 
mencement of  work  to 
Jan.  1, 1906. 


Estimated 
value. 


Grand  Marais,  Minn 

Agate  Bay,  Mmn 

Duluth-Snperior 

Port  Wing,  Wis 

Ashland,  wis 

Ontonagon,  Mich 

Waterway  across  Keweenaw  Point  . 

Operating  and  care  of  same 

Marquette,  Mich 

Harbor  of  refuge.  Marquette  Bay  . . . 
Grand  Marais,  Mich 


1880 
1887 
1867 
1908 
1887 
1867 
1801 
1881 
1867 
1897 
1880 


Total. 


$166,172.24 

246,206.62 

4,881,614.14 

26,099.88 

818,644.22 

867,764.17 

1,296,604.96 

161,667.64 

667,909.28 

49,790.68 

406,888.62 


179,887 
60,429,811 
166.647,901 
168,218 
66,266,276 
2,786,764 
18,661,690 


$4,977,878.00 

107,721,424.00 

2,144,080,679.00 

2,811,687.00 

448,289,690.00 

72,796,024.00 

672,488,209.00 


A  80, 688, 819 

(11,848,440) 

1,166,874 


<  180, 708, 748. 00 
(28,626,748.00) 
16,786,646.00 


8,490,046.79 


814,718,726 


8,608,196,884.00 


",  ^N  ''j ",  «i  /  do  not  include  logs  as  follows:  a,  17,000,000  feet;  6,  89,080,000  feet;  <•,  200,000,000  feet; 
d,  1^,000  feet;  «,  10,064,000  feet;  /,  750,000  feet, 
tf  Largely  freight  passing  through  the  canals. 
A  and  i  include  Marquette  Bay. 


I   I    II. 


MODIFICATION  OF  HARBOR  LINES  AT  DULUTH  HARBOR,  MINNESOTA. 

United  States  Engineer  Office, 

Duluth,  Minn.j  June  24?  ^90^. 

General:  Referring  to  my  letter  of  March  28,  1904  (copy  of 
which,  with  indorsements  and  inclosures,'*  is  herewith),  I  have  the 
honor  to  request  a  change  in  the  harbor  lines  at  Duluth,  Minn.  The 
change  is  shown  and  described  on  the  inclosed  map**  of  Duluth 
Harlx)r. 

The  reasons  why  this  change  is  requested  are  fully  set  forth  in  the 
inclosed  correspondence,"  and  will  be  seen  by  reference  to  the  inclosed 
blueprint.** 

o  Not  printeil. 
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The  vacation  of  the  portion  of  St.  Louis  avenue  included  in  the 
proposed  boat  yard  has  been  made,  and  the  condemnation  proceed- 
ings to  obtain  title  to  lot  201  have  been  gone  through,  the  lot 
appraised,  and,  I  presume,  report  of  the  case  nas  gone  to  the  Attor- 
ney-General. 

It  is  desired  to  begin  work  on  the  boat  yard  as  soon  as  possibk 
as  the  slip  now  occupied  by  the  Government  boats  is  to  be  shortly 
so  occupied  and  filled  in  by  the  Northern  Pacific  Railway  that  it  will 
be  necessary  for  them  to  be  moved  to  some  other  place. 
Very  respectfully, 

Chas.  L.  Potter, 
Captain^  Corps  of  Engineen, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  L\  S,  A. 

[Second  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers,  U.  S.  Ajimy, 

Washington,  July  19^  190i 
Respectfully  submitted  to  the  Secretary  of  War. 
In  course  of  the  construction  of  a  boat  yard  for  use  in  connection 
with  the  improvement  of  harbor  at  Duluth,  Minn.,  and  Superior. 
Wis.,  it  is  found  necessary  to  modify  the  existing  harbor  hne  as 
requested  by  the  local  engineer  officer  and  shown  on  the  accompany- 
ing chart.* 

Concurring  in  the  request  of  Captain  Potter,  I  recommend  that 
the  harbor  line  be  changed  as  proposed,  and,  further,  that  the  Secre- 
tary place  his  approval  on  the  chart  which  has  been  prepared  for  hi^ 
signature. 

A.  Mackenzie, 
Brig.  Gen,^  Chief  of  Engineers^  JJ.  S.  Army. 
Note. — The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Secretary  of  AVar  July  20,  1901,  the 
approval  being  indicated  on  the  map. 

a  Not  printed. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  IJORTHERN  AND 
WESTERN  SHORES  OF  LAKE  MICHIGAN. 


REPORT  OF  MAJ.  J,  G.  WARREN,  CORPS  OF  ENGiyEERS,  OFFICER  IK 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITB 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOVEMENTS. 


1.  Manlgtique  Harbor,  Michigan. 

2.  Gladstone  Harbor,  Michigan. 

3.  Menominee     Harbor     and     River, 

Michigan  and  Wisconsin. 

4.  Oconto  Harbor,  Wisconsin. 

5.  Greenbay  Harbor,  Wisconsin. 

6.  Sturgeon  Bay  and  I^ake  Michigan 

*  Ship  Canal,  and  harbor  of  refuge 
connected  therewith,  Wisconsin. 

7.  Operating   and    care   of    Sturgeon 

Bay    and    Lake    Michigan    Ship 
Canal,  Wisconsin. 

8.  Ahnapee    (Algonia)    Harbor,   Wis- 

consin. 
0.  Kewaunee  Harbor,  Wisconsin. 

10.  Two  Rivers  Harbor,  Wisconsin. 

11.  Manitowoc  Harbor,  Wisconsin. 

12.  Sheboygan  Harbor,  Wisconsin. 


13.  Port     Washington     Harbor,     Wis- 

consin. 

14.  Harbor  at  Milwaukee,  Wisconsin,. 

including  harbor  of  refuge. 

15.  Milwaukee  Inner  Harbor,  Wiscon- 

sin. 
10.  South  Milwaukee  Harbor,  Wiscon- 
sin. 

17.  Racine  Harbor.  Wisconsin. 

18.  Kenosha  Harbor,  Wisconsin. 

19.  Waukegan  Harbor,  Illinois. 

20.  Fox  River,  Wisconsin. 

21.  Operating  and  care  of  locks  and 

dams  on  Fox  River,  Wisconsin. 

22.  Removing  sunken  vessels  or  craft 

obRtructlug  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Milwaukee^  Wis,^  July  15^  1905. 
General  :  I  have  the  honor  to  transmit  herewith  annual  report  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackinzie, 

Chief  of  Engineers^  U.  S,  A. 

2013 
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J  J  I. 

IMPKOVEMENT  OF  MANISTIQUB  HARBOR,  MICHIGAN. 

The  natural  condition  of  this  work  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information 
are  given  in  current  summary,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1905,  page  524. 

Operations  during  the  fiscal  year, — A  survey  of  the  harbor  is  iii 
progress  at  the  close  of  the  fiscal  year.  The  purpose  of  this  survey 
IS  to  obtain  accurate  information  as  to  the  depth  of  the  underlying 
rock  in  the  harbor  before  preparing  detailed  plans  for  its  miprove- 
ment. 

Condition  of  the  improvement, — No  soundings  have  been  taken  in 
the  channel  since  the  completion  of  the  survey  of  1903.  It  is  believed 
that  the  condition  of  the  channel  is  practically  the  same  as  at  that 
time,  which  is  fully  described  in  report  on  said  survey  and  to  which 
reference  is  made  in  current  summary,  page  525. 

Remarks. — ^The  funds  available  are  insufficient  to  permit  of  any 
improvement  to  this  harbor  which  would  be  of  material  benefit  to 
general  commerce.  If  they  were  expended  in  pier  construction,  the 
cost  of  same  probably  would  be  materially  greater  than  the  orifi^inal 
estimate,  which  was  made  on  the  supposition  that  the  work  would  be 
carried  on  continuously.  The  approved  project  provides  for  concrete 
superstructures  on  timber  cribs.  This  kind  of  work  can  not  be  done 
economically  unless  the  operations  can  be  carried  on  with  some  degree 
of  continuity. 

If  the  available  funds  ai'e  expended  in  dredging,  the  probable  re- 
sult would  be  that  the  dredged  channel,  being  largely  unprotected, 
would  soon  fill  up,  and  the  temporary  benefit  to  general  commerce 
would  be  entirely  lost. 

The  harbor  at  Manistique,  Mich.,  is  at  present  a  private  enterprise, 
and  is  maintained  and  lighted  by  private  parties.  It  is  believed  that 
if  the  United  States  begins  operations  there  under  the  provisions  of 
the  act  of  March  3,  1905,  it  will  assume  the  responsibility  for  main- 
taining and  lighting  the  whole  harbor,  and  necessarily  expend  funds 
for  maintenance  before  any  appreciable  amount  of  work  has  been  done 
upon  the  improvement. 

It  is  therefore  recommended  that  if  the  approved  project  of  im- 
provement is  to  be  carried  out  by  the  Government,  the  oalaAce  of  the 
estimate  remaining  unappropriated  and  amounting  to  $245,000  be 
made  available. 

Money  statement. 

July  1,  1904,  balance  unexpended $2,044.95 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 

27, 044. 95 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     372. 26 

July  1,  1905,  balance  imexpended 26,672.69 

July  1,  1905,  outstanding  liabilities 117.00 

July  1.  1905,  balance  available 26,555.69 

Amount  (estimated)  required  for  completion  of  existing  project 245,000.00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement  in  addition  to  the  balance  unex- 
pended July  1,  1905 $245,000.00 

Submitted  in  compliance  with  requirements  x)f  sundry  civil  act  of 
June  4,  1887. 


APPBOPRIATIONB. 

June  14,  1880 $5,000 

March  3,  1881 1,000 

March  3,  1905 25,000 

Total  31, 000 


COMMEBCIAL  STATISTICS  FOB  THE  CALENDAB  YEAR  ENDING  DECEMBEB  31,  1904. 

[Furnished  by  Mr.  E.  W.  Miller,  deputy  collector  of  customs,  Manistlque,  Mich.] 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Steam 

48 
106 

47 

Sail 

106 

Total 

149 

158 

Note. — The  report  of  arrivals  and  departures  of  vessels  does  not  include  the  operations 
of  car  ferries,  as  in  plying  between  Manistlque,  Ludlngton,  and  Frankfort,  Mich.,  they  are 
tradlns  within  the  Manistlque  district  and  are  not  required  to  report  and  clear  from  the 
port  of  Manistlque,  Mich. 

By  way  of  the  harbor. 

Tons. 

Exports 194,607 

Imports 124,545 

Total 319,152 

Principal  articles  of  export, — Lath  and  pickets,  flour,  grain,  and  general  mer- 
chandise. 
Principal  articles  of  import. — Ck)al  and  general  merchandise. 


J  J  a. 
IMPROVEMENT  OF  GLADSTONE  HARBOR,  MICHIGAN. 

The  natural  condition  of  this  work  and  project  for  its  improvement 
are  described  and  references  for  more  extended  information  are  given 
in  current  summary,  Annual  Report  of  the  Chief  of  Engineers  for 
1905,  page  625. 

Operations  during  the  fiscal  year. — Work  under  the  contract  with 
Joseph  Wolter  for  dredging  85,000  cubic  yards,  more  or  less,  was 
commenced  June  14,  1905,  and  is  in  progress  at  the  close  of  the  fiscal 
year.  The  total  amount  dredged  under  this  contract  is  17,853  cubic 
yards.    The  price  per  cubic  yard  is  13  cents. 

Condition  of  the  improvcTnent. — It  is  not  known  what,  if  any, 
changes  in  depths  have  .taken  place  since  the  completion  of  the  sur- 
vey m  1903.  The  dredging  now  in  progress  is  not  sufBciently  ad- 
vanced to  be  of  any  material  benefit  as  yet. 
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Remarks. — ^The  project  of  improvement  will  be  completed  under 
the  contract  now  in  force. 

Mhney  statement, 

Amouut  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $14, 000. 00 
June  30,  1905,  amount  expended  during  fiscal  year.  Cor  works  of  im- 
provement     133. 43 

July  1,  1905,  balance  unexpended 13,806.57 

July  1, 1905,  amount  covered  by  uncompleted  contracts 11, 050. 00 


AFPROPBIATION. 

March  3,  1905 $14,000 


CONTRACT  IN  FOBCE. 

For  dredging  85,000  cubic  yards,  more  or  less,  at  13  cents  per  cubic  yard. 

Name  of  contractor :  Joseph  Wolter. 

Date  of  contract :  June  3,  1905. 

Date  of  approval :  July  12,  1905. 

Date  of  commencement :  June  14, 1905. 

Date  of  completion :  October  14, 1905. 


CX>1CMEBCIAL  STATISTICS  FOB  THE  CAUSNDAB  YEAR  ENDING  DECEMBER  31,  1904. 

[Furnished  by  Mr.  W.  M.  Kellie,  Supt.  M.,  St.  P.  &  S.  Ste.  Marie  Ry.  Co.] 

Arrivals  and  departures  of  vessels. 


Description. 

ArrivalB. 

Depar- 
toree. 

Steam 

m 

81 

1T8 

Sail  :    -    

81 

Total 

210 

809 

By  way  of  the  harbor, 

•  Tons. 

Exports   198, 455 

Imports   295,  781 


Total 494,236 

Principal  articles  of  export. — Barley,  flour,  lumber,  oats,  and  sbingles. 
Principal  articles  of  import. — Coal  and  general  merchandise. 


J  J  3. 


IMPROVEMENT  OF  MENOMINEE  HARBOR  AND  RIVER,  MICHIGAN  AKD 

WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information  are 
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given  in  current  summary,  Annual  Report  of  Chief  of  Engineers  for 
1905,  page  526. 

Operations  during  the  fiscal  year. — During  February  and  March 
soundings  were  taken  through  the  ice  and  a  map  of  the  harbor  pre- 
pared. These  soundings  covered  the  channel  from  a  point  about  200 
feet  above  Ogden  Street  Bridge  to  the  pierheads,  and  also  an  area  out- 
side the  pierheads  of  about  4,900  feet  by  5,200  feet. 

Condition  of  the  improvement. — Between  the  pierheads  and  Ogden 
Street  Bridge  there  are  numerous  shoals  with  depths  less  than  20  feet 
over  them.  Vessels  drawing  19  feet  will  probably  experience  no  ma- 
terial difficulty  in  navigating  the  channel. 

Remarks.— The  act  of  March  3,  1905,  provided  for  "  such  modifica- 
tions of  the  existing  project  as  may  seem  best  to  save  expense  and 
subserve  the  interests  of  commerce." 

In  accordance  with  the  foregoing,  the  project  has  been  modified  by 
omitting  therefrom  the  improvement  by  the  Government  of  all  that 
portion  of  the  Menominee  River  lying  above  and  to  the  westward  of 
Ogden  Street  Bridge. 

About  1,050  linear  feet  of  the  harbor  piers  require  rebuilding  above 
the  water  line.  Preliminary  arrangements  for  this  work  have  been 
made,  and  it  is  proposed  to  do  the  work  by  hire  of  labor  and  purchase 
of  materials. 

The  funds  available  are  believed  to  be  sufficient  to  do  the  foregoing 
work,  but  are  insufficient  for  both  that  and  for  maintenance  of  channel 
and  existing  works  to  June  30, 1907. 

The^^f oUowing  estimate  is  therefore  submitted : 

For  dredging  30,000  cubic  yards,  at  13  cents $3,900 

For  minor  repairs  to  piers 1,000 

For  contingencies  and  superintendence 600 


Total 5, 500 

Mdhey  statement. 

.Tuly  1,  1904,  balance  unexpended $12,356.32 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1, 209.  21 


July  1,  1905,  balance  unexpended 11, 147. 11 


July  1,  1905,  amount  covered  by  uncompleted  contracts 2, 587. 44 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 5.500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AFFBOFBIATIONS. 


Harbor. 


March  3,  1871 $25,000.00 

June  10.  1872 25.000.00 

March  3,  1873 25,000.00 

June  23,  1874 25.000.00 

March  3.  1875 25,000.00 

August  14,  1876 8, 000. 00 

June  18,  1878 10,000.00 

March  3,  1879 10,000.00 

June  14.  1880 10,000.00 

March  3.  1881 12,000.00 

Augusts,  1882 15,000.00 

July  5,  1884 10,000.00 

August  5,  1886 3,000.00 

August  11,  1888 9,000.00 

August  18,  1894 10,000,00 

June  3,  1896 7. 150. 00 

March  3,  1899 5, 500. 00 


$234,650.00 


River, 

September  19,  1890 54,000.00 

July  13,  1892 20,500.00 

August  18,  1894 6,000.00 

June  3,  1896 15,000.00 

March  3,  1899 18,920.00 

Harhor  and  river. 

June  13,  1902  _1 50,350.(X» 

Miscellaneous  receipts  credited  to  appropriations 1,669.^5 

Total 401,089.03 


114,420.00 


COMMERCIAL  STATISTICS  FOB  THE  CALENDAR  TEAR  ENDING  DECEICBEB  31,  19(^ 

[Famished  by  Mr.  J.  W.  Laughrey,  deputy  collector  of  customs,  Marinette,  Wis.,  and  tlK 
deputy  collector  or  custoois,  Mexiominee,  Mich.] 

Arrivals  and  departures  of  vessels. 


Description. 

ArriTals. 

Deptf- 

tnrefi^ 

Steam 

478 
8» 

4- 

gall                          .                      — 

3Si 

Total 

806 

m 

— 

By  way  of  the  harJ)or. 

Tom. 

Exports 227,4fi7 

Imports 84.789 

Total 312,256 

Tonnage  in  calendar  year  ending  December  31, 1903 1,381,7M 

Decrease  in  1904 1.069,496 

Principal  articles  of  export. — Lumber,  salt,  ties,  and  general  merchandisa 
Principal  articles  of  import.— Co&l  and  coke,  fence  posts,  sugar  beets,  ana 
general  merchandise. 
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JJ4- 
IMPROVEMENT  OF  OCONTO  HARBOR,   WISCONSIN. 

The  natural  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information 
and  maps  given  in  current  sunmxary,  Annual  Report  of  Chief  of 
Engineers  for  1905,  page  527. 

Operations  during  the  fscal  year, — There  were  no  operations. 

Condition  of  the  improvement. — No  material  change  in  the  condi- 
tion of  this  improvement  has  occurred  since  June  30,  1902.  (See 
Annual  Report  for  1902,  p.  2046.) 

Proposed  operations. — It  is  proposed  to  apply  the  funds  available 
in  maintenance  of  the  south  pier. 

Money  statement, 

July  1,  1904,  balance  unexpended $3,650.23 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement i 4. 88 

July  1,  1905,  balance  unexpended 3, 646. 35 

Amount  (estimated)  required  for  completion  of  existing  project 22,610.00 


APPROFBIATIONS. 


March  3,  1881 $10,000 

August  2,  1882 15,000 

July  5,  1884 15,000 

August  5.  1886 8,000 

August  11,  1888 20,000 

July  13,  1892 3,000  |  Total 96,000 


August  18,  1894 $3,000 

June  3,  1896 4,000 

March  3,  1899 15,000 

June  13,  1902 3,000 


COMMEBCIAL  STATISTICS  FOB  THE  CALENDAB  YEAB  ENDING  DECEMBER  31,   1904. 
[Furnished  by  Mr.  W.  A.  Holt,  mayor  of  Oconto,  Wis.] 

Principal  articles  of  export. — ^Lumber,  wood,  hay,  and  general  merchandise. 

Principal  articlcn  of  import. — Coal  and  coke,  stone,  hay,  land  plaster,  and 
general  merchandise. 

Owing  to  condition  of  harbor,  exports  and  imports  by  water  were  limited  to 
some  small  vessels  which  brought  hay,  grain,  and  fruit,  and  took  back  lumber. 


J  J  5. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improvement 
are  described  and  reference  for  more  extended  information  are  given 
in  current  summary,  Annual  Report  of  the  Chief  of  Engineers  for 
1905,  page  528. 

Operations  during  the  fiscal  year. — IT.  S.  dredge  No.  1  was  em- 
ployed from  July  2  to  August  24,  1904,  in  removing  shoals  with  less 
than  19  feet  of  water  over  them.  The  amount  so  removed  was  32,042 
cubic  yards  at  a  cost  of  8.8  cents  per  cubic  yard. 
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Condition  of  the  improvement. — There  are  numerous  shoals  having 
a  depth  less  tnan  20  leet  over  them,  but  vessels  drawing  19  feet  wiU 
probably  have  no  difficulty  in  navigating  the  channel. 

Remarks, — ^The  project  for  the  improvement  of  this  harbor  is  com- 
pleted; 

It  is  believed  that  the  funds  available  are  sufficient  for  the  mainte- 
nance of  channel  and  existing  works  to  June  30,  1907,  and  therefore 
no  estimate  is  submitted. 

Money  statement. 

July  1,  1904,  balance  unexpended $5,708.71 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 

15. 70a  71 
October  1,  1904,  amount  allotted  from  appropriation  for  mainte- 
nance of  river  and  harbor  improvements,  act  of  June  13,  1902, 
returned  to  Treasury  United  States 2,671.61 

13, 037. 10 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2, 679. 07 

July  1,  1905,  balance  unexpended 10,358.  03 


AFPROFBIATIONB. 


June  23,  1866 $30,500.00 

March  2,  1867 45,000.00 

July  25,  1868   (allotted) _.  17.500.00 

April  10,  1869  (allotted)—  44,550.00 

July  11,  1870 17,500.00 

March  3,  1871 17,5<X).00 

March  3,  1873 20,000.00 

June  23,  1874 10,000.00 

March  3,  1875 10,000.00 

August  14,  1876 8,000.00 

June  18,  1878 5,000.00 

March  3,  1879 4,000.00 

June  14,  1880 6,000.00 

March  3,  1881 5,(K)0.00 

August  2,  1882 20,000.00 

July  5,  1884 10,000.00 

August  5,  1886 7,000.00 


August  11,  1888 $10,000.00 

September  19,  1890 10,000.00 

July  13,  1892 25,000.00 

August  18,  1894 25,000.00 

.Tune  3,  1896 25,000.00 

July  19,  1897 5,000.00 

March  3,  1899 28,600.00 

June  13,  1902 105,600.00 

June  13,  1902  (allotment 
from   emergencies,   river 

and   harbor) 2, 328.  39 

March  3,  1905 10,000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tion    52. 50 

Total 524, 130. 8& 


COMMEBCIAL  STATISTICS  FOR  THE  CALENDAB  TEAB  ENDING  DECEMBES  31,    1904. 

[Furnished  by  Mr.  M.  J.  McCormlck,  Green  Bay,  Wis.] 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivalfl. 

Depar> 
turea. 

Steam  and  sail 

1,870 

i,»n 
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By  way  of  the  harbor. 

Tons. 

Exports    562, 974 

Imports    - 961,240 

Total  _' 1, 524, 214 

Tonnage  In  calendar  year  ending  December  31,  1903 1,387,806 

Increase  136, 408 

Principal  articles  of  export — CJoal  and  coke,  brick,  flour,  grain,  wood,  and  gen- 
eral merchandise. 

Principal  articles  of  import. — Coal  and  coke,  lumber,  salt,  wood,  and  general 
merchandise. 


JJ6- 

IMPROVEMENT  OF  STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP 
CANAL  AND  HARBOR  OF  REFUGE  CONNECTED  THEREWITH,  WIS- 
CONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information 
and  maps  are  given  in  current  summary,  Annual  Report  of  the  Chief 
of  Engineers  for  1905,  page  529. 

Operations  during  the  fiscal  year. — ^Work  imder  the  contract  with 
the  Duluth  Dredge  and  Dock  Company  for  dredging  and  rock 
removal  was  completed  July  14,*19(M:,  and  the  contract  closed.  Under 
this  contract  there  was  dredged  1,646,977  cubic  yards,  of  which 
amount  49,766  cubic  yards  was  dredged  during  the  fiscal  year,  and 
3,436.67  cubic  yards  of  rock  was  removed,  none  of  which  was  done 
during  the  fiscal  year.  The  cost  of  the  dredging  was  $163,050.73,  of 
which  amount  $41,512.67  was  expended  during  the  fiscal  year.  The 
cost  of  rock  removal  was  $18,901.69,  of  which  amount  $1,890.16  was 
expended  during  the  fiscal  year.  The  price  paid  for  dredging  was 
9.9  cents  per  cubic  yard,  and  for  rock  removal,  $5.50  per  cubic  yard. 

The  superstructure  of  the  detached  portion  of  the  north  pier  of 
harbor  of  refuge  at  easterly  entrance  to  the  canal  was  rebuilt.  The 
work,  which  was  begun  August  20  and  completed  October  27,  1904, 
was  done  by  hire  oi  labor  and  purchase  of  materials,  at  a  cost  of 
$1,060.37. 

Condition  of  the  improvement. — With  the  exception  of  about  500 
feet  in  the  vicinity  of  tne  brid^,  the  channel  has  been  dredged  to  the 
full  projected  depth  for  its  entire  length.  There  are  numerous  shoals 
in  the  dredged  channel,  however,  the  shoalest  spot  being  about  1,800 
feet  easterly  from  the  bridge  in  mid-channel,  where  the  minimum 
depth  is  about  17.8  feet.  For  governing  depth  in  through  channel, 
see  page  529  of  this  report.  (Operating  and  care  of  Sturgeon  Bay 
and  Lake  Michigan  Ship  Canal,  Wisconsin.) 

Remarks. — Preliminary  arrangements  have  been  made  for  rebuild- 
ing about  1,100  linear  feet  of  timber  superstructure  on  the  piers 
inclosing  the  harbor  of  refuge.  It  is  proposed  to  do  this  wort  by 
hire  of  labor  and  purchase  or  materials. 

When  the  bridge  across  Sturgeon  Bay  shall  have  been  removed  or 
rebuilt,  as  provided  for  by  the  act  of  March  3, 1905,  the  remainder  of 
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the  channel  will  be  dredged  to  the  projected  depth  of  21  feet  below 
datum. 

When  the  foregoing  work  shall  be  done  the  present  project  of 
improvement  will  be  completed.  The  funds  available  are  sufficient 
for  that  purpose,  and  therefore  no  estimate  is  submitted. 

Money  statement. 

July  1,  1904,  balance  unexpended |75,6W.0T 

Amount  appropriated  by  river  and  harbor  act  approred  March  3, 1905.    50,  ODD.  00 

125, 640.  Of; 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $47,268.96 

For  maintenance  of  improvement 1, 060. 37 

48,329.33 

July  1,  1905,  balance  unexpended 77,310.74 

July  1,  1905,  amount  covered  by  uncompleted  contracts 2,04aW 


APPBOFBIATIONB. 

Harbor  of  refuge. 

March  3,  1873 140,000.00 

March  23,  1874 10,000.00 

June  18,  1878 '_ 30,000.00 

March  3,  1879 30,000.00 

June  14,  1880 10,000.00 

March  3,  1881 10,000.00 

August  2,  1882 20,000.00 

July  5,  1884 10,000.00 

August  5,  1886 5,000.00 

September  19,  1890 3,000.00 

July  13,  1892 5,000.00 

August  18,  1894 '- 5,000.00 

June  3,  1896 5,000.00 

March  3,  1809 5,500.00 

$188,50aOO 

CanaL 

July  13,  1892 $81,833.00 

August  18,  1894 20,000.00 

June  3,  1896 30,000.00 

March  3,  1899 30,000.00 

161, 833 1» 

Canal  and  harbor  of  refuge, 

June  13,  1902 $44,000.00 

March  3,  1903 178,000.00 

March  3,  1905 50,000.00 

ZTAOoaw? 

Miscellaneous  receipts  credited  to  appropriations 12,07tl5»> 

Total 634,409.50 
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COMMERCIAL  STATISTICS  i'OB  THE  CALENDAR  YEAB  ENDING  DECEMBER  31,   1904. 

L  Furnished  by  Mr.  Adam  N.  Dler,  superintendent  Sturgeon  Bay  and  Lake  Michigan  Ship 

Canal,  Wisconsin.] 

Arrivals  and  departures  of  vessels. 


Class. 

From  Lake  Michi- 
gan to  Oreen  Bay. 

From  Oreen  Bay 
to  Lake  Michigan. 

Total. 

Number. 

762 
306 

227 

Net  tons. 

Number.  1  Net  tons. 

Number. 

Net  tons. 

1904. 
Steam 

417.730 
42,668 
266,865 

675 
246 

286 

841,648 
27,846 
262,449 

1,437 
653 
468 

759,878 

SaU 

70,500 

Unrissed 

518,804 

Total 

1,297  }       716,748 

1,166 

631,948 

2,458 

1,348,601 

1903 

i,5n 

1,708 
1,986 
1,760 
2,015 
1921 

812,756 
868,961 
922,662 
749,944 
786,378 
669,641 

1,436 
1,692 
1,776 
1696 
1,825 
1,866 

738,872 
771,768 
764,666 
684,927 
681734 
616,244 

8,006 
8,300 
8,7S2 
8,468 
8,840 
3,776 

1,646,627 

1902  

1,640,714 

1901 

1,687,318 

1900 

1,484,871 

1899 

1,417,112 

1898   

1,286,886 

Navigation  through  the  canal  for  the  season  of  1904  was  resumed  April  11, 
and  was  practically  closed  December  IG,  a  period  of  249  days. 

Average  number  of  craft  passing  through  the  canal  per  day  for  the 

whole  season  (not  including  tugs) 9.86 

Average  net  tons  passing  through  the  canal  per  day  for  the  whole 

season  (not  including  tonnage  of  tugs) 5,416.43 

Average  net  tonnage  of — 

Steam  craft 528.44 

Sail  craft 125.69 

Unrigged  craft 1, 120. 52 

Statement  of  freight  and  passengers  carried  through  the  canal  during  the  cal- 
endar pear  ending  December  Sly  1904* 

B'ROM  LAKE   MICHIGAN  TO  GREEN  BAY. 


Articles. 


Agricultural  implements. 

Beets  (sugar) 

Cement 

Coal(aU  kinds) 

Pish 

Flour 

Fruit 

Glass 

Grain  (all  kinds) 


Net  tons.  | 

1 


879 

496 

990 

56,886 

4,781 

10 

2,069 

70 

860 


Articles. 


Hay 

Iron  (manufactured ) 

Merchandise  (general)  ... 
Poets  (fence  and  paving) . 

Potatoes 

Salt 


Total- 
Passengers.. 


.number. 


Net  tons. 


1,697 

15,680 

46,378 

670 

920 

10,748 


140,547 
5,984 


FROM  GREEN  BAT  TO  LAKE  MICHIGAN. 


Agricultural  implements. 

Barrels  (empty) '. 

Coal  (all  kinds) 

Dairy  products 

Fish.:. 

Grain  (all  kinds) 

Hay 

Hides 

Iron  (manufactured) 

Iron  (pig) 

Iron  (scrap) 

Logs 

Lumber 


40 

2,807 

88 

12,673 

288 

2,284 

4,828 

698 

178 

806 

1,884 

186 

900 

219,628 


Merchandise  (general ) 

Polw  ( tolegtipb ) ..'.'  1 .".'... . 
Posts  (fouce  and  paving) . . 

Potatoes 

Salt 

Sawdust 

Stone  (building  and  crib)  . 
TiMi(railroad) 


Total.. 
Passengers. 


.number. 


18,897 

1,184 

24,848 

4,910 

1,440 

1,218 

800 

96,701 

18,^790 

14,09B 


422,805 
6,882 


Digitized  by  VjOOQIC 


2024   REPOKT  OF  THE  CHIEF  OF  ENOINEEB8,  U.  8.  ARMY. 

Total  number  of  net  tons  of  freight  carried  through  the  canal  during  the 
calendar  3'ear  ending  December  ;n,  UKH 563,352 

Total  number  of  passengers  carried  through  the  canal  during  the  cal- 
endar year  ending  IXx'eniber  31,  1904 12,310 

Statement  «hotriug  quantity  and  estimated  t'alue  of  freight  carried  through  the 
canal  during  the  calendar  year  ending  December  SI,  WOj^. 


Items. 

Quan- 
tity. 

Price  per 
unit. 

Total  Talitt- 
tion. 

Agricultural  implements 

Bark 

tons.. 

cords.. 

419 

2,097 

2,500 

496 

990 

68,558 

238 

7,015 

10 

2,059 

70 

1,000 

171,760 

2,196 

173 

15,863 

1)384 

165 

800 

146,352 

60,275 

1,134 

■  146,165 

28H.400 

56,000 

300 

11,966 

98,701 

288,434 

6,637 

1200.00 

^.00 

.75 

6.00 

30.00 

4.00 

300.00 

100.00 

60.00 

60.00 

300.00 

.75 

1.25 

9.00 

140.00 

65.00 

30.00 

5.00 

•  16.00 

27.00 

175.00 

60.00 

4.00 

.20 

.50 

4.00 

18.00 

.95 

.30 

6.50 

$83,800.(1) 
iK  776.00 

Barrels  (empty) 

Beete  (sugar) 

Cement 

number.. 

tons.. 

do.... 

1.8^.00 
2,970.00 
29,  Tin.  (O 

Coal  (aU  kinds) 

Dairy  products 

Pish. 

do.... 

do.... 

.  do    - 

274,233.00 

7i.4oaoo 

701,500.  (« 

Flour 

do.... 

aio.flo 

Fruit 

do  .  . 

123, 540.  UJ 

Qlass 

do.... 

2i.ooa<ii 

Grain: 

Com 

Peas 

bushels.. 

do.... 

75a  00 
214,687.50 

Hay 

..^ tons.. 

19.735.00 

Hides 

..: ::.do!:.. 

24,280.00 

Iron: 

Manufactured 

Pig 

do.... 

do.. 

1,081,096.00 

41,68).  00 

Scrap 

do.... 

825.0) 

Logs 

Lumber 

MfeetB.M.. 

do.... 

4,«O.O0 
3,961,604.00 

Merchandise  (general) 

Paper 

tons.. 

do.... 

10,548.125.00 

68,010.0) 

Poles  (telegraph) 

Posts  (fence  and  paving) 

Potatoes 

Sawdust 

number.. 

do.-.. 

bushels.  - 

tons.. 

584,680.0) 
67,680.00 

28,ooaoo 

1.300.(0 

Salt 

do    . 

216, 20(^0) 

Stone  (building  and  crib) 

Tie8(raih-oad) 

do.... 

number.. 

cords.. 

9i;ffl5.»'. 

80,530.  a) 
86,tHO.aO 

Total 

18,aai.3B9.15 

Comparative  statement  of  principal  items  of  commerce  through  the  canal  for 
the  calendar  years  1903  and  190^. 


Year. 


Items. 


!     1906. 


Vessels number. 

Tonnage tons... 

Tonnage  (cargo) do... 

Passengers number. 

Agricultural  implements tons. 

Bark cords. 

Coal  (all  kinds) tons. 

Pish do... 

Fruit do... 

Grain  (all  kinds) bushels. 

Hay tons. 

Iron: 

Manufactured , do... 

Pig ( do... 

Logs Mfeet  B.  M. 

Lamber do... 

Merchandise  (general) tons. 

Paper do... 

Poles  (telegraph) num1)er. 

Posts  (fence  and  paving) do... 

Potatoes bushels. 

Salt tons. 

Stone  (building  and  crib) do... 

Ties  (railroad) number. 

Wood cords. 


3,006 

1,546,627 

604.798 

18,627 

217 

90 

68,283 

1,259 

1,592 

314,764 

577 

11,400 

150 

1,601 

185,625 

67,206 

830 

74,388 

161,490 

1,500 

7,002 

97,915 

167,000 

9,178 


1904. 


-.Increase.  Decrease. 


2.453  I 

1,848,681  I 

563,352  I 

12,316 

419 

2,097 

66,558 

7,015 

2.069 

172,750 

2.195 


15, 
1, 

146, 
00, 
1, 
146, 
2f-6, 
56, 
11, 
96, 


304 

71,839 

106,910 

54,600 

4,864 


101,434 


5fi3 
197.9* 

6.311 


202  I-. 
2,007    .. 

275  .. 
5,756    .. 

467    .. 

""i42.oii 

1,618 

4,463             

1,284  1            

i,an 

1 

SJ.lCJ 

! 

6,931 

1,214 


3.541 
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Estimated  value  of  freight  passing  through  the  canal  during  the 
calendar  year  ending  December  31,  1904 $18,329,399.15 

Estimated  value  of  freight  passing  through  the  canal  during  the 
calendar  year  ending  December  31 ,  1 903 18, 936, 372.  35 


Decrease  in  value  of  freight  in  1904  as  compared  with  1903. 


606,  973.  20 


Statement  showing  number  and  net  tonnage  of  tugs  passing  through  the  canal 
during  the  calendar  year  ending  December  31,  190^,  and  the  number  of  vessels 
and  unrigged  craft  towed  during  that  time. 


FROM  LAKE  MICHIGAN  TO  GREEN  BAY. 


Month. 


June 

July 

August 

September 
October  ... 
November. 
December. 

Total 


Number. 

Net  tons. 

Yenels 
towed. 

18 
87 

205 
1,101 

4 

26 

748 

7 

91 

1,810 

2 

27 

1,405 

1 

24 

1.106 

2 

82 

787 

8 

27 

596 

2 

20 

606 

2 

243 

7,801 

28 

Un- 
ringed 
towed. 


6 
21 
12 
16 
14 


lor 


FROM  GREEN  BAY  TO  LAKE  MICHIGAN. 


April 

15 
88 
30 
44 
81 
23 
42 
26 
17 

848 

1,119 

W6 

1,627 

1,484 

1,042 

965 

578 

417 

1 

May :.:..:..:..:....:..:::.  ...::.::::::::::... 

5 
9 
8 
2 

4 
2 
9 

21 

June 

22 

July 

28 

19 

September 

12 

October  

18 

November 

4 

December 

2 

Total 

206 

.   8,311 

34 

122 

Total  number  of  trips  made  through  canal  by  tugs  for  whole  season 509 

Total  number  of  net  tons 16,112 

Total  number  of  vessels  towed 57 

Total  number  of  unrigged  craft  towetl 229 

Total  number  of  vessels  and  unrigged  craft  towed 286 

Average  net  tonnage  of  tugs  stationed  at  canal 25.  75 

,  Average  number  passing  through  canal  per  day  for  whole  season 2.  04 

Number  of  tugs  stationed  at  canal  engaged  in  local  towing 3 

Tonnage  of  tugs  stationed  at  the  canal  for  local  towing 77 

Length  of  towing  route  from  harbor  entrance  to  mouth  of  Sturgeon 

Bay miles—  8.  75 

Statement  of  class  and  net  tonnage  of  vessels  coming  in  from  the  lake  via  the 
canal  during  the  year  to  seek  shelter  in  Sturgeon  Bay  from  storms. 


Month. 

Steam. 

Sail. 

Unriflrir«Ml. 

TotAl 

Number. 

Net  t.onB. 

1,677 
662 
461 
967 
968 
661 
6,586 
4,881 
762 

Number. 

Net  tons. 

Number. 

Net  tons. 

Number. 

1 

19 
26 
20 
17 
24 
27 
83 

7 

Net  tons. 

April 

1 
8 

i 

2 

7 
8 
8 

1 

1,677 

ifiy.: 

15 
21 
17 
14 
11 
16 
22 
6 

1,027 
2,148 
1,796 
1,806 
1,461 
1,557 
4,179 
866 

i              750 
1              800 

2,329 

June 

8,399 
2.782 

July 

August .     , . 

1  1             700 

2,943 

September 

October  

November 

December 

6 
3 
8 

1 

5,800 
3,400 
2,800 
1,200 

7,412 
10,493 
11,380 

2,828 

Total 

86 

15,965 

121 

14,888 

16 

14,960 

173 

46,228 
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^02$    KEPoftT  or  TffE  cHnr  or  tSGoductaw  r.  a.  AikJt¥. 


AT^T»«i^  iwt  toikm«i^  «if  «t#«ai  enft  tthgiteTgd 4<2.€S 

Ar«^ra«Kr  nHt  tMknajpe-  of  xail  fraft  ^brtnered lt&-td 

Arcra;9i^  »<  umiJiZ'^  *A  vnrifiped  «Taft  «4irtierBd 934.37 

(^imci.  ^mmnUt^,  mm4  ^Jrtimmt^4  rmime  of  rmr^rj^  ean-Krf  hw  retmsU  wrkOe  MheiUrtd 
im  fftmro^m  Bmjf,  n^mmm  of  J$0-^.  omiff  iko9t  CE/mm§  m  fnm  ike  take  eim  the 
t^nml  h^m^  i$uim4e4^ 


Prinpa-Tatel  Yvl^ 


i>Mi  »a  khKfo. tow. 

F^ih do.... 

rymr Iiami».. 

H«T tai».. 

iT*m   BMiraf«rtari»d; do 

Vamhtr MfeetRlf-. 

]f«*frr;faMvliw  ijpeBerml   

P'HAUim 

Ht^^De  '>m:MTngp«Ddcrib- 

Tvsii '  r»ibv4Ml « 

Wvjd 


CI 

SL» 

ILSi 

c» 

p_^||^  M 

US 

1MI» 

iL,w^.m 

u» 

COD 

Ml« 

1« 

HOD 

LOIl* 

Ls: 

«.0» 

«,aBc« 

B.20 

S.» 

OUSLtV 

L8S 

E3l» 

3tt^MA-0 

7  flD  . 

.» 

2,MLt» 

SLSK 

.K 

S.W.C 

M.He 

.» 

ML4S.9 

2.t» 

C» 

n.4Be.» 

Total  estimated  rahie  of  oargo  carried  bj  craft  sbeltCTed 9933..  597. 7^ 

Total  eKtfmati^fl  ralae  of  TPt»e)m  fibeitered  (baaed  od  Lloyd's  raloa- 
tlon  and  \n  ari|>roxfmate> 1. 655i.  850L  w 


Total  ralae  of  retmeUt  and  cari^o 2.080,447.75 

Principal  Unr$  of  trawfportation  using  the  canal  during  the  past  yrar  attd  Mmn- 
her  and  net  tonnage  of  boats  composing  earh  line. 


Kftmeirfliiie.  PottoflMiL 


berof     Urn- 
boato.    uceu 


ToU&do^  Ann  Arbor  »iid  Kortbem  MirWgii  B. B. Co.  T<rfedo,(Miio. 3       2.SBi 

L«rk*fr»n» Tmoifportatk/n  Co Biiira]o.N.T t       2.a» 


lAk4»  MWrbig»D  Car  Ferrr  TnuMportotkm  Co Chicago,  in 4 

Goodrich  Tr»n«portation  Co do 

Edward  Htnen  Lumber  Co do 


Goodrich  Tranvportation Co do. 

Edward  Htnen  Lumber  Co do. 

ArtbtirOnrley  Lumber  Co do. 

John  H^hrrjeder  Lumber  Co Mflwaokee,  Wii . 


Hart*ff  Steamboat  Line OreenBaVjWis 

Lmtbem  *  Hmlth  Towini;  and  Wracking  Co Stnmon  Bay,  Wis . 


ay,Wlfl 
^     BBay,^ 

Packard, Hmithft  Co do. 

Sturgeon  Bajr  Htone  Co do. 


Total. 


5.411 


4  LW 

f  s: 

5  1.31a 
16  <,7T» 

1  7m 

5  1,:3D 


54      30^X9 


Of  the  above  lines  of  tranaportatlon  the  Toledo,  Ann  Arbor  and  Nortbem 
Mk'hi^an  Railroad  Company,  the  Lackawana  Transportation  Company,  the 
CjIrxKlrk'h  TranKfiortation  Company,  and  Hart*8  Steamboat  Line  carry  both 
freight  and  fiaHw^ngerH ;  the  other  lines  freight  only. 

In  addition  to  the  above  lines  of  transportation  a  lanire  number  of  steam 
bnrf^ps,  sail  vessels,  and  unrigged  craft  engaged  in  the  general  freighting  bad- 
ness make  use  of  the  canal  <'ontinuaIly,  going  both  ways  during  the  season  of 
navigation,  and  considerable  local  business  is  done  by  tugs  engaged  in  asststing 
sail  vessels,  unrigged  craft,  etc.,  through  the  canal. 


J  J  7. 


OrEIlATING   AND  CARE   OF   STURGEON   BAY   AND   LAKE   MICHIGAN 
SHIP  CANAL.   WISCONSIN. 

Operations  during  the  fscal  year, — Operations  have  been  confined 
to  work  incident  to  operating  and  care,  examinations,  keeping  record 
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of  vessels,  and  tonnage  passing  through  the  canal,  and  making  neces- 
sary repairs  for  maintenance. 

Condition  of  the  improvement, — Navigation  through  the-  canal 
opened  April  11, 1904;  was  closed  on  account  of  ice  formation  Decem- 
ber 16,  and  was  resumed  April  3,  1905.  There  is  a  depth  of  21  feet 
below  datum  in  the  canal  and  in  the  greater  part  of  the  channel 
between  the  canal  and  the  city  of  Sturgeon  Bay. 

The  governing  depth  of  the  through  channel  connecting  Lake 
Michigan  with  Green  Bay,  of  which  the  canal  forms  a  part,  is  reduced 
to  about  15.8  feet  in  consecjuence  of  shoal  water  in  the  draw  of  the 
bridge  that  spans  Sturgeon  Bay. 

Proposed  operations, — It  is  proposed  to  apply  the  funds  for  which 
an  allotment  is  req^uested  in  maintenance,  operating  and  care,  and 
supervision  of  existing  works. 

In  accordance  with  the  provisions  of  section  4  of  river  and  harbor 
act  of  July  5, 1884,  a  summary  of  expenditures  is  herewith  given. 

Money  statement, 

July  1,  1904,  balance  unexpended $382.04 

Miscellaneous   receipts 163. 95 

Amount  allotted  for  fiscal  year  ending  June  30,  1905 8, 379. 80 

8,925.79 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 6, 965. 43 

July  1,  1905,  balance   unexpended 1,960.36 

July  1,  1905,  outstanding  liabilities 960.36 

July  1,  1905,  balance  available 1,000.00 

^vmount  allotted  for  expenditure  in  fiscal  year  ending  June  30,  1906—     12, 018.  50 

Amount  available  for  fiscal  year  ending  June  30,  1906 13,  Oia  50 


Allotments  from  appropriation  for  operating  and  care  of  canals  and  other  works 
of  navigation  {indefinite),  act  of  July  5,  1884,  applied  to  Sturgeon  Bay  and 
Lake  Michigan  iSf/^ip  Canal,  Wisconsin. 


May  5.  1893 n»415.83 

July  22,  1893 20,500.00 

July  19,  1894 10,301.13 

July  20.  1895 12,359.66 

August  10,  1896 17,513.84 

July  21,  1897 12,873.77 

July  28,  1898 27,435.79 

September  16,  1898 3,000.00 

July  24,   1899 23,551.29 

September  19,  1899 7,500.00 

January  27,  1900 1,000.00 


July  17.  1900 ^37,515.54 

July  19,  1901 8,501.68 

July  21.  1902 14.867.67 

July  13.  lOaS 7,937.98 

July  8,  1904 8.379.80 

Miscellaneous  receipts 
credited  to  appropria- 
tions    561. 93 


Total 215,215,91 


Summary  of  expenditures  made  from  appropriation  for  operating  and  care  of 
canals  and  other  works  of  navigation  {indefinite),  act  of  July  5,  188^,  applied 
to  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin,  during  the  fiscal 
year  ending  June  30,  1905, 

Services    $5,474. 11 

Supplies   467.  53 

Materials   977. 50 

Miscellaneous    46.  29 

Total 6, 965.  43 
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J  J  8. 

IMPROVEMENT  OF  AIINAPEE    (AUJOMA)    IIAUBOR,  WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  improvement 
are  described,  and  references  for  more  extended  information  and 
maps  are  given  in  current  summary,  Annual  Report  of  the  Chief  of 
Engineers  for  1905,  page  531. 

Operations  during  the  -fiscal  year. — By  hire  of  labor  and  purchase 
of  materials  352  linear  feet  of  the  north  pier  was  cut  down  and  new 
timber  superstructure  built.  The  cost  of  this  work  was  $2,298.1-2, 
exclusive  of  freight  on  timber.  The  timber,  amounting  to  78,504  feet 
B.  M.,  was  purchased  of  the  Lucas  Lumber  Company,  Tacoma,  Wash., 
and  was  shipped  to  Ahnapee  on  Government  bills  of  lading.  The 
cost  of  transportation,  and  which  is  to  be  paid  by  the  United  States, 
is  not  known  at  the  present  time. 

Dredging  for  maintenance  of  channel  was  begun  November  4  and 
completed  November  23,  1904 ;  the  dredging  was  done  by  U.  S.  dredge 
No,  i,  at  a  cost  of  10  cents  per  cubic  yard.  The  total  amount  of 
material  dredged  was  11,914  cubic  yards. 

Conditian  of  improvement. — The  channel  between  the  piers  from 
the  harbor  entrance  to  the  shore  line  is  of  the  full  projected  depth 
and  width.  The  remainder  of  the  channel  is  about  as  described  in 
Annual  Report  for  1904,  page  2823. 

Remarks, — The  funds  available  are  considered  sufficient  for  the 
maintenance  of  channel  and  existing  works  to  June  30,  1907,  and 
therefore  no  estimate  is  submitted. 

Money  statement. 

July  1.  1904,  balance  unexi)ended $9,  IdO.  es> 

June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of   improvement 3, 675.  64 

July  1,  1905,  balance  unexi)ended 5,524.05 

Amoiyit  (estimated)  required  for  completion  of  existing  project 6,206.00 


APPB0PRIATI0N8. 


March  3,  1871 $25,000 

June  10,  1872 25,000 

March  3,  1875 25,000 

August  14,  1876 8,000 

June  18,   1878 8,000 

March  3,   1879 7,000 

June  14,  1880 7,000 

March  3.  1881 8,000 

August    2,    1882 12,000 

July  5,  1884 15,000 

August  5,  1886 15,000 


August  11,  1888 $5,000 

September  19,  1890 6,000 

July  13,  1892 7,000 

August  18,  1894 5,000 

June  3,  1896 5,000 

March  3,  1899 13,000 

June  13,  1902 10,000 

Miscellaneous    receipts    cred- 
ited to  appropriations 220 


Total 206,220 
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COMMEBCIAL  STATISTICS    FOB  THE   CAI^NDAB  YEAR   ENDING   DECEMBEB   31,    1904. 

[Furnished  by  Mr.  M.  C.  Haney,  mayor  of  Algoma,  Wis.) 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Steam 

500 
300 

600 

Sail 

800 

Total 

800 

800 

By  all  ways  of  transportation. 

[About  two-thirds  of  which  is  by  way  of  the  harbor.] 

Tons. 

Exports :. 100,  622 

Imports    199. 472 

Total    300, 094 

Tonnage  in  calendar  year  ending  December  31,  1903 117,  743 

Increase    182,351 

Principal  articles  of  export. — Grain,  hay,  railroad  ties,  and  general  mer- 
chandise. 

Prrncipal  articles  of  import. — Coal  and  coke,  lumber,  saw  logs,  and  general 
merchandise. 


J  J  9. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  harbor  and  project  for  its  improve- 
ment is  described,  and  references  for  more  extended  information  are 
given  in  current  summary,  Annual  Report  of  the  Chief  of  Engineers 
for  1905,  page  531. 

Operations  during  the  fiscal  year, — Four  hundred  and  fifty  linear 
feet  of  the  north  pier  and  200  linear  feet  of  the  south  pier  were  cut 
down  and  new  timber  superstructure  built.  The  work  was  done  by 
hire  of  labor  and  purchase  of  materials  at  a  cost  of  $5,236.41. 

Dredging  for  maintenance  of  channel  w^as  be^n  November  26, 
1904,  and  completed  April  24,  1905,  the  work  having  been  suspended 
during  the  winter.  The  dredging  w^as  done  by  U.  S.  dredge  No.  i, 
at  a  cost  of  8.1  cents  per  cubic  yard.  The  total  amount  of  material 
dredged  was  18,189  cubic  yards. 

Condition  of  the  improvement, — The  channel  has  the  full  pro- 
jected depth  of  15  feet  below  datum,  wdth  a  least  width  of  about  120 
feet. 

Remarks, — About  450  linear  feet  of  the  south  pier  adjoining  the 
portion  provided  with  new  superstructure  in  1904  is  in  bad  condi- 
tion. This  portion  should  be  cut  down  and  new  timber  superstruc- 
ture built. 

The  funds  available  are  sufficient  for  the  maintenance  of  channel 
and  for  minor  repairs  to  piers  to  June  30,  1907,  but  are  insufficient 
for  building  superstructure  on  south  pier. 
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The  following  estimate  for  rebuilding  superstructure  is  submitted: 

For  rebuilding  450  Unear  feet  of  pier  above  the  water  Une,  at  $10 ^500 

For  contingencies  and  superintendence 450 


Total   4,950 

Money  statement. 

July  1,  1904,  balance  unexpended 18,308.32 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      3, 000. 00 


11,308.32 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 7,981.70 


July  1.  1905,  balance  unexpended 3,32a62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 4,950.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPBOPRIATION6. 


March  3,  1881 $5,000.00 

August  2,  1882 12,000.00 

July  5,  1884 18,000.00 

August  5,  1886 10,000.00 

August  11,  1888 10.000.00 

September  19,  1890 20,000.00 

July   13,   1892 30,000.00 

August  18,  1894 20,000.00 

June  3,  1896 25,000.00 


March  3,  1899 $8,800.00 

Jime  13,  1902 11,000.00 

March  3,  1905 3,000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions    52.19 


Total 172,852.19 


Appropriated  by  local  authorities  in  1881  and  expended  by  the  United  Stntes 
under  the  direction  of  the  engineer  officer  in  charge,  $8,042.72. 


COMMERCIAL  STATISTICS   FOR  THE   CALENDAR  TEAR  ENDING   DECEMBER  31,  1901. 

[Fnrnidhed  by  Mr.  Charles  Metzner,  Mayor  of  Kewaunee,  Wis.] 

Arrivals  and  departures  of  vessels. 


Deacrlption. 


Steam  and  sail . 


Arrivals.  jDepartows- 

4fi 


480 


By  way  of  the  harbor. 

Ton*. 

Exports a37/221 

Imports 220,829 

Total  558.050 

Tonnage  in  calendar  year  ending  December  31,  1903 782.0^7 

Decrease  in  1904 224,  (MT 

Principal  articles  of  export. — Flour,  hay,  peas,  potatoes,  wheat,  and  genenil 
merchandise. 

Principal  articles  of  import, — Coal  and  coke,  cement,  mill  stuffs,  oil,  and 
general  merchandise. 
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J  J    10. 
IMPROVEMENT  OP  TWO  RIVERS  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information  and 
maps  are  given  in  Annual  Report  of  the  Chief  of  Engineers  for  1903, 
pages  481,  482,  and  1850. 

Operations  during  the  fiscal  year. — During  September,  1904,  minor 
repairs  were  made  to  the  revetment  along  the  south  pier,  and  addi- 
tional filling  was  deposited  behind  the  revetment.  The  work  was 
done  by  hire  of  labor  and  use  of  U.  S.  dredge  No.  1.  About  3,600 
cubic  yards  was  cast  over  by  the  dredge,  at  a  cost  of  21  cents  per  cubic 
yard.  The  filling  was  done  under  an  emergency,  and  under  extremely 
unfavorable  weather  conditions;  hence  the  relatively  high  cost  of 
same. 

A  bar  having  formed  at  the  harbor  entrance,  dredging  for  its 
removal  was  begun  April  27  and  completed  May  19.  1905.  The 
amount  of  material  dredged  was  7,330  cubic  yards.  Tne  work  was 
done  by  U.  S.  dredge  No.  i,  at  a  cost  of  12.8  cents  per  cubic  yard. 

The  building  of  180  linear  feet  of  revetment  along  the  south  pier, 
in  continuation  of  the  revetment  built  under  the  contract  with  Frnnk- 
man  Bros.  &  Morris,  was  commenced  May  31  and  completed  June 
14, 1905.  The  work  was  done  by  hire  of  labor  and  use  of  the  Govern- 
ment dredging  and  pile-driving  plants,  at  a  total  cost,  exclusive  of 
filling  the  revetment,  of  $1,321.74.  About  6,300  cubic  yards  of  ma- 
terial was  cast  over  by  the  dredge  for  filling  behind  the  revetment, 
at  a  cost  of  15  cents  per  cubic  yard. 

A  survey  of  the  harbor  with  a  view  to  obtaining  depths  of  Ifi  and 
18  feet,  respectively,  ordered  by  act  of  March  3,  1905,  was  completed 
June  17.    The  cost  of  this  survey  was  $248.75. 

Condition  of  the  improvement. — The  channel  has  the  full  projected 
depth  of  13  feet  below  datum  for  a  minimum  width  of  about  200  feet. 

tiemarks. — The  project  for  the  improvement  of  this  harbor  is  now 
completed,  and  the  piers  are  in  good  condition,  except  for  a  few  minor 
repairs  to  the  decking.  It  is  believed  the  funds  available  are  suffi- 
cient for  the  maintenance  of  channel  and  existing  works  to  June  30, 
1907,  and  therefore  no  estimate  is  submitted. 

Money  statement. 

July  1,  1904,  balance  unexpended $440. 02 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_      6, 600. 00 

7,040.02 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2, 929,  77 

July  1,  1905,  balance  unexpended 4, 110.  25 

July  1,  1905,  outstanding  liabilities 234.74 

July  1, 1905,  balance  available 1 3, 875, 51 
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APPBOPBIATIONS. 


March  3,  1871 $25,000 

June  10,  1872 25,000 


July  5,  1884 $8,000 


August  11,  1888. 

March  3,  1873 25,000  '  September  19,  1890. 

June  23.  1874 15.000  i  July  13,  1892 

March  3,  1875 15,000 

August  14,  1870 5,000 

June  18,  1878 10,000 

March  3,  1879 20,000 

June  14,  1880 20,000 

March  3,  1881 15,000 

August  2,  1882 15,000 


August  18,  1894 

June  3,  1896 

March  3,  1899 

June  13,  1902 20,000 

March  3,  1906 6,  GOO 


2.500 
3,000 
3,000 

3,000 
5.000 
8,000 


Total 249, 100 


COMMERCIAL  STATISTICS  FOB  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1904. 

[FurniBhed  by  the  mayor  of  Two  Rlyers,  Wis.] 

Arrtvaltt  and  departures  of  vessels. 


Description. 

Arrivals. 

DeparturoflL 

Steam ^ 

Sail 

»6 

sn 

186 

Total 

432 

4S 

By  way  of  the  harbor. 

Tons. 

Exports 40,  777 

Imports 82.009 


Total 122.  84C 

Tonnage  in  calendar  year  ending  December  31,  1903 108,273 


Increase  in  1904 14,573 

Prhieipal  articles  of  export. — Hay.  peas,  veneered  goods,  and  wood  type. 
Principal  articles  of  import. — Coal  and  coke,  lumber,  saw  logs,  and  wood. 


J  J  ". 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

The  oriffinal  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described,  and  reference  for  more  extended  information  and 
maps  are  given  in  current  summary,  Annual  Report  of  the  Chief  of 
Engineers  for  1905,  page  533. 

Operatians  during  the  -fiscal  year, — ^The  repairs  to  the  outer  crib  of 
the  south  pier  which  had  been  seriously  damaged  by  a  vessel  colliding 
with  it,  and  which  were  in  progress  at  the  beginning  of  the  fiscal  year, 
w^ere  completed  in  August,  1904.  The  repairs  were  made  by  Greiling 
Brothers,  under  an  emergency  contract,  at  a  cost  of  $1,706.51,  exclusive 
of  the  cost  of  superintendence  and  inspection. 

Dredging  for  restoration  of  channel  was  begun  May  22  and  com- 
pleted June  6, 1905.    The  work  was  done  by  U.  S.  dreoge  No.  1,  at  a 
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cost  of  8  cents  per  cubic  yard.  The  amount  of  material  dredged  was 
8,601  cubic  yards. 

Condition  of  the  improvement. — ^The  entrance  channel  has  the  pro- 
jected depth  of  20  feet  below  datum  for  a  width  of  about  200  feet. 

Rexnarks. — ^The  timber  superstructures  of  both  harbor  piers  are  in  a 
very  dilapidated  condition.  The  funds  available  are  sufficient  to  re- 
build them  with  timber,  but  inasmuch  as  in  Annual  Report  for  1904, 
page  2828,  it  was  recommended  that  the  new  supei-structures  be  built 
of  concrete,  and  inasmuch  as  the  subject  of  building  concrete  super- 
structures at  various  harbors  on  Lake  Michigan  has  been  investigated 
by  a  Board  of  Engineers  created  for  that  purpose,  nothing  has  been 
done  toward  rebuilding  the  superstructures  pending  the  report  of 
said  Board. 

It  is  believed  that  the  funds  available  are  sufficient  for  maintenance 
of  channel  and  existing  works  to  June  30,  1907,  and  therefore  no 
estimate  is  submitted. 

Money  statement. 

July  1,  1904,  balance  unexiiended $4, 343.  (5J) 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905  _  110, 000. 00 

114,343.69 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2, 466. 92 

July  1,  1905,  balance  unexpended 111,876.77 

APFROPBIATIONS. 


August  30,  1852 |8, 000. 00 

June  23,  1866 52, 000. 00 

March  2,  1867 45,000.00 

July  25,  1868  (allotted).—  17,500.00 

April  10,  1869  (allotted)--  17,820.00 

July  11,  1870 20,000.00 

March  3;  1871 11,000.00 

March  3,  1S73 20,000.00 

June  23,  1874 10, 000. 00 

March  3,  1875 10,000.00 

August  14,  1876 8, 000.  00 

June  18,  1878 15,000.00 

March  3,  1879 6,500.00 

June  14,  1880 7,000.00 

March  3,  1881 4,000.00 


August  2.  1882 $10,000.00 

July  5,  1884 15,000.00 

August  5,  1886 15,000.00 

August  11,  1888 1.-  8,000.00 

September  19,  1890 8, 000. 00 

July  13,  1892 28,000.00 

August  18,  1894 20,000.00 

June  3.  1896 44,440.00 

^^M^ch  3,  1899 3,300.00 

June  13,  1902 45, 000.  00 

March  3,  1905 110,000.00 

Misc*ellaneous  receipts  cred- 
ited to  appropriations—  252.  72 

Total 558.812.72 


COMMERCIAL  STATISTICS   FOB  THE  CALENDAR   YEAR  ENDING  DECEMBER  31,   1904. 
[ Furnished  by  Mr.  William  H.  Devos,  collector  of  customs,  Milwaukee,  Wis.] 
Arrivals  and  departures  of  vessels. 


Description. 


Arrivals. 


Departures. 


Steam  and  sail., 


1,8&4 


1,868 


ENG  1905  M 128 
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By  way  of  the  harbor. 

Tons. 

Exports    8^,272 

Imports    e09. 48T 

Total 1, 504, 759 

Tonnage  in  calendar  year  ending  December  31,  1903 16. 115,951 

Decrease  in  1904 14,611,192 

Note, — The  commercial  statistics  for  1903  were  obtained  from  the  mayor  of 
the  city  of  Manitowoc.  For  the  year  1904  they  were  furnished  by  the  collector 
of  customs  of  Milw^aukee  district  It  Is  believed  that  the  former  were  in  excess 
of  the  actual  amount  and  that  the  latter  are  more  nearly  accurate. 

Principal  articles  of  export, — Flour,  grain,  mill  stuffs,  malt,  and  general 
merchandise. 

Principal  articlof  of  import. — C^oal,  lumlier,  salt,  and  general  merchandise. 


J  J   «• 
IMPROVEMENT   OF   SHEBOYGAN   HARBOR,    WISCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described,  and  reference  for  more  extended  information  and 
iot  reports  on  examinations  and  surveys  are  given  in  the  current 
summary,  Annual  Report  for  1905,  page  534. 

Operations  du7nn(/  the  ■fiscal  year, — Between  August  25  and  October 
31, 1904:,  20,164  cubic  yards  of  material  was  removed  from  the  channel 
and  the  projected  depth  of  21  feet  below  datum  was  obtained.  The 
work  was  done  by  hire  of  labor  and  use  of  U.  S.  dredge  No,  U  at  a 
cost  of  12J  cents  per  cubic  yard. 

Work  under  the  contract  w^ith  Nelson  J.  Gaylord  for  crib-pier 
extension  was  completed  November  30,  1904,  and  the  contract  clcRsed. 
Under  this  contract  the  north  pier  was  extended  200  feet  and  the 
south  pier' 600  feet  by  timber  cribs,  each  100  by  24  by  22^  feet, 
including  superstructure,  and  placed  on  pile  foundations.  During 
the  fiscal  year  the  south  pier  was  extended  400  feet.  The  total  cost  of 
the  work  under  this  contract  was  $63,689.08,  exclusive  of  the  cost  of 
superintendence ;  of  this  amount,  $iB8,476.28  was  expended  during  the 
fiscal  year. 

The  replacing  of  about  352  feet  of  the  inshore  portion  of  the  north 
pier  by  a  she«t-pile  revetment  was  begun  June  15,  1905,  and  is  in 
progress  at  the  close  of  the  fiscal  year.  The  work  is  being  done  by 
hire  of  labor  and  use  of  the  Government  dredging  and  pile-driving 
plants.  About  150  linear  feet  of  the  old  pier  na^  been  removed 
preparatory  to  building  the  new  revetment,  and  some  pile  driving 
has  been  done.  ^Vhile  not  employed  in  removing  the  old  pier  the 
dredge  is  employed  in  dredging  in  the  channel  for  restoration  of  the 
projected  depth  of  21  feet.  There  has  been  thus  dredged  1,974  cubic 
yards,  at  a  cost  of  10  cents  per  cubic  yard. 

The  pile  protection  at  the  outer  end  of  south  pier,  built  in  190i, 
Mas  carried  away  during  the  past  winter.  It  has  been  replaced. 
the  wprk  having  been  done  by  hire  of  labor  and  use  of  the  Govern- 
ment pile-driving  plant. 

Condition  of  the  improvement. — ^The  channel  between  the  piers  has 
a  navigable  depth  of  20  feet  below  datum,  shoaling  having  occurred 
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since  the  completion  of  dredging  in  1904.  The  dredging  now  in 
progress  will  restore  the  channel  to  the  full  projected  depth  of  21  feet. 

Remarks, — The  present  project  is  now  completed,  with  the  exception 
of  an  extension  of  100  feet  to  the  northerly  end  of  the  breakwater. 
While  it  is  believed  that  an  extension  of  100  feet  might  be  of  some 
benefit,  it  is  thought  that  an  extension  of  200  feet  is  really  needed 
in  order  to  obtain  the  full  benefit  of  the  breakwater.  It  is  not  deemed 
advisable  to  make  a  greater  extension  shoreward  than  200  feet,  for  it 
is  doubtful  if  any  materially  greater  benefit  will  be  derived  there- 
from, unless  the  extension  was  carried  practically  to  the  shore,  in 
which  case  the  cost  would  be  very  excessive  and  entirely  dispro}X)r- 
lionate  to  the  benefit  to  be  obtained. 

There  are  sufficient  funds  now  available  to  permit  of  building  the 
projected  100  feet  extension,  but  for  an  extension  of  200  feet  the 
additional  sum  of  $11,500  w.ould  be,  required.  It  would  probably 
cost  less  proportionately  to  build  two  cribs  than  to  build  but  one,  as 
approximately  the  same  amount  of  plant  would  be  required  in 
either  case. 

In  view  of  the  foregoing  reasons  and  as  the  subject  of  further  pro- 
tection of  this  harbor  against  the  injurious  effect  of  northeast  storms 
has  been  investigated  by  a  Board  of  Engineers  created  for  that  pur- 
pose, nothing  has  been  done  toward  further  extension  of  the  break- 
water pending  the  report  of  said  board. 

About  900  feet  of  the  north  pier  and  about  930  feet  of  the  south 
pier,  bein^  the  portions  of  the  crib  piers  between  the  pile  piers  and 
the  extensions  of  1904,  are  in  bad  condition.  These  portions  of  the 
piers  are  from  12  to  32  years  old,  and  the  superstructure  is  badly 
decayed.  The  cribs  should  be  cut  down  and  new  superstructure 
built. 

The  following  estimate  for  maintenance  of  channel  and  existing 
works  for  the  fiscal  year  ending  June  30, 1907,  is  submitted  : 

For  cutting  down  and  rebuilding  1,830  linear  feet  of  timber  superstruc- 
ture, at  $10 $18,300 

For  dredging  30,000  cubic  yards,  at  13  cents 3, 900 

For  minor  repairs  to  piers  and  breakwater 2,000 

For  contingencies  and  superintendence 2,300 


Total   26, 500 

Money  statement, 

July  1,  1904,  balance  unexpended $44,793.11 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     18, 000. 00 

62, 793. 11 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $38,251.29 

For  maintenance  of  improvement 6, 002. 00 

44,253.20 


July  1,  1905,  balance  unexpended 18,  539.  82 

July  1,  1905,  outstanding  liabilities 728.50 


July  1,  1905,  balance  available  _.: 17,811.32 


f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1905 26,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 11^7,  and  of  *segtloQ  7  of  the  river  and  harbor  act  of  1899. 
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APPBOPBIATIONS. 


August  30,  1852 $10,000.00 

June  28,  1864  ( allotted )  — _  10. 000.  00 

June  23,  1866 47,  598.  91 

March  2,  1867 8,000.00 

April  10,  1860  (allotted)  __  14,850.00 

July  11,  1870 15.000.00 

March  3,  1871 15,000.00 

June  10,  1872 18,000.00 

March  3,  1873 10,000.00 

June  23,  1874 10,000.00 

March  3.  »875 12,000.00 

August  14,  1876 6,000.00 

June  18,  1878 4, 000. 00 

March  3,  1879 3,000.00 

June  14,  1880 7,000.00 

March  3,  1881 25,000.00 


August  2,  1882 $30,000.00 

July  5,  1884 28,000.00 

August  5,  1886 15,000.00 

August  11.  1888 15,000.011 

September  19,  1890 15,000.00 

July  13,  1892 25,000.(W 

August  18,  18J)4 25,O0a0(J 

June  3,  1896 , 26.000.{)i) 

March  3,  1899 28,400.00 

June  6,  1900 52,OO0.0C> 

June  13,  1902 90.000.a) 

March  3,  1905 18,000.00 

Miscellaneous  receipts  cred- 
ited to  appropriations.-.  91.63 

Total 582,940.54 


COMMERCIAL   STATISTICS   FOB  THE   CALENDAB  YEAB  ENDING   DECEMBER  31,   1904. 

[Furnished  by  Mr.  Theodore  Dlckman,  mayor  of  Sheboygan,  Wis.] 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivala. 

Departures 

Steam 

641 
M4 

641 

Sail - 

m 

Total 

905 

9oe 

By  way  of  the  fcorbor. 

Tom. 

Exports    622,95*5 

Imports    5, 102, 793 

Total 5,725,749 

Tonnage  in  calendar  year  ending  December  31,  1903 1,351,042 

Increase 4,374,707 

Principal  articles  of  export. — Coal,  furniture,  lime  and  cement,  lumbtf,  and 
general  merchandise. 

Principal  articles  of  import. — Coal  and  coke,  bark,  lumber,  stone,  wood,  and 
general  merchandise. 


J  J  13. 
IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR.  WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information  and 
for  reports  on  examinations  and  surveys  are  given  in  current  sum- 
mary, Annual  Report  for  1905,  page  533. 

Operations  during  the  -fiscal  year,— There  were  no  operations  other 
than  taking  soundings  and  preparation  of  map. 

Condition  of  improvement. — ^The  piers  are  built  the  full  length 
contemplated,  and  are  in  fair  condition.    The  channel  and  basiniJ 
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have  the  required  depth  of  13  feet  below  datum.  A  bar  in  mid- 
channel  and  immediately  outside  of  the  pierheads,  with  a  least  depth 
of  12.5  feet  over  it,  partially  obstructs  the  entrance. 

Proposed  operations. — It  is  proposed  to  apply  the  balance  available 
for  maintenance  of  existing  works  in  dredging  and  for  repairs  to 
piers  as  may  be  needed  from  time  to  time. 

It  is  believed  that  the  funds  available  are  sufficient  for  these  pur- 
j>oses  to  June  30,  1907 ;  therefore  no  estimate  for  an  additional  appro- 
priation is  submitted. 

Money  statement. 

July  1,  1904,  balance  unexpended $5,651.44 

June  80,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement .• 311.25 

July  1,  1905,  balance  unexpended 5,340.19 


APPROPRIATIONS. 


July  11,  1870 $15,000.00 

March  3,  1871 15,000.00 

June  10,  1872 15, 000. 00 

March  3,  1873 15,000.00 

June  23,  1874 10,000.00 

March  3,  1875 10,000.00 

August  14,  1876 8,000.00 

June  18,  1878 5,000.00 

March  3,  1879 7,500.00 

June  14,  1880 20,000.00 

March  3,  1881 17,000.00 

August  2,  1882 17,000.00 

July  5,  1884 10, 000. 00 


August  5,  1886 

September  11,  1888 

September  19,  1890 

July  13,  1892 

August  18,  1894 

June  3,  1896 

March  3,  1899 

June  13,  1902 

Miscellaneous  receipts  cred- 
ited to  appropriations — 


$5,000.00 
5,000.00 
3,000.00 
6,  500.  00 
5,000.00 
5,500.00 
4,400.00 
6,000.00 

68.25 


Total 204,  968. 25 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,   1904. 

[Furnished  by  Mr.  Charles  A.  Mueller,  mayor  of  Port  Washington,  Wis.] 

ArHvaU  and  departures  of  vessels. 


Description. 

Arrivals.  'Departures. 

i 

Steam 

864  '                 261 

Sail -    -                         

65                     66 

Total 

829 

8S6 

By  way  of  the  harbor. 

Tons. 

Exports    12, 073 

Imports   48, 428 

Total ' 60, 501 

Tonnage  in  calendar  year  ending  December  31,  1903 57, 101 

Increase  in  1904 3,400 

Principal  articles  of  export. — Brick,  chairs,  furniture,  and  hay. 
Principal  articles  of  import. — Coal  and  coke,  lumber,  saw  logs,  shingles,  and 
wood. 
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J  J 14. 

IMPROVEMENT  OF  HARBOR  AT  MILWAUKEE,    WISCONSIN,   INCLU1> 
ING  HARBOR  OF  REFUGE. 

The  natural  condition  of  this  work  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information  and 
for  reports  on  examinations  and  surveys  are  given  in  current  sum- 
mary, Annual  Report  for  1905,  page  535. 

Operations  during  the  fiscal  year. — Work  under  the  contract  ifrith 
Mr.  W.  H.  Gillen  for  construction  of  concrete  superstructures  on 
breakwater  and  north  harbor  pier,  which  was  in  progress  at  the  be- 
ginning of  the  fiscal  year,  was  completed  November  8,  1904,  and  the 
contract  closed.  Under  Unis  contract  the  inner  end  of  the  break- 
water for  a  distance  of  2,350  feet  and  the  inner  end  of  the  north  har- 
bor pier  for  a  distance  of  1,050  feet  were  provided  with  permanent 
concrete  superstructures.  During  the  fiscal  year  250  feet  of  super- 
structure on'  the  breakwater  and  the  entire  1,050  feet  of  north  pier 
superstructure  were  built.  The  total  cost  of  the  work  done  under  this 
contract  was  $196,527.19,  exclusive  of  the  cost  of  superintendence  and 
inspection.  Of  this  amount  $120,085.56  was  expended  during  the 
fiscal  year. 

Total  cost  of  breakwater  superstructure $118.022.5.' 

Total  cost  of  north  pier  superstructure 78.504. 04 

Total 196,  527. 11^ 

On  May  29,  1905,  a  new  contract  was  entered  into  with  Mr.  \V.  II 
Gillen  for  the  construction  of  1,100  feet,  more  or  less,  of  concrete 
superstructure  on  the  breakwater,  and  of  600  feet,  more  or  less,  of  con- 
crete superstructure  on  the  north  harbor  pier.  Work  under  this  con- 
tract, which  is  in  continuation  of  that  completed  in  November,  1904. 
was  commenced  June  7,  1905,  and  is  in  progress  at  the  close  of  the 
fiscal  year.  A  portion  of  the  old  timber  superstructure  on  the  north 
pier  has  been  removed  and  a  few  piles  have  been  driven.  No  concrete 
nas  yet  been  made  and  no  work  has  yet  been  done  on  the  breakwater 
under  this  contract.  No  expenditures  have  been  made  under  thi> 
contract  except  for  supervision  and  inspection. 

•  Condition  of  the  improvement. — ^The  harbor  channel  has  the  re- 
quired depth  of  21  feet  below  datum  for  a  minimum  width  of  140  feet. 

Remarks. — On  the  completion  of  the  work  now  under  contract  the 
breakwater  will  be  provided  with  a  permanent  concrete  superstruc- 
ture from  the  shore  to  the  ''  fair-weather  opening,"  a  distance  of  3,450 
feet. 

The  timber  superstructure  for  a  distance  of  700  feet  south  from  the 
"  fair-weather  opening  "  is  very  dilapidated  and  is  in  an  unsafe  con- 
dition by  reason  of  decay.  This  superstructure  should  be  replaced 
with  concrete  at  the  earliest  possible  time. 

The  remainder  of  the  timber  superstructure  for  a  distance  of  3,10i*t 
feet,  and  which  was  huilt  in  1899-1900,  is  in  good  condition,  and  will 
probably  not  require  rebuilding  for  five  or  six  years.  But  inasmuch 
as  a  contract  for  a  large  amoimt  of  work  can  be  awarded  at  lower  unit 
prices  than  for  a  relatively  small  amount,  it  is  recommended  that  the 
entire  concrete  superstructure  remaining  to  be  built  be  awarded  under 
a  continuing  contract.    Estimates  are  accordingly  submitted,  on  the 
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basis  of  a  continuing  contract,  for  700  linear  feet  of  concrete  super- 
structure, to  be  built  at  the  earliest  possible  time,  and  for  an  addi- 
tional 3,100  linear  feet  to  be  built  later. 

It  is  proposed  that  the  general  construction  of  the  proposed  con- 
crete superstructure  shall  be  similar  to  that  already  built,  except  that 
as  the  outer  3,000  feet  of  the  breakwater  is  30  feet  wide,  a  relatively 
heavier  superstructure  will  be  required  over  that  portion  than  over 
the  portion  now  built  and  which  is  24  feet  wide. 

On  the  completion  of  the  contract  now  in  force  the  entire  north 
harbor  pier  will  be  provided  with  a  permanent  concrete  super- 
structure. 

The  superstructure  of  the  entire  south  pier  will  require  rebuilding 
in  the  near  future.  The  outer  600  feet  is  in  a  very  dilapidated  con- 
dition and  should  be  rebuilt  at  the  earliest  possible  time.  The  super- 
structure over  the  remaining  portion  of  the  south  pier,  1,150  feet  in 
length,  is  in  fair  condition,  most  of  it  having  been  rebuilt  in  1896- 
1899.  It  will,  however,  require  rebuilding  within  a  few  years,  and 
it  is  recommended,  for  the  same  reasons  as  those  advanced  for  the 
breakwater,  that  the  superstructure  of  the  entire  south  pier  be  rebuilt 
with  concrete  under  a  continuing  contract,  and  estimates  are  accord- 
ingly submitted  for  600  linear  feet  to  be  built  as  soon  as  possible,  and 
for  1,150  linear  feet  to  be  built  later. 

The  cribs  constituting  the  substructure  of  the  south  pier  are  not 
provided  with  either  pile  or  stone  foundation,  but  rest  directly  upon 
the  natural  lake  bottom.  It  will  be  necessary,  therefore,  to  protect 
the  cribs  from  being  undermined  by  building  a  substantial  sheet  pile 
revetment  along  the  channel  face  of  the  pier,  similar  to  that  already 
provided  for  the  north  pier.  It  is  proposed  that  the  general  con- 
struction of  the  concrete  superstructure  shall  be  similar  to  that  now 
built  on  the  porth  pier,  except  that  as  the  outer  600  feet  of  the  south 
pier  is  5  or  6  feet  wider  than  the  inner  1,150  feet,  the  concrete  super- 
structure over  that  part' will  be  relatively  heavier. 

The  total  estimated  cost  of  the  proposed  work  is  as  follows,  the 
prices  per  linear  foot  including  contingencies : 

Breakwater : 

700  linear  feet  concrete  superstructure,  cribs  24  feet  wide,  at  $(I0___  $42, 000 
100  linear  feet  concrete  8ui)er8tructure,  cribs  24  feet  wide, 

at  $00 $0, 000 

3,000  linear  feet  concrete  superstructure,  cribs  30  feet  wide, 

at  $75 225,000 

2.31,000 

Total  for  breakwater 273,000 

Harbor : 

600  linear  feet  concrete  superstructure,  including  revetment,  at  $90_     54, 000 
1,150  linear  feet  concrete  superstructure,  including  revetment,  at 
$80 92, 000 

Total  for  harbor 146,000 

Total  for  both  works 419,000 

An  appropriation  of  $96,000  for  maintenance  for  the  fiscal  year 
ending  June  30, 1907,  is  recommended. 
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Money  statement. 

July  1,  1904,  balance  unexpended $15S.9T9.1S 

Amount  appropriated  by  river  and  harbor  act  approred  March  3, 1905-  150, 000. 00 


308. 979.  IS 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 127, 200. 42 


July  1,  1905,  balance  unexpended 181,778.76 

July  1.  1905,  outstanding  liabilities 9.ai 


July  1,  1905,  balance  available 181,769.41 


July  1,  1905,  amount  covered  by  uncompleted  contracts 111,695.  70 


Amount  tliat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 96,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1889l 


APPBOPRIATIONS. 

straight  cut. 

August  30.  1852 $15,000.00 

March  3,  1853 163^94 

June  23.  1866 48.283.51 

April  10,  1869  (allotted) 35,&4a(i0 

•July  11.  1870 40.00aw 

March  3,  1871 38,000. <Xi 

March  3.  1873 10,00aoa 

June  2:i,  1874 10,000.W> 

March  3.  1875 i 2S.00a(X) 

August  14,  1876 26,000.(10 

June  18,  1878 15.000.00 

March  3.  1879 7,500.  W 

June  14,   1880 10,0Oa00 

March  3.  1881 8.000.W 

August  2,  1882 10,OOO.fX» 

August  5,  1886  (from  appropriation  for  harbor  of  refuge) 4,737.91 

August  11.  1888 10,OOO.Ui 

March  17,  1890  (special  act) 6. 100. 00 

September  19.  18SK) 6.00a0ii 

July  13.  1802 14,OOaoO 

August  la  1894 7,ooaa> 

June  3,  1896 7,000.tirt 

March  3,  1S99 26,000. t)l> 

Total  expended  at  old  river  mouth  and  straight  cut 429. 825. 36 

Expended  at  former  mouth  of  Milwaukee  River 50, 4O0.  W 

Total  appropriated  for  straight  cut  (present  harbor) 379,425l  36 

Harbor  of  refuge. 

March  3,  1881 $100,000.00 

August  2.  1882 100,000.  a) 

July  5,  1884 85.00O.U> 

August  5,  1886 $60,000.00 

From  which  allotted  to  Milwaukee  Harbor .4, 737. 91 

55.262.09 

August  11,  18S8 7O,00aC*» 

September  19.  1890 80.00a00 

July  13,  1892 75,00a00 
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August  18.  1894 $45,000.00 

Junes,  1896 20,000.00 

June  4,  1807 108,737.91 

March  3,  1899 50,000.00 

June  6,  1900 105.  (WO,  00 

Miscellaneous  receipts  credited  to  appropriations 1, 149.  31 

Total 955,  790.  31 

Act  of  June  13,  1902  (harbor  and  harbor  of  refuge) 232,  500. 00 

Act  of  March  3,  1905  (harbor  and  harbor  of  refuge) 150,  000. 00 

Aggregate    1,768,124.67 


CONTRACT  IN   FOBCE. 

For  the  construction  of  1,100  feet  of  concrete  superstructure  on  brealc water 
and  600  feet  of  concrete  superstructure  on  north  harbor  pier,  material  to  be  paid 
for  at  the  following  rates: 

Removing  old  superstructure  and  leveling  cribs,  at  $8  per  linear  foot;  pine 
timber,  at  $50  per  M  feet  B.  M. ;  pine  sheet  piles,  at  $50  per  M  feet  B.  M. ;  white- 
oak  piles,  at  40  cents  i)er  linear  foot ;  Non?i*ay  pine,  tamarack,  or  rock-elm  piles, 
at  40  cents  i)er  linear  foot ;  wire  spikes,  at  5  cents  i>er  iK>und ;  wrought-iron  drift- 
l)olts  and  spikes,  at  5  cents  per  iM)und ;  wrought-iron  screw  bolts  and  tie-rods,  at 
5  cents  \yeT  pound ;  flat  steel  bars,  at  5  cents  per  pound ;  round  steel  bars,  at  5 
cents  per  pound;  wrought-iron  staples,  at  5  cents  per  pound;  wire  rope,  at  25 
cents  per  linear  foot ;  broken  stone  and  gravel  filling,  at  $2  per  cubic  yard ;  con- 
crete blocks,  at  $8  per  cubic  yard ;  No.  1  concrete  in  place,  at  $9  per  cubic  yard ; 
No.  2  concrete  in  place,  at  $8  per  cubic  yard ;  removing  5  wrecked  cribs,  each  50 
by  24  feet,  for  $3,000  for  the  work,  and  removing  1  wrecked  crib,  1(X)  by  24  by 
22i  feet,  for  $1,000  for  the  work. 

Name  of  contractor:  William  H.  Gillen. 

Date  of  contract :  May  29.  1905. 

Date  of  approval :  June  6,  1905. 

Date  of  commencement :  June  7,  1905. 

Date  of  completion :  December  31,  1906. 


COMMEBCIAL  STATISTICS  FOB  THE  CALENDAB  YEAR  ENDING   DECEMBEB  31,   1904. 

[Furnished  by  Mr.  William  H.  Devoe,  collector  of  customs,  Milwaukee,  Wis.] 

Arrivals  and  departures  of  vessels. 


Description.        ^ 

Arrivals. 

Departures. 

Stfmm  and  haII 

5,0i3 

5,060 

By  way  of  the  harbor. 

Tons. 

Exports 1, 543, 817 

Imports 3,862,730 

Total 5, 406, 547 

Tonnage  in  calendar  year  ending  December  31,  1903 5,071,  768 

Increase  in  1904 334,779 

Principal  articles  of  export. — Grain,  fiour,  mill  stuffs,  and  general  merchan- 
dise. 

Principal  articles  of  import. — Ck)al,  iron  ore,  salt,  lumber,  and  general  mer- 
chandise. 
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J  J  15. 
IMPUOVEMKXT    OF    INNEU    HARBOR    AT    MILWAUKEE,    WISCOXSIX. 

The  natural  condition  of  this  work  and  projects  for  its  improve- 
ment are  described  and  references  for  more  extended  information 
are  given  in  reports  on  examination  and  survev,  published  in  Annual 
Report  for  1904,  part  8,  page  2887. 

Operations  during  the  -fiscal  year. — There  have  been  no  operations 
during  the  past  fiscal  year. 

Condition  of  the  improvement. — ^The  condition  of  the  channels  is 
l)elieved  to  be  practically  the  same  as  set  forth  in  report  to  which 
reference  is  made. 

Remarks. — On  April  1,  1905,  a  letter  was  sent  to  the  mayor  of  the 
city  of  Milwaukee,  setting  forth  in  detail  the  conditions  under  which 
the  appropriation  could  oe  expended,  and  requesting  that  informa- 
tion be  furnished  as  to  what  had  been  done  and  what  was  proposed 
to  be  done  to  carry  out  said  conditions. 

An  acknowledgement  of  this  letter  was  received  April  11,  in  which 
the  assurance  was  given  that  '"  the  conditions  of  the  appropriation 
will  l)e  complied  with  to  the  letter."' 

There  has  Ix^en  no  further  official  notification  as  to  what  action  has 
been  taken  or  is  propose<l  to  be  taken  in  the  premises  by  the  city  of 
Milwaukee.  It  is  understood,  however,  that  a  bond  issue  for  the 
purpose  of  raising  the  necessary  funds  has  been  authorized,  and  that 
preliminary  steps  for  acquiring  the  land  necessary  for  turning  basin> 
and  widening  channels,  by  direct  purchase  or  by  condemnation  pro- 
ceedings have  been  taken.  It  is  not,  however,  known  that  any  of  the 
necessary  land  has  been  acquired. 

Inasniuch  as  the  law  provides  that  no  part  of  the  appropriation 
shall  be  expended  ''  unless  the  Secretary  01  War  shall  have  satisfac- 
torv  assurances  that  the  city  of  Milwaukee  will  comply  with  the  con- 
ditions imposed  upon  said  municipality,''  and  inasmuch  as  no  noti- 
fication has  been  received  that  the  city  of  Milwaukee  has  formally 
lx)und  itself  by  resolution  of  the  common  council,  or  otherwise,  to  a 
strict  compliance  with  said  conditions,  no  expenditure  has  been  made 
and  no  contract  for  the  carrying  out  of  the  project  has  been  entered 
into,  nor  have  j)roposals  for  same  been  solicited,  nor  has  anything 
further  been  done  in  the  matter  of  establishing  harbor  lines. 

For  these  reasons  no  further  appropriation  is  reconmiended  at  this 

time. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905>$100, 000. 00 
July  1,  1905,  balance  unexi)ended 100,  OOP.  W 

Amount  (estimated)  required  for  completion  of  existing  project 218,581.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlis  of  improvement,  in  addition  to  tlie  balance  unex- 
pended July  1,  1005 218,581.00 

Sul)mitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPROPRIATION. 

March  3,  1905 $100,000 
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J  J  i6. 
IMPROVEMENT   OF    SOUTH    MILWAUKEE    HARBOR,    WISCONSIN. 

See  Annual  Report  of  the  Chief  of  Engineei-s  for  1900,  page  3701 ; 
for  report  on  survey  see  Annual  Report  for  1904,  Part  3,  page  2903. 

There  were  no  operations  during  the  past  fiscal  year. 

For  reasons  fully  set  forth  in  report  on  survey,  to  which  the  fore- 
going reference  is  "made,  this  harbor  is  considered  unworthy  of  fur- 
ther improvement. 

Money  statement. 

July  1,  1904,  balance  unexpended ipi2. 10 

July  1,  1905.  balance  unexpended 12.10 

Amount  (estimated)  required  for  completion  of  existing  project 133,000.00 


APPBOPBIATION. 

June  .S,  1896 $.5,000 


COMMERCIAL   STATISTICS  FOB  THE  CALENDAB  TEAB  ENDING   DECEMBER  31.    1901. 

The  harbor  is  not  available;  therefore  there  are  no  imports  or  exports  by 
water. 


J  J  17. 
IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described,  and  references  for  more  extended  information 
are  given  in  the  current  summary,  Annual  Report  for  1905,  page  538. 

Operations  during  the  fiscal  year, — Work  under  the  contract  with 
Bennett  &  Schnorbach  for  moving  cribs  at  southerly  end  of  break- 
water has  been  in  progress  during  the  fiscal  year.  Two  cribs  have 
been  moved  so  as  to  l)e  parallel  with  the  north  harbor  pier,  as  shown 
on  map.  The  cribs  have  been  placed  on  a  stone  foundation.  The 
interval  between  these  cribs  and  the  remainder  of  the  breakwater 
has  been  filled  with  stone  and  decked.  The  dredging  of  the  original 
stone  foundation  of  these  cribs,  so  as  to  secure  a  clear  depth  of  24  feet 
below  datum,  remains  to  be  done.  It  is  expected  that  the  work  will 
be  completed  on  or  about  July  15.  No  expenditures  have  been  made 
for  this  work  except  for  superintendence  and  inspection,  the  contract 
providing  for  payment  only  on  completion  of  the  entire  work. 

A  bar  having  formed  at  the  harbor  entrance,  so  as  to  seriously  inter- 
fere with  navigation,  a  special  agreement  was  made  with  the  Chicago 
and  Great  Lakes  Towing  and  Dock  Company  for  the  necessary  dredg- 
ing to  restore  the  projected  depth.  There  being  no  funds  available 
for  this  work,  an  allotment  was  made  under  "  Emergencies  in  river 
and  harbor  works."  The  dredging  was  done  in  July,  1904.  The 
total  amount  dredged  was  11,924  cubic  yards,  at  a  cost  of  $2,384.80, 
not  including  cost  of  supervision  and  inspection.  The  price  paid 
per  cubic  yard  was  20  cents. 
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On  the  night  of  June  3,  1904,  the  outer  crib  of  the  south  pier  was 
badlv  damaged  by  some  vessel.  It  was  necessary  that  the  damage 
should  be  repaired  before  the  commencement  of  the  stormy  season, 
and  as  there  was  no  available  funds  for  this  work  an  allotment  was 
made  under  emergencies  in  river  and  harbor  works.  The  repair^^ 
were  made  by  Bennett  &  Schnorbach  during  the  working  season  of 
1904  under  an  emergency  contract,  at  a  cost  of  $1,549.09,  not  including 
cost  of  suffer  vision  and  inspection. 

Condition  of  the  improrement. — Soundings  taken  April  12,  1905, 
showed  that  the  bar  at  the  harbor  entrance,  removed  in  July,  1904, 
had  again  formed,  the  minimum  depth  over  it  being  18.5  feet  below 
datum,  and  that  a  shoaling  of  from  1  to  2.5  feet  had  taken  place  over 
a  large  portion  of  the  area  of  the  21 -foot  channel. 

Remarks. — Upon  the  completion  of  the  work  now  under  contract 
with  Bennett  &  Schnorbach  the  present  project  of  improvement  will 
be  completed.  Extensive  repairs  to  the  older  portions  of  the  piers 
are  necessary,  however. 

With  funcls  now  available  it  is  proposed  to  build  about  600  linear 
feet  of  pile  pier  to  replace  a  like  amount  of  the  inshore  portions  of  the 
present  piers,  for  reasons  set  forth  in  Annual  Report  for  1903,  page 
1861.  ()f  this  amount,  350  feet  will  be  in  the  north  pier  and  250  feet 
in  the  south  pier.  The  work  will  he  done  by  hire  of  labor  and  use  of 
United  States  dreilging  and  pile-driving  plant^s. 

On  the  completion  of  this  work  there  will  be  about  500  linear  feet 
of  the  south  j)ier  to  be  rebuilt,  and  for  which  there  are  no  funds  avail- 
able. It  is  miportant  that  this  work  should  be  done  in  the  near 
future,  as  the  old  pier  is  in  a  very  dilapidated  condition. 

The  following  estimate  for  maintenance  of  channel  and  existing 
works  for  the  fiscal  year  ending  June  30,  1907,  is  submitted : 

For  removing?  TiOCS  feet  of  old  crib  pier  and  building  pile  pier  in  place 

thereof,  at  $40  per  f<K)t $30,000 

For  dredging  .ICUKK)  cubic  yards,  at  15  cents 4,500 

For  minor  repairs  to  piers  and  brealcwater 2,500 

For  contingencies  and  superintendence 3,000 

Total   30, 000 

Money  statement. 

July  1,  1904,  balance  unexpended $19,451.81 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905.     30, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 6, 2S4. 67 


55, 73a  48 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $736.00 

For  maintenance  of  improvement 4,951.96 

5,688.56 


July  1,  1005,  balance  unexjiended 50,047.92 

July  1,  1905,  outstanding  liabilities 19,700.28 


July  1,  1905,  balance  available 30,338.64 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexT)ended  July  1,  1005 30.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APFROPKI ATION  B. 


June  15,  1844 $12,500.00 

August  30,  1852 10,  000.  00 

June  28,  1864 3,600.00 

June  23,  1866 23,910.00 

March  2,  lvS67 45,000.00 

April   10,  1860  (allotted) __  22,275.00 

Julv  11,  1870 10,000.00 

March  3,  1871 10,aK).00 

March  3,  1873 20,000.00 

June  23,  1874 10, 000.  (X) 

March  3,  1875 10,000.00. 

August  14,  1876 8,000.00 

June  18,  1878 10,000.00 

March  3,  1879 6,000.00 

June  14,  1880 6,000.00 

March  3,  1881 6,000.00 

August  2,  1882 7,(X)0.00 

July  5,  1884 7, 000. 00 


August  5,  1886 $10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 17,500.00 

July  13.  1892 25.000.00 

August  18,  1894 20,  000.  00 

.June  3,  1896 27,000.00 

March  3,  1899 50,000.00 

June  6,  1900 67,650.00 

June  13.  1902 20,000.00 

April   28,   1904    (allotment 
from    emergencies,    river 

and  harbor) 6,284.67 

March  3,  1905 30,000.00 

Miscellaneous  receipts  cred- 
ited to  appropriations 3(Mr.  80 

Total 511,084.47 


COMMEBCIAL  STATISTICS   FOB  THE   CAT^NDAB  YEAB  ENDING   DECEMBEB  31,    1904. 

[Furnished  by  Mr.  Peter  B.  Nelson,  mayor  of  Racine,  Wis.] 

Ar^rivals  and  departures  of  renselH, 


Descriiition. 


Hteam. 
8bU.... 


Total. 


Arrivals. 


1,500 
120 


1,080 


Departures. 


1,660 
121 


1,080 


By  icay  of  the  harbor. 


Tons. 


Exports 111,  826 

Imports 300, 584 


Total 412,410 

Tonnage  in  calendar  year  ending  December  31,  1903 444,773 


Decrease 32,363 

Principal  articles  of  export. — Agricultural  implements,  brick,  iron  and  steel, 
wagons  and  carriages,  and  general  merchandise. 

Principal  articles  bf  import. — Ck)al  and  coke,  furniture,  iron  and  steel,  stone, 
wood,  and  general  merchandise. 


J  J  i8- 

IMPROVEMENT   OP   KENOSHA   HARBOR,   WISCONSIN. 

The  original  condition  of  the  harbor  and  projects  for  its  improve- 
ment are  described,  and  references  for  more  extended  information 
and  maps  and  for  reports  on  examinations  and  surveys  are  given  in 
Annual  Report  of  the  Chief  of  Engineers  for  1903,  page  487. 

Operatiatis  during  the  -fiscal  year. — There  were  no  operations  other 
than  taking  soundings  and  preparation  of  maps  incident  to  care  and 
supervision. 
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Condition  of  the  improvement. — ^A  bar  with  a  least  depth  of  18.6 
feet  below  datum  over  it  extends  entirely  across  the  entrance  to  the 
harbor.  Inside  of  the  bar  the  channel  is  21  feet  deep  below  datum 
with  a  least  width  of  120  feet.  Considerable  shoaling  has  occurred  in 
the  basin,  the  depth  over  about  one-half  its  area  being  from  18  to  19 
feet  below  datum. 

Retnarks. — ^The  piers  and  breakwater  are  in  good  condition  and  will 
require  only  minor  repairs.  Considerable  dredging  is  needed  to 
restore  the  projected  depths  of  channel  and  basin. 

The  present  proje<;t  provides  for  taking  up  and  resetting  one  or 
two  cribs  at  the  southerly  end  of  the  breakwater;  but  a  Soard  of 
Engineers  having  been  created  by  the  act  of  March  3,  1905,  to  in<iuii-e 
into  the  effect  of  wave  action  as  injuriously  affecting  this  harbor, 
nothing  has  been  done  in  furtherance  of  this  project  pending  the 
action  of  said  Board. 

The  funds  available  are  sufficient  for  the  maintenance  of  this 
harbor  until  June  30,  1907 ;  therefore  no  estimate  is  submitted  at  thia 
time. 

Money  statemenL 

July  1,  1904,  balance  unexpended $17. 475.  Oil 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000.  (Hi 

22.  475.  01) 
June  liO,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  Improvement 502.  Oi) 

July  1,  1905,  balance  unexi^ended 21,073.0i» 


APPROPRIATION  8. 


March  15,  1844 |1 2,  500.  00 

March  3,   1845 15,000.00 

August  13,  1&52 10,000.00 

June  23,   18(W> 75,4(51.41 

April  10,  1869  (allotted) ._  5,  34«.  00 

July  11,  1870 10,000.00 

March  3,   1871 10,000.00 

June  10,  1872 10,000.00 

June  23,   1874 10,000.00 

March  3,   1875 15,000.00 

August  14,  1876 „  8.000.00 

June  18,   1878 8.000.00 

March  3.   1879 5,000.00 

June  14,   1880 5,000.00 

March  3.   1881 5,000.00 

August  2,  1882 6, 000.  00 


July  5,  1884 $5,000.00 

August   5,   1886 .5.000,011 

August  11,  1888 7,300.0i> 

September  19,  1890 17,500.0t) 

July  13,  1892 15.00a  00 

August  18,  1894 15,000.0i:) 

June  3,  1896 24.00ai>J 

March  3,   1899 50,000.00 

June  6,  1900 135.00a0>l 

June  13,  1902 5,00a00 

March  3,  1905 5.000lOi1 

Miscellaneous  receipts  cred- 
ited to  appropriation- __  157.  71 

Total 494,465.12 


COMMERCIAL  STATISTICS   FOR  THE   CALENDAR  YEAR  ENDING   DECEMBER  31,    1904. 

[Furnished  by  Mr.  William  H.  Devos,  collector  of  customs,  Milwaukee,  Wis.] 

ArriraU  and  departures  of  venselti. 


Description. 


Steam  and  sail . 


Arri^alB. 


Depurtnres. 


806  1 


W 
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By  way  of  the  harbor. 

Tons. 

Exports    2, 057 

Imports    43,034 

Total 45,  991 

Principal  articles  of  export. — Sand  and  general  merchandise. 

Principal  articles  of  import. — Coal,  lumber,  tan  bark,  and  general  merchandise. 


J  J  19. 

IMPROVEMENT  OF  WAUKEOAN  IIAHBOR,  ILLINOIS. 

The  original  condition  of  the  liarbor  and  projec»t  for  its  improve- 
ment are  described,  and  references  for  more  extended  information 
and  for  report  on  examinations  and  surveys  are  given  in  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  page  488. 

Operations  during  the  fiscal  year. — Work  under  the  contract  with 
the  Hausler  &  Lutz  Towing  ana  Dock  Company,  for  crib  pier  exten- 
sion and  breakwater,  was  completed  December  30,  1904,  and  the  con- 
tract closed.  Under  this  contract  the  north  pier  was  extended  1,000 
feet,  the  south  pier  1,400  feet,  and  a  breakwater  588  feet  long  and  30 
feet  wide  was  built,  all  being  provided  with  timber  superstructures 
about  5  feet  high  above  datum.  During  the  fiscal  year  the  south  pier 
was  extended  800  feet,  the  breakwater  built,  and  both  pier  extensions 
and  the  bi*eakwater  provided  with  timber  superetructure.  The  total 
cost  of  the  work  under  this  contract  was  $246,502.30,  exclusive  of  the 
cost  of  superintendence  and  inspection;  of  this  amount,  $180,288.28 
was  expended  during  the  fiscal  year. 

Total  cost  of  breakwater 1151,990.48 

Total  cost  of  pier  extensions 194,511.82 

Total 246,502.30 

Work  under  the  contract  with  the  Lydon  &  Drews  Company,  for 
pile  revetment,  removing  old  pier,  and  dredging  was  completed 
December  30, 1904,  and  the  contract  closed.  Under  this  contract  1,097 
linear  feet  of  the  old  north  pier  was  removed,  882  linear  feet  of  sheet 
pile  revetment  w^as  built,  and  the  channel  and  basin  dredged  to  a 
depth  of  20  feet  below  datum,  the  amount  of  material  dredged  bein, 
280,900  cubic  yards  of  sand,  mud,  etc.,  at  9  cents  4)er  cubic  yard,  ani 
i^0,216  cubic  yards  of  hardpan  and  bowlders,  at  25  cents  j)er  cubic 
yard.  The  total  cost  of  the  work  under  this  contract  was  $49,796.46, 
exclusive  of  the  cost  of  superintendence  and  inspection;  of  this 
amount,  $48,539.65  was  expended  during  the  fiscal  year,  as  follows : 

Pile  revetment $12,421.44? 

Removing  old  pier 7, 040. 00 

Dredging 29, 07^.  19 

Total 48,  539.  65 

Condition  of  the  improvement. — The  channel  between  the  piers  and 
in  the  basin  has  a  depth  of  20  feet  below  datum;  the  minimum  width 
of  this  channel  is  150  feet.    There  is,  however,  a  bar  in  mid-channel 


Digitized  by  VjOOQIC 


2048      REPORT   OF  THE   CHIEF   OF   SNGINXERS,  IT.  8.  ABBtr. 

at  the  harbor  entrance  with  a  minimum  depth  over  it  of  18.2  feet,  and 
there  are  several  small  shoals  in  the  entrance  channel  and  basin  with 
less  than  the  req^uired  depth  of  20  feet. 

Remarks. — With  the  exception  of  repairs  to  the  older  portions  of 
the  piers,  the  present  project  is  now  completed. 

On  May  16  proposals  for  removing  portions  of  the  old  piers  and 
for  building  pile  piers  and  timber  superstructure  were  opened.  Only 
three  bids  were  received,  the  lowest  one  aggregating  $68,400.56.  This 
being  greatly  in  excess  of  the  amount  available  for  the  work,  which  is 
$55,000,  and  it  having  been  demonstrated  that  the  work  probably 
could  be  done  by  hire  of  labor  for  the  amount  available,  all  bids  were 
rejected.  The  work  accordingly  will  be  done  by  hire  of  labor,  pur- 
chase of  materials,  and  use  of  the  Government  dredging  and  pile- 
driving  plants. 

It  is  believed  that  the  funds  available  are  sufficient  for  rebuilding 
and  repairing  the  piei*s  and  for  maintenance  of  the  channel  and  basin 
until  June  30, 1907.    Therefore  no  estimate  is  submitted. 

Money  statement. 

July  1,  1901,  balance  unexi>ended _• $270,156.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  30, 000. 00 
Miscellaneous  receipts 1 .  14 

300, 156.  63 
June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  im- 
pi-ovement    233, 940. 29 

,Tuly  1,  1905,  balance  unexpended 66,21&ai 


APPBOPRIATIONS. 


August  30,  1852,  for  break- 
water   (outer)  

June  14,  1880 

March  3,  1881 

August  2,  1882 

July  5,  1884 

August  15,  1880 

Augtist  11,  1888 

September  19,  1890 

July  13,  1892 

August  18,  1894 

June  3,  189(5 

March  3,  1899 

June  13,  1902 

March  3.  1903 


$15, 000. 00 

15, 000.  00 

15. 000. 00 

20,000.00 

20,000.00 

20,000.00 

25,  000.  00 

35,000.00 

25,000.00 

20, 000.  00 

20,000.00 

5,  500.  00 

100, 000. 00 

240,000.00 


April  28.  1904 $5,000.00 

March  3,  1905 30,000.00 


Total    appropriation 

for   harbor 610,000.00 

Appropriation     for     outer 
breakwater    (1852) 15,000.00 


Miscellaneous  receipts  cred- 
ited to  appropriations.. 


595, 500. 00 


.14 


Total     for     present 
harbor 595,50ai-l 


COMMEBCIAL  STATISTICS  FOB  THE  CALENDAB  YEAB  ENDING  DECElfBEB  31,   1904. 

[Furnished  by  Mr.  W.  W.  Pearce,  mayor  of  Waukegan,  111.] 

Arrivals  and  departures  of  vessels. 


Description. 

Arrfrala. 

Departuf^s. 

Steam 

156 

155 

SaU 

10 

Total 

172 

171 
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By  way  of  the  harbor. 

Tons. 

Exports 8, 330 

Imports 212, 061 

Total  220, 391 

Tonnage  in  calendar  year  ending  December  31,  1903 160, 037 

Increase  in  1904 60, 354 

Principal  articles  of  export. — Coal,  flsh,  lumber,  and  general  merchandise. 
Principal  articles  of  import. — CJoal,  lumber,  stone,  and  general  merchandise. 


J  J  20. 

IMPROVEMENT   OF   FOX   RIVER,   WISCONSIN. 

The  original  condition,  object  of  the  improvement,  projects,  etc.,' 
are  fully  described  in  Annual  Report  of  the  Chief  of  Engineers  for^ 
1898,  page  2339,  and  1902,  page  2077. 

Attention  is  invited  to  the  report  upon  "  Operating  and  care  of 
locks  and  dams  on  Fox  River,  Wisconsin."  * 

During  the  fiscal  year  ending  June  30,  1905,  navigation  closed 
December  1, 1904,  and  reopened  April  10, 1905. 

Operations  during  the  fiscal  year. — ^The  operations  during  the  year 
consisted  in  the  partial  construction  of  an  elevator  dredge  and  in 
dredging  channel  of  upper  Fox  River. 

For  details,  see  accompanying  report  of  Mr.  L.  M.  Mann,  assistant 
engineer. 

Remarks  and  7'ecommendations. — ^The  approved  project  provides 
tor  widening  and  deepening  channel  of  the  Fox  River  from  Green 
Bay  to  Montello,  100  feet  wide  and  6  feet  deep,  and  from  Montello 
to  Portage,  100  feet  wide  and  4  feet  deep,  at  mean  low  water. 

Attention  is  respectfully  invited  to  my  report  of  last  year  on  the 
matter  of  the  further  maintaining  of  the  levee  at  Portage,  Wis. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1904,  pp.  2846- 
2848.) 

Since  the  date  of  that  report  the  State  of  Wisconsin,  by  its  levee 
commission,  has,  under  the  authority  of  the  Secretary  of  War, 
raised  and  strengthened  the  levee  and  has  also  joined  two  points 
of  the  same  by  a  new  embankment,  on  a  rght  of  way  purchased  for 
the  purpose,  in  rear  of  the  United  States  levee,  and  making  the  cor- 
responding portion  of  the  latter  unnecessary.  The  canal  connecting 
the  Fox  and  Wisconsin  rivers,  which,  as  stated  m  the  report  above 
leferred  to,  with  its  two  locks,  is  the  only  Government  work  in  any 
way  liable  to  damage  by  the  flood  from  the  Wisconsin  River,  is  now 
in  bad  condition;  its  timber  revetments  are  rotten;  the  channel  is 
filling  with  sewage  and  material  washed  or  thrown  in  from  the  banks, 
and  the  banks  themselves;  the  United  States  right  of  way  is  so 
fully  occupied  by  abutting  owners  that  it  has  been  impossible  to 
repair  the  revetment  without  danger  of  arrest  for  trespass,  as  hap- 
pened in  1897.  It  is  my  opinion  that  there  is  no  general  commerce 
of  the  United  States  or  any  interest  of  navigation  which  should  be 
considered   which   will   l)e   benefited   by   a   nirther  expenditure  of 


ESQ  1905  M 129 


Digitized  by  VjOOQIC 


2050   REPORT  OF  THE  OHIBF  OF  ENGIKBERS,  U.  S.  ABMT. 

Federal  money  in  that  locality,  and  I  have  therefore  to  renew  the 
recommendation  made  a  year  ago. 

Money  statement, 

July  1,  1904,  balance  unexpended I70.G21. 12 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_    35, 000. 00 


105,  (r21. 12 
June  30,  1905,  amount  expended  during  flsc^al  year,  for  works  of  Im- 
provement         5, 234.  00 


July  1,  1905.  balance  unexpended 100.386.52 

July  1,  1905,  outstanding  liabilities 372.  Ot) 


July  1,  1905,  balance  available 100,014.52 


July  1,  1905,  amount  covered  by  uncompleted  contracts 39,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 110,866.48 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFPBOPBIATIONS. 

March  2,  1867,  for  snag  boat  on  Wisconsin  River $40,000.00 

July  10,  1870,  for  improving  Wisconsin  River 100,000.00 

June  10,  1872,  for  purchase  of  works  on  Fox  River  from  Green 

Bay  and  Mississippi  Canal  Company 145.000.00 

March  3,  1873,  for  improving  Fox  and  Wisconsin  rivers 300.000.00 

June  23,  1874 300,000.00 

March  3.  1875 500, 000, 00 

August  14,  187G 270,000.00 

June  18,  1878 250, 000.  00 

March  3,  1879 150.000.00 

June  14,  1880 125, 000.  Oti 

March  3,  1881 125.000.00 

August  2,  1882 200,  OWX  00 

July  5,  1884 160, 000. 00 

August  5,  1886,  for  Improving  Fox  River 56, 250.00 

August  11,  1888,  for  improving  Fox  River 100, 000. 00 

September  19,  1890,  for  improving  Fox  River 100,000.00 

July  13,  1892,  for  improving  Fox  River 75, 000. 00 

August  18,  1894,  for  improving  Fox  River 37,500.00 

June  3,  1896,  for  Improving  Fox  River 37, 500. 00 

March  3,  1899,  for  improving  Fox  River 27,  500. 00 

June  13,  1902 70,000.00 

March  3,  1905 35, 000. 00 

Miscellaneous  receipts  credited  to  appropriations 7,  777. 85 

Total 3. 211,  527.  85 


CONTRACT  IN  FORCE. 

For  building  an  elevator  dredge  with  auxiliary  conveyor,  complete,  delivered 
on  Fox  River,  ^39,000. 
Name  of  contractor :  The  Bucyrus  Company. 
Date  of  contract :  May  6,  1904. 
Date  of  approval :  June  1,  1904. 
Date  of  commencement :  June  24,  1904. 
Date  for  completion :  May  1, 1905 ;  time  for  completion  of  contract  waived. 
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COMMEBCIAL    STATISTICS. 

List  of  articles  transported  on  Fox  River,  Wisconsin,  during  the  season  of  1904. 


Articles. 


Apples 

Beer 

Brtck 

Barley 

Cement 

Coal 

Cord  wood 

Dralntile 

Flour,  Krain,  and  mill  staffs. 

Oeneral  merchandise 

Hardware 

Hay 

Horses 

Lath  and  shingles 

Lime 

Logs 


Quantity. 


Tons. 

ar.fio 

58.50 

11,190.60 

1,555.00 

214.00 

48,046.60 

18,964.00 

870.60 

2,142.00 

8,086.50 

100.00 

1,018.00 

6.60 

969.50 

408.25 

148,948.60 


Articles. 


Lumber 

Matches 

Paper , 

Posts,  cedar. 

Pnlpwood 

Railroad  ties 

Salt 

Sand  and  gravel . 

Stone 

Straw 

Sugar 

Stave  bolts 

Slab  wood 


Quantity. 


Total. 


Tons. 

6,061.25 

75.00 

217.76 

12.00 

38,688.60 

80.00 

1,096.60 

4,008.00 

8,888.00 

89.00 

70.00 

200.00 

406.50 


281,862.75 


Passengers,  43,276. 
lAst  of  boats  navigating  Fox  River  hettceen  Portage  and  Green  Bay,  Wis.,  1904. 


Name  of  boat. 

Draft. 

Gross 
ton- 
nage. 

Class. 

Thistle 

/    // 
8   4 
8    0 
8    6 

4  0 

5  0 
8    0 

1  8 

2  8 
8    0 

12   0 

10  0 

11  0 

12  0 
18    0 
14    0 
12   0 

'S\ 

6  0 
6    6 
8    0 
8   0 
2    8 
5    6 
4    0 
8   0 
4    6 

2  6 
4    0 
8   6 

3  6 

3  6 
8   0 

4  0 

4  0 

5  6 
5    6 
5    6 
5    6 

5  6 

6  0 

127 
188 
149 
210 
117 
150 
189 
87 
90 
476 

622 
654 

\V 

^"^89 
84 
14 
59 
49 
76 
26 
16 
10 
16 
92 
48 
80 
45 

arr 

49 
81 
114 
210 
210 
200 
260 
204 
82 

Steamer. 

Le  Fevre 

Do. 

Fashion 

Do. 

B.F.Carter 

Do. 

J.  H.  Marston 

Do. 

Evelyn 

Do. 

J.  E.  Lelmer _ 

Do. 

Albatross 

Do. 

Belle 

Do. 

V^nnlA  n,  Hftrt  . .        .   , 

Between  Green  Bay  and 
Depere  only. 

TCTigoniA  0-  Hftrt                               . , . 

F«^rH«t.  A    B^H 

Do. 

Birkhead 

Do. 

Sparta 

Do. 

Pawnee 

Do. 

Thew 

Do. 

Do 

John  jPonoooon 

Steam  tug. 
Do. 

Volunteer          .' , 

Erna 

Do. 

M.D.Moore 

Do. 

8.  W.  Hollister 

Do. 

Boscobei.... :.:.: : : 

Do. 

H.  O.Warren 

Do.   • 

Jessie 

Do. 

Lucy  F 

Gasoline  yacht. 
Steam  yacht. 
Do. 

Okoboji 

ATin*1lr 

Cambria 

Do. 

Irma 

Do. 

Nla 

Do. 

Swallow 

Do. 

May  Flower 

Do. 

Number  1 

Tow  scow. 

Number  2 

Do. 

LongTom 

Do. 

Bray ..  .. 

Do 

Taylor 

Do. 

Morrison , 

Do. 

Pelton 

Do. 

Georgia 

Sailing  scow. 

*  Not  known. 

NoTK. — There  are  also  a  Iarge*number  of  small  pleasure  boats,  both  steam  and  gosoUne, 
besides  those  mentioned. 


Digitized  by  VjOOQIC 


2052      BEPOBT   OF   THE   CHIEF   OF   ENOOTSEBS,  U.  8.  AHXY. 
yumber  of  lockages  an  Fax  River,  TTtMOium,  for  the  c^lendnr  yesr  190^. 


No. 


Lock. 


Depor6... ......... 

Uttle  Kankmuna 

Bapide  Croche 

KftakAima  fifth 

EAukAima  fourth 

Kaakanna  third 

KaukA  una  second 

Kaakaana  first 

Little  Chnte  fourth  a. 

10  Little  Chute  thirda.. 

11  Little  Chute  second . . 

Little  Chnte  first 

Cedars 

Appleton  foarth 

Appleton  third 


Lock- 
aces. 

^S 

aoe 

an 

000 
812 
6W 
fitt 
MO 
SKI 
568 
631 
586 
480 


No. 


Lock. 


Lock- 


Aptplfltoii  aeoond OS 

Amdfltanfirst » 

Ifonaaha m 

Eureka «: 

Berlin aM 

White  Btrer 1X8 

Princeton W 

OrandBirer 212 

Montello H 

Governor  Bend 9D 

Fort  Winnebago X 

Portscre * 

Totsl 13.  td: 


■  Combined. 


-The  lockages  for  the  calendar  years  1903  and  1904  greatly  exceed  any  prertoos 
record.     Since  the  opening  of  narigatlon  in  1905  there  have  been  4,618  lockages,  being  an 


NOTE.- 


increase  of  40  per  cent  oTer  same  period  in  1904,  which  indicates 
increase  of  tralnc. 


a  constant  and  rapid 


BXFOBT  OF  MB.  L.   1a.   MANN,  ASSISTANT  ENOINEBL 

United  States  Engineer  Office, 

Fox   RiVEB  IMPBOVEMENT, 

Oshkosh,  Wis,,  June  90,  1906. 

Major  :  I  have  the  honor  to  submit  the  following  rq[>ort  of  operations  on  **  Im- 
proving  Fox  River,  Wisconsin,."  from  Portage  to  Green  Bay,  for  the  fiscal  year 
ending  June  30,  1905. 

The  work  accomplished  during  the  year  consisted  in  commencing  the  constrac- 
tion  of  elevator  dr^ge  and  auxiliary  scows  and  in  dredging  upper  Fox  River. 

ELEVATOR  DREDQE. 

In  accordance  with  the  contract  of  the  Bucyrus  Company,  dated  May  6,  1904. 
the  detail  plans  and  specifications  for  this  dredge  were  prepared  by  the  cootract- 
ofs  and  approved  by  the  district  officer  April  1,  1905. 

Work  on  construction  of  the  hulls  was  commenced  immediately  at  6re«i  Bay 
and  has  been  prosecuted  diligently,  except  for  unavoidable  delays  on  account  of 
the  inability  of  the  contractor  to  get  the  long  timber  delivered.  April  26,  1906. 
the  time  for  completion  of  contract  was  waived. 

The  hull  of  the  dredge  was  framed,  the  parts  assembled  and  bolted :  the  seams 
were  calked  and  the  hull  painted.  On  June  24  the  dredge  was  launched.  The 
conveyor  on  dredge  was  framed  and  the  winch  machinery  and  centrifugal  pump 
installed ;  the  work  of  framing  the  house  was  commenced.  The  hulls  of  deliv- 
ery scow  and  intermediate  scow  A'o.  1  were  partly  framed  and  bolted. 

DREDGING   UPPER  FOX   RIVER. 

In  accordance  with  Vie  general  project,  dredging  was  continued  for  providing 
a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water.  At  the  close  of  the 
last  fiscal  year  the  channel  had  been  completed  from  Princeton  lock  to  a  point 
3,200  feet  below  mllepost  No.  51.  ^    ^    ^      ..     -  ^         ^  i     i  ♦     *        «*  o 

The  work  was  continued  downstream  by  dredge  Ao.  o  from  July  1  to  August  -. 
when  she  was  withdrawn  to  work  under  operating  and  care,  etc.  Dredge  .Yo.  k 
commenced  an  July  21  and  continued  until  November  3,  when  she  was  with- 
drawn to  be  laid  up  for  the  winter.  On  May  4,  1905,  work  was  resumed  at  the 
above  point  by  dredge  \o.  o  and  continued  until  May  17.  when  she  was  with- 
drawn and  assigned  to  work  under  operating  and  care,  etc.  Dredge  >o.  4  com 
menced  on  May  2  and  has  continued  to  the  close  of  the  fiscal  year,  completing 
the  channel  to  a  point  3,350  feet  below  mllepost  47,  where  the  dredge  Is  now 
working. 
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The  improved  channel,  with  6  feet  available  depth  at  mean  low  water,  is  com- 
pleted in  accordance  with  the  project  from  Green  Bay  to  a  point  300  feet  above 
milepost  No.  43  (White  River  lock).  From  White  River  lock  to  Montello  the 
available  depth  is  4  feet  at  mean  low  water,  although  for  a  distance  of  5.93  miles 
below  Princeton  lock  the  6-foot  channel  is  completed,  but  not  available  until  it  is 
completed  to  White  River  lock  (3.3  miles).  From  Montello  to  Portage,  the  head 
of  navigation  of  Fox  River,  the  available  depth  is  3  feet  at  mean  low  water. 

On  the  Wolf  River,  a  channel  4  feet  deep  at  mean  low  water  extends  to  New 
London,  above  which  place  no  work  has  been  done,  and  is  practically  the  head  of 
navigation  now^.  A  summary  of  the  work  done  is  shown  in  the  accompanying 
tabulation  of  dredging. 

Tabulation  of  dredging. 


Summary  of  cuts. 

Material  (dipper 
measurement). 

Character  of  nmte- 
rial  dredged. 

No.  of 
dredffe 
word- 
ing. 

Location. 

Length. 

Average 
width. 

Average 
depth. 

Handled. 

Cu.  yds. 

23,270 

17,238 

2,200 

14,028 

40,888 

8,000 
6,760 
24,140 

Rehan- 
died. 

From  m.  p.  49  to  50.. 
Do 

Feet. 

8,660 

6,820 

260 

5,320 

11,480 

860 

680 

7,326 

Feet. 

46-60 

15-40 

60 

16-40 

16-40 

66 

60 
20-35 

Feet. 
3^7 

M 
M 

1-3 
1-8 

Cu.  yds. 
1,880 
5,620 

Sand 

6 

Sand  and  clay 

Soft  sand 

4 
6 

Promm.p.48to49.. 
Fromm.p.47to48.. 
Do 

1,480 
9,666 

Sand,  clay,  and 

gravel. 
Sand,  stone,  clay, 

and  gravel. 
do 

4 
4 
5 

From  m.  p.  46  to  47. . 
Do               

Sand  and  gravel... 
Sand 

6 

4.380 

4 

Total 

85,636 

130,474  1      22.816 

The  total  amount  of  dredging  done  during  the  fiscal  year  was  130,474  cubic 
yards,  dipper  measurement,  at  a  cost  of  about  4  cents  per  cubic  yard. 
Respectfully  submitted. 

L.  M.  Mann,  Assistant  Engineer. 
Maj.  James  O.  Wabben, 

Corps  of  Engineers, 


J  J  ". 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  FOX  RIVER, 

WISCONSIN. 

Under  an  allotment  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation  there  has  been 
expended  during  the  vear  ending  June  30, 1905,  the  sum  of  $46,427.20. 

The  principal  work  has  been  dredging  bars  and  channels,  making 
repairs  of  locks,  dams,  canal  banks,  lock  houses,  dredges,  and  boats ; 
rebuilding  lower  gates  of  Depere  lock ;  repairs  of  and  raising  lower 
wing  cribs  of  Litfle  Kaukauna  and  Rapide  Croche  locks ;  repairs  of 
Kaukauna  third  and  fourth  and  Little  Chute  combined  locks ;  repair- 
ing the  crest  of  Appleton  upper  dam  with  concrete  and  replacing 
wooden  sluice  gates  with  new  steel  gates ;  repairs  of  Eureka  lock  and 
dam,  and  of  Princeton  lock. 

For  details  of  work  done  during  the  year,  see  report  of  Mr.  L.  M. 
Mann,  assistant  engineer,  appended  to  this  report. 

It  is  again  particularly  to  Tbe  noted  that  the  continued  enforcement 
of  the  rules  and  regulations  for  the  navigation  and  use  of  the  locks 
and  canals  on  Fox  Kiver,  approved  by  the  Secretary  of  War,  under 
the  river  and  harbor  act  oi  August  18,  1894,  amended  by  act  of 
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June  13,  1902,  has  brought  about  a  general  condition  which  is  far 
more  satisfactory  than  ever  before  to  all  interests  concerned. 

A  revocable  license,  dated  July  10,  1899,  was  granted  bv  the  Secre- 
tary of  War,  permitting  the  ffeenah  and  Menasha  Water  Power 
Company  to  place  8-inch  flushboards  on  the  Menasha  dam  on  condi- 
tions previously  agreed  to  by  the  companv  in  writing.  Flushboards 
were  placed  on  the  dam  by  the  company  from  July  25  to  October  18, 
1904,  and  from  November  14,  1904,  to  February  23,  1905,  when 
removed  and  not  replaced  to  date. 

An  itemized  statement  of  the  expenditures  during  the  year,  required 
by  section  4,  river  and  harbor  act  of  July  5, 1884,  is  appended  hereto. 

Money  statement. 

July  1,  1904,  balance  unexpended $22,949.26 

Miscellaneous  receipts 32. 17 

Amount  allotted  for  fiscal  year  ending  June  30,  1905 31, 117. 60 

54,099.03 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 46,427.  20 

July  1,  1905,  balance  unexpended 7, 071. 83 

July  1,  1905,  outstanding  liabilities 5, 000. 00 

July  1,  1905,  balance  available 2,671.83 

Amount  allotted  for  expenditure  in  fiscal  year  ending  June  30,  1906.    53, 604. 16 

Amount  available  for  fiscal  year  ending  June  30,  1906 56, 275. 99 


List  of  allotments  from  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation  {indefinite),  act  of  July  J,  ISSJt,  applied  to  Fox  River, 
Wisconsin. 


August  9,  1884 |54, 000.  00 

July  28,  1885 42,304.00 

July  20,  1886 43,668.00 

July  13,  1887 43,650.00 

June  28,  1888 48, 900. 00 

June  12,  1889 62,760.00 

November  25,  1889 13,  500. 00 

June  19,  1890 69,005.00 

April  28,  1891 63,980.00 

Julv  1,  1892 40,000.00 

July  15,  1893 32,430.55 

July  26,  1894 30,  882.  37 

July  20,  1895 61,  279.  63 

October  6,  1896 62,6(55.03 

July  30,  1897 60,009.62 

July  29,  1898 63, 869. 10 


October  4,  1898 |3,000.00 

July  22,  1899 72,911.29 

January  6,  1900 2, 000. 00 

May  29,  1900 6, 362.  54 

July  20,  1900 78, 167. 11 

August  10,  1900 6,  23a  40 

July  19,  1901 54,563.57 

July  21,  1902 68,397.51 

October  4,  1902 2. 750. 00 

July  18,  1903 48,776.32 

July  8,  1904 31, 117. 60 

Miscellaneous  receipts 
credited  to  appropria- 
tions    229. 62 

Total 1, 167, 417. 26 


Summary  of  expenditures  made  from  appropriation  for  operating  and  care  of 
canals  and  other  works  of  navigation  (indefinite),  act  of- July  5,  1884,  applied 
to  Fox  River,  Wisconsin,  during  the  fiscal  year  ending  June  SO,  i905. 

Services $32,  566,  39 

Supplies 1, 804. 57 

Materials 11,083.01 

Miscellaneous 883.23 

Total 46, 427. 20 
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bepobt  of  mb.  l.  m.  mann,  assistant  engineer. 

United  States  Engineer  Office, 

Fox  River  Improvement. 
Oshkosh,  Win.,  June  SO,  1905. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  upon 
"Operating  and  care  of  canals  and  other  works  of  navigation  on  Fox  River, 
Wisconsin,"  from  Green  Bay  to  Portage,  for  the  fls<»al  year  ending  June  30.  1905. 

The  work  done  during  the  year  consisted  principally  in  rebuilding  the  lower 
gates  of  DePere  lock ;  building  new  triiwd  platforms  of  concrete  at  Rapldc 
Croche,  Kaukauna  fourth,  Kaukauna  third.  Little  Chute  Combined,  Appleton 
third,  second,  and  first  locks;  rebuilding  the  timl)er  revetments  on  the  two 
upr>er  wing  cribs  and  raising  the  lower  wing  cribs  of  Little  Kaukauna  lock; 
raising  the  lower  wing  cribs  of  Rapide  Croche  lo<'k  with  cement  masonry ; 
repairing  the  crest  of  Appleton  Upper  dam  with  concrete  and  replacing  three 
of  the  wooden  sluice  gates  with  new  steel  gates ;  reiK)intlng  the  abutments  of 
Berlin,  Eureka,  and  White  River  dams ;  repairing  the  upiier  platform  and  floor 
and  repointing  the  masonry  walls  of  Princeton  lock ;  repairing  the  gates  of  Fort 
Winnebago  lock;  making  slight  repairs  to  DePere,  Little  Kaukauna,  Rapide 
Croche,  Kaukauna  fourth,  Kaukauna  third.  Little  Chute  second,  Appleton 
fourth,  Appleton  first.  Eureka.  Berlin,  White  River,  and  Montello  locks;  Little 
Kaukauna,  Rapide  Croche,  Little  Chute,  Appleton  llpi^er,  Menasha,  Berlin, 
White  River,  and  Montello  dams;  Rapide  Croche,  Kaukauna  Second,  Apple- 
ton  Fourth,  Eureka,  White  River,  and  Princeton  lock  houses ;  special  and  general 
repairs  to  boats  and  dredges;  dredging  bars  and  channels;  general  repairs  to 
locks,  dams,  and  canai  banks,  and  care  of  works  and  proi)erty. 

maintenance  of  navigation. 

Navigation  was  formally  closed  on  the  Fox  and  W^olf  rivers  December  1,  1904. 
It  was  again  opened  April  10,  1905.  Princeton  lock  was  closed  for  repairs  from 
September  29  to  October  10,  1904. 

The  water  in  the  Ix)wer  Fox  River  and  Lake  Winnebago  has  been  well  main- 
tained at  the  crest  of  the  dams  throughout  the  year,  and  no  arrests  for  infringe- 
ment of  Rule  12  of  the  regulations,  etc.,  were  necessary. 

The  stage  in  Lake  Winnebago  for  the  fiscal  year  1904-5  was  below  the  crest  of 
Menasha  dam  105  days,  10  of  which  were  during  the  season  of  navigation. 

On  October  27,  1904,  the  honorable  the  Secretary  of  War  renewed  the  au- 
thority heretofore  given  to  the  Neenah  and  Menasha  Water  Power  Company  to 
draw  the  water  18  inches  below  the  crest  of  Menasha  dam  during  the  susi)en- 
sion  of  navigation  In  1904-5.  The  water  carefully  used  and  the  lowest  point 
reached  was  10^  inches  below  the  crest,  on  March  10,  and  it  again  reached  the 
crest  March  29. 

The  stages  in  Lake  Winnebago  were  as  follows : 

Water  below  crest  of  Menasha  dam days—        105 

Water  at  or  above  crest  of  Menasha  dam do 200 

Maximum  height  in  1905,  June  10 -|-3.&^ 

Maximum  lielght  in  1904,  May  11 +3.42 

Maximum  height  in  1903,  April  10 -f3.25 

Maximum  height  in  1902,  May  26 -f3.  28 

Maximum  heiglit  in  1901,  April  13 -f  3. 17 

Maximum  height  in  1900,  November  22 +2.87 

Maximum  height  in  1899,  May  15 +3.  25 

Tx)west  point  reached,  March  1(5.  1905 -f  0.  37 

Mean  high  water  for  twenty-three  years -f3. 02 

The  maximum  discharge  of  the  river  during  the  year,  measured  at  Rapide 
Croche  dam,  which  gives  practically  the  whole  flow,  was  924,939  cubic  feet  per 
minute  on  June  6,  1905,  due  largely  to  local  rains  on  this  date. 

The  mean  monthly  discharge  at  Rapide  Croche  dam,  which  corresponds  closely 
to  the  discharge  at  Neenah  and  Manasha  combined,  for  the  year,  is  as  follows : 

1904.  Cu.  ft.  per  mln. 

July 189, 670 

August  179,088 

September  111,  267 

October 207, 401 

November 243, 382 

December 217, 409 
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1905.  Cu.  ft,  per  mln, 

January 232.615 

February  259.235 

March  240.524 

April 509,920 

May 336, 661 

June 762,576 

Mean  for  the  year 290,812 

The  largest  previous  discharge  was  739,034  cubic  feet  per  minute  on  May  29, 
1902,  since  measurements  were  had  at  this  place. 

Flush  boards  were  placed  on  Menasha  dam  from  July  25  to  October  18,  1904, 
and  from  November  14,  1004,  to  February  23,  1905,  Inclusive,  when  they  were 
removed  and  have  not  been  replaced  since.  The  mills  were  not  obligeti  to  close 
their  wheels  during  the  entire  year,  having  an  abundance  of  water,  ext>ept  from 
August  15  to  September  20,  1904,  when  the  water  was  drawn  down  al)ove  Apple- 
ton  irpper  dam  to  make  repairs  to  the  crest.  The  water  in  Lake  Winnelmgo 
reached  a  stage  requiring  sluicing  from  April  8  to  April  26,  1905,  and  June  6  to 
June  30,  1905. 

Although  the  snow  this  year  was  exceedingly  heavy  and  a  large  flood  was 
anticipated,  the  month  of  March  was  very  warm,  causing  the  snow  to  disapiiear 
rapidly,  and  the  rainfall  in  April  was  very  low,  being  1.G2  inches  below  normal, 
and  a  flood,  therefore,  from  April  8  to  20  was  easily  taken  care  of  by  sluicing, 
the  water  in  Lake  Winnebago  only  reaching  +3'  3"  on  one  day.  The  heavy 
rainfall  in  May,  which  was  3.02  Indies  above  normal,  kept  the  lake  well  up, 
and  an  extraordinary  local  rainfall  of  about  4  inches  in  fprty-two  hours  brought 
on  a  second  flood  and  necessitated  sluicing,  cx)mmenciug  on  June  3.  On  June 
(>  all  sluices  in  both  the  Neenali  and  Menasha  dams  were  opened,  but  the  w-ater 
in  I^ake  Winnebago  continued  to  rise  and  reached  a  maximum  stage  of  -f  3'  10". 
This  is  the  highest  stage  since  the  si)rlng  of  1888,  when  it  was  +4'  3".  This  is 
the  first  time  since  the  sluices  in  the  dame  were  built  that  it  has  been  impos- 
sible to  hold  the  water  down  to  sluicing  limit,  viz,  21  inches  on  the  crest  of 
Menasha  dam.  The  rains  being  mainly  ]oc*al  and  unprecedented,  the  flood  came 
on  without  any  warning.  Most  of  the  water  not  local  came  from  the  Fox  River, 
where  the  flood  also  was  extraordinary.  The  Wolf  River,  generally  furnishing 
the  supply  to  Lake  Winnebago,  only  has  reached  a  normal  high- water  stage. 

All  sluices  were  continued  oi)en,  and  the  capacity  of  all  the  sluices  in  both 
dams,  both  spillways,  and  the  draft  of  the  mills  about  held  the  flow  of  the 
river  until  June  18,  when  it  commenced  to  fall,  and  dropped  to  18  inches  above 
the  crest  on  June  30. 

Gauge  readings  were  calculated,  tabulated,  and  platted,  as  were  also  the 
daily  discharges  of  the  river  at  different  points,  and  record  of  rain  gauges  was 
kept 

Note. — The  cause  of  the  great  June  flood  is  shown  directly  in  the  discharge 
record  above.  The  average  daily  disi-harge  in  the  river  for  the  month  of  June 
considerably  exceeded  the  previous  maximum  discharge  sinc*e  measurements 
were  taken  in  1890. 

REPAIRS  OF  LOCKS,  ETC. 

Depere  lock. — The  old  lower  gates  were  replaced  with  new  gates  of  flr  timber. 
New  steel  valves  were  placed  and  new  ironwork,  with  the  exception  of  part  of 
the  gate  hangings  and  other  minor  parts,  wliich  were  repaired  and  used  on  the 
new  gates.  The  top  arms  of  the  upi)er  gates  and  one  intermediate  arm  of  the 
upper  right  gate  were  reneweii  and  other  slight  repairs  were  made.  Repairs 
completed  April  10,  1905. 

Depere  dam. — A  hole  in  the  canal  bank  at  the  right  abutment,  caused  by  high 
water,  was  filled  with  clay. 

Little  Kaukauna  lock. — The  decayed  timber  in  the  revetments  on  the  upper 
wing  cribs  was  replaced  with  new  flr  timber.  The  lower  wing  cribs  were  leveled 
up  and  raised  3  feet  with  hemlock  timber  and  stone  flliing.  Four  holes  In 
planking  of  lock  walls  were  repaired  and  minor  repairs  were  made.  Repairs 
completed  November  30,  1904. 

Little  Kaukauna  dam. — Fir  timber  for  repairs  to  the  sluiceways,  walk,  and 
crest  was  purchased  and  received,  but  on  account  of  high  water  the  repairs 
could  not  be  made. 
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Little  Kaukauna  Canal  hank, — ^I'he  bank  of  the  canal  above  the  left  revetment 
of  lock  was  rlprappod  with  stone  for  a  distance  of  150  linear  feet 

Rapide  Crochc  lock. — The  lower  wing  cribs  were  removed  to  the  water  surface, 
decked  over  with  old  timber,  and  rebuilt  with  cement  masonry,  using  stone 
removed  from  Appleton  Upper  dam ;  the  wooden  trii)od  platforms  were  replaced 
with  tripod  platforms  of  concrete,  with  steel  cover  plates,  etc.,  and  other  minor 
repairs  were  made. 

The  upper  left  gate,  displaced  by  a  passing  steamer  in  November,  was  repaired 
and  replaced  temporarily.  At  this  time  the  upper  gates  were  found  to  be  badly 
decayed;  they  were  therefore  rebuilt  of  solid  fir  timber,  with  new  ironwork, 
except  a  small  amount  on  hand.  In  May,  IIK)^,  the  old  gates  were  removed  and 
the  new  ones  placed  in  i)osition,  completing  the  repairs  May  10,  1905. 

Rapide  Croche  dam. — A  dry  masonry  wall  was  built  at  the  lower  end  of  right 
abutment  to  prevent  water  passing  around  same,  the  backing  of  earth  was 
replaced,  and  slight  repairs  were  made  to  trestle  of  sluiceway  and  to  crest  tlm- 
bec     Repairs  completed  May  10,  1905. 

Kaukauna  Fifth  lock. — The  lower  left  steel  gate  spar,  which  was  damaged 
by  a  passing  steamer,  was  replaced  with  an  extra  spar  on  hand  and  the  damaged 
spar  repaired.  The  outside  of  lock  house  and  shed  were  painted.  The  tripod 
platforms  were  leveled  up  and  the  trlixMis  and  spars  adjusted. 

Kaukauna  Fourth  lock. — ^The  old  wooden  trijiod  platforms  were  replaced  with 
iWatforms  of  concrete  with  steel  cover  plates,  etc.  The  canal  bank  on  right 
above  revetment  wall  was  rli)rapi)ed  with  stone  for  a  distance  of  250  feet. 
Other  minor  repairs  were  made  to  lock  and  banks. 

Kaukauna  Third  lock. — ^The  old  wooden  ti'lpod  platforms  were  replaced  with 
platforms  of  concrete  with  steel  cover  plates,  etc.  New  caps  were  placed  on  the 
maneuvering  gear  frames,  the  lower  wing  walls  were  repaired,  and  minor 
repairs  made  to  wing  walls,  valves,  etc. 

Kaukauna  dry  df)ck. — An  outhouse  was  built  and  placed  near  the  lower  left 
comer  of  the  timber  shed ;  the  cement  shed  was  put  In  good  repair. 

Kaukauna  Second  lock. — Slight  repairs  were  made  to  the  coping  of  the  upper 
left  wing  wall,  the  tripod  platforms  were  leveled  up,  and  the  tripods  and  spars 
adjusted. 

Kaukauna  Second  lock  houne. — ^The  walls  and  celling  of  the  kitchen  were 
plastered  with  adamant.  5  new  windows  were  placed,  and  new  baseboards  were 
framed  and  placed  in  the  kitchen. 

Kaukauna  First  lock. — Valves  and  maneuvering  gear  were  slightly  repaired 
and  adjusted. 

Kaukauna  First  lock  house. — The  walls  and  ceiling  of  storeroom  were 
sheathed  on  Inside  with  1  by  8  Inch  ship  lap. 

Kaukauna  icarehouse. — ^The  side  and  end  walls  of  the  lean-to  were  painted 
outside. 

Little  Chute  Combined  locks.— The  old  wooden  tripod  platforms  were  replaced 
with  platforms  of  concrete,  with  steel  cover  plates,  etc.  Valve-maneuvering 
gear,  hand  rails,  and  other  minor  repairs  were  made. 

Little  Chute  Second  lock. — The  fender  timber  on  lower  right  wing  wall  was 
renewed,  and  the  top  timbers  of  the  crib  below  were  renewed  and  replanked ;  a 
gas-pipe  hand  rail  was  placed  on  right  side  of  right  lock  wall;  other  minor 
repairs  were  made. 

Little  Chute  guard  lock, — Slight  repairs  were  made. 

Little  Chute  dam. — ^The  walk  from  left  abutment  to  sluiceways  and  across 
sluiceway  No.  1  was  repaired. 

Cedars  lock, — Slight  repairs  were  made  to  the  valve-maneuvering  gears. 

Cedars  Canal  hank. — ^The  dry  wall  on  right  bank  of  canal  above  lock  for  a 
distance  of  80  linear  feet  was  taken  down  and  relaid. 

Appleton  Fourth  lock,— The  upper  tripod  platforms  were  repaired  and  other 
minor  repairs  were  made. 

Appleton  Fourth  lock  house, — New  floor  of  hard  wood  was  laid  in  the  sitting 
room. 

Appleton  Third  lock, — ^The  old  wooden  tripod  platforms  were  replaced  with 
platforms  of  concrete,  with  steel  cover  plates,  etc.  Other  minor  repairs  were 
made.      Repairs  completed  May  10,  1905. 

Appleton  Second  lock. — The  old  wooden  tripod  platforms  were  replaced  with 
platforms  of  concrete,  with  steel  cover  plates,  etc.,  and  other  minor  repairs  were 
made. 
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Appleton  First  lock, — ^The  t\vo  wooden  tripod  platforms  on  the  right  side  of 
the  lock  were  replaced  with  plntforuis  of  concrete,  with  steel  wver  plates,  etc.. 
the  footbridge  over  the  lower  end  of  the  old  lock  was  repaired  and  provided 
with  gas-pipe  hand  rails ;  the  triangular  protection  crib  at  the  lower  end  of  the 
lock  was  rebuilt  above  low  water;  minor  repairs  were  made  to  the  iron  shed 
and  coal  bin  and  the  road  to  the  highway. 

Appleton  Upper  daw. — The  repairs  to  the  dam  consist  In  rebuilding  tlie  um^er 
part  of  the  dam  with  a  solid  8e<»tlon  of  concrete  and  In  replacing  three  of  the 
wooden  Talntor  sluice  gates  with  gates  made  entirely  of  structural  steel  and 
Iron-  Material  for  repairs  of  crest  was  purchased  during  the  last  fiscal  year, 
but  owing  to  the  high  stage  of  water  the  work  could  not  be  undertaken.  On 
August  1,  1904,  the  work  of  making  these  repairs  was  commenced.  Tools  and 
material  on  hand  were  collected  at  Appleton.  The  water  In  the  level  above 
was  drawn  down  to  2i  feet  l)elow  the  crest  on  the  15th  and  the  clay  and  gnivel 
backing  of  the  dam  was  removed  from  the  masonry  and  thrown  up  In  the  form 
of  a  dike.  The  masonry  of  the  dam  was  removed  to  an  average  depth  of  3^ 
feet  below  the  crest,  the  depth  dei)endlng  on  the  condition  of  the  structure.  The 
masonry  was  found  in  very  bad  condtlon,  large  cavities,  filled  with  small  stone, 
clay,  etc.,  and  the  mortar  having  been  almost  entirely  disintegrated.  All  the 
cavities  were  cleaned  out  and  filled  with  cement  masonry,  forming  a  firm  foun- 
dation for  the  concrete,  into  which  were  set  iron  dowel  pins  to  secure  the  same. 
The  concrete  was  mixed  on  scows,  moved  along  the  dam,  and  placed  by  hand. 
Alpha  Portland  cement  was  use<l.  the  proiwrtlons  being  1  part  cement,  2  parts 
sand,  and  5  parts  cTUshed  stone.  The  concrete  was  placed  in  se<'tlons  al>out  If 5 
feet  In  length,  and  was  finished  with  a  dressing  of  Portland-cement  mortar. 
The  work  was  completed  September  15.  1905,  and  presents  a  very  uniform 
crest,  circular  In  form,  and  has  proved  Itself  to  be  a  verj'  important  feature  of 
repairs,  as  the  past  severe  winter  and  the  recent  extreme  high  water  has  given 
It  a  severe  test  Although  built  In  sections,  the  new  crest  is  practically  a  mono- 
lith, about  3i  feet  high  and  502  feet  long.  It  Is  surprising  that  to  date  no 
cracks  are  apparent,  either  from  contraction  or  otherwise. 

On  January  31.  1005.  a  contract  was  let  to  the  Modem  Steel  Structural  Com- 
pany, of  Waukesha.  Wis.,  for  five  steel  Talntor  gJites,  three  of  which  were  to 
replace  three  wooden  gates  In  this  dam.  These  gates  are  constructed  entirely 
of  structural  steel  and  Iron,  hinged  to  beams  of  same  material,  anchored  to  the 
stone  abutments  of  the  dam  according  to  new  plans.  In  May,  1905,  these  three 
gates  were  place<l  In  i>osltlon  and  are  proving  to  be  very  satisfactory  and  a 
decided  improvement  over  the  wooden  ones. 

Menasha  dam. — Slight  repairs  were  made  to  the  walk  over  sluiceways.  Tlie 
sluiceways  which  were  damaged  by  logs  passing  through  were  repaired. 

Menasha  chamtel  rr'ih^ — ^Thls  crib,  which  had  been  tlpi)ed  over  by  the  ice,  was 
straightened  up  and  found  to  be  In  good  condition. 

Eureka  lock. — ^The  new  upi)er  gates,  which  were  framed  during  the  last  fiscal 
year,  were  put  together  and  provided  with  new  steel  valves,  two  In  each  gate, 
new  shackle  bars,  valve  rods,  and  gas-pli)e  hand  rails:  masonry  was  repointed; 
the  right  bank  of  canal  above  lock  was  rlprapped  for  a  distance  of  107  linear 
feet.    Four  new  guard  piles  were  driven  below  lock. 

Eureka  dam. — Masoni*y  of  dam  was  repointed.  Decayed  tops  of  piles  in 
shore  protection  on  left  side  below  dam  were  cut  off. 

Eureka  lock  house. — A  new  cistern  was  placed  at  lock  house  and  connections 
made  with  eave  troughs ;  new  sills  and  floor  were  laid  in  the  tool  house ;  the 
road  from  lock  to  highway  was  raised  and  the  small  bridge  in  same  was 
repaired. 

Berlin  lock. — Ten  piles  were  driven  along  the  left  bank  below  lock  for  mooring 
the  fleet  while  In  winter  quarters ;  four  piles  were  driven  and  capped  for  dock 
in  front  of  repair  shop ;  the  bank  between  shop  and  canal  was  graded ;  the 
bridge  In  canal  bank  below  lock  was  raised  and  repaired;  the  road  between 
lock  and  lock  house  was  repaired.  Slight  repairs  to  Iron  shed  were  made  and 
numerous  tools  were  repaired. 

Berlin  lock  house. — Slight  repairs  were  made  to  the  roof  and  the  brick  cistern 
was  replastered  with  cement. 

Berlin  dam. — The  masonry  abutments  of  dam  were  repointed;  two  decayed 
piles  above  fishway  were  replaced. 

White  River  lock. — ^The  left  bank  below  lock  was  graded  and  rlprapped  for  a 
distance  of  100  linear  feet ;  two  guard  piles  below  the  lock,  which  were  raised 
by  the  ice,  were  redriven. 
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White  Rit*er  lock  house, — New  hard-wood  floors  were  laid  in  the  kitchen  and 
pantry ;  two  chimneys  were  rebuilt  above  the  roof ;  a  new  outhouse  was  built 
and  vault  enlarged  and  repaired ;  the  road  to  highway  was  raised  and  repaired. 

White  RH^er  dam. — The  masonry  abutments  were  repointed ;  decayed  piles  in 
front  of  fish  way  were  replaced. 

Princeton  lock. — ^The  work  of  making  repairs  to  miter  sills  and  floor  of  this 
lock,  which  could  not  be  done  during  the  last  fiscal  year  on  account  of  the  high 
stage  of  water,  was  commenced  September  29,  11K)3,  the  water  being  then  at  a 
low  stage.  Stop  timbers  were  placeil  in  the  head  w^alls  and  a  dike  thrown  up 
across  the  canal  below  the  lock.  A  10-inch  centrifugal  pump  was  set  up  and  the 
water  pumped  out  and  was  easily  kept  out  with  this  pump  while  making  the 
repairs.  The  floor  of  the  upper  platform  and  the  lock  was  cleaned  and  repaired ; 
the  miter  sills,  which  were  found  to  be  sound,  but  waterworn,  were  trued  and 
squared  up  with  flr  plank,  after  which  the  stop  timbers  were  removed,  the  dike 
opened,  and  navigation  resumed  on  October  30.  Decayed  timber  in  the  tripod 
platforms  was  renewed  and  the  platforms  raised  and  leveled.  Repairs  com- 
pleted November  5,  1904. 

Princeton  lock  house. — A  fence  was  built  around  the  house,  and  the  wire  fence 
between  the  house  and  road  was  repaired,  with  new  posts  and  wire;  the 
platform  back  of  house  was  rebuilt;  slight  repairs  were  made  to  brick  walls 
and  roof. 

Grand  River. — ^The  flush  boards  in  waste  weir  in  mouth  of  Grand  River  were 
repaired. 

Montello  lock. — A  tool  house  built  at  Berlin  lock  during  the  last  fiscal  year 
was  transported  to  Montello  lock  and  placed  at  the  upper  end  of  the  lock  opposite 
the  left  abutment  of  the  dam;  a  fence  was  built  around  the  United  States 
property  at  the  lock.  Gates  were  provided  at  highway  to  enter  grounds  on 
either  side,  and  also  gates  to  close  across  highway.  Other  minor  repairs 
were  made. 

Montello  dam. — This  dam  was  backed  with  gravel  in  May  and  June,  1905. 

Oovernor  Bend  lock. — Slight  repairs  were  made  to  the  valve  rods. 

Fort  Wifinehago  lock. — The  upper  part  of  the  lower  gates  and  the  lower  left 
hollow  quoin  being  decayed  were  rebuilt  above  water  surface  with  new  flr 
timber ;  minor  repairs  were  made  to  the  ironwork. 

SHOBE  PROTECTION  ON  UPPER  FOX  RFVEB. 

Sand  bank  below  mile  post  ^-J.— The  left  bank  of  river  from  500  to  1,060  feet 
below  mile  post  44  was  protected  with  piles,  brush,  and  stone;  the  material  for 
which  was  purchased  during  the  last  fiscal  year. 

ASfawd  batik  above  mile  post  44' — Willows  were  planted  along  the  bank  near  the 
water's  edge  to  protect  the  bank  at  this  place. 

Repairs  of  shore  protections. — The  piles  in  the  shore  protections  above  Berlin 
and  White  River  locks,  which  were  left  standing  above  water  when  protections 
were  built,  were  cut  off  at  low  water  and  missing  piles  were  replaced. 

Grand  River  lock. — The  right  bank  above  the  lock,  which  was  broken  by  a 
freshet  In  April,  was  raised  and  repaired. 

Grand  River  dam. — Decayed  guard  piles  above  sluiceway  and  in  front  of  fish- 
way  were  replaced  with  new  piles. 

DREDGING  BARS  AND  CHANNELS. 

To  maintain  a  navigable  channel  and  restore  it  to  dimensions  heretofore 
obtained,  and  in  maintaining  a  channel  where  projected  depth  had  not  been 
obtained,  bars  were  removed  on  the  upper  Fox  River,  as  shown  in  the  following 
tabulation : 
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The  following  is  a  summary  of  the  work  done : 
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The  total  amount  of  dredging  done  during  the  fiscal  year  was  85*553  cubic 
yards,  dipper  measurement,  at  a  cost  of  about  4  cents  per  cubic  yard. 

Repairs  were  made  to  mileposts  on  upper  Fox  River  by  redrlvlng  7  old  and 
driving  7  new  piles ;  5  new  posts  were  set  on  bank ;  13  new  number  boards  were 
made  and  placed  and  3  old  boards  were  repainted. 

SPECIAL  BEPAIBS  TO  PLANT. 

Barge  Princeton, — ^The  grouser  frames  were  renewed  and  material  was  pur- 
chaBed  for  new  grousers. 

Quarter  boat. — The  old  tin  roof  was  removed  and  a  new  tin  roof  placed  by 
agreement.  New  outside  doors  and  screens  were  purchased,  fitted,  and  hung, 
and  the  casings,  stops,  and  thresholds  repaired.  The  deck  seams  were  hawsed, 
calked,  and  pitched  where  necessary.  The  hull  and  cabin  outside  and  the  cabin 
inside  were  painted. 

Flat  scow  Eureka. — Decayed  timber  in  the  deck  beams  and  the  decking,  batch 
coamings  and  covers  was  renewed  with  new  fir  timber  and  the  deck  seams 
calked  and  pitched. 

GENERAL    BEPAIBS    OF    PLANT,    BOATS,    DBED6E8,    ETC. 

Steam  tug  Fox. — In  August,  1904.  slight  changes  were  made  In  the  buckets  of 
the  paddle  wheels  to  reduce,  the  vibration  while  the  boat  was  running.  She  was 
laid  up  at  Berlin  lock  for  the  winter  on  November  22.  In  March  and  April. 
1905,  the  old  paddle  wheels  and  shafts  were  removed  and  new  and  larger  shafts 
were  provided,  with  paddle  wheels  13  feet  6  inches  in  diameter,  containing  14 
instead  of  11  arms  in  each  wheel.  The  buckets  are  arranged  differently  than 
the  old  ones,  the  combined  bucket  area  corresponding  to  the  power  of  the 
engines  and  tlie  individual  buckets  corresponding  in  size  and  position  on  the 
wheel  to  the  force  exerted.  The  shafts  were  raised  4  inches  to  reduce  the  dip  of 
the  buckets.  This  change  has  greatly  reduced  the  vibration  and  increased  the 
si)eed  of  the  boat  Slight  repairs  were  made  to  the  bulwarks.  The  necessary 
cleaning  and  painting  was  done  and  the  tug  placed  In  commission  May  1,  1905. 

Steam  tug  Wolf. — Was  laid  up  for  the  winter  at  Berlin  lock  on  November  18. 
In  March  and  April,  1905,  a  new  throttle  valve  w*as  placed  in  the  main  steam 
pipe,  with  new  reach  rod  and  levers;  the  links  and  rocker  shaft  l>oxes  were 
refitted ;  new  canvas  was  placed  on  the  roof  of  pilot  house  and  officers'  cabin ; 
slight  rei)airs  were  made  to  deck,  and  the  necessary  painting  was  done.  She 
was  placed  In  commission  April  21,  1905. 

Dredge  No.  Ji. — Was  laid  up  for  the  winter  at  Berlin  lock  November  17,  1904. 
In  March  and  April,  1905,  slight  repairs  were  made  to  spud  l)oxe8,  crane,  dipper 
sheave,  and  dipper.     She  was  put  in  commission  on  May  1,  1905. 

Dredge  No.  5. — Was  laid  up  at  Berlin  lock  for  the  winter  on  November  18. 
1904.  In  March  and  April,  1905,  the  grapple  was  repaired  by  fitting  renewable 
points  to  prongs,  reinforcing  the  connecting  rods,  and  repairing  broken  brackets. 
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The  broken  gear  wheel  was  replaced  with  a  new  gear  wheel ;  new  blocks  were 
placed  in  the  starboard  friction,  and  other  slight  repairs  were  made.  She  was 
put  in  commission  May  2,  1905. 

Scow  Eureka. — The  forward  spud  frame  was  repaired  and  two  new  spuds 
were  framed  and  placed. 

Pile  driver. — ^The  old  sheave  casing  was  remodeled  for  new  sheave. 

Respectfully  submitted. 

L.  M.  Mann,  Assistant  Engineer, 

MaJ.  James  G.  Wabben, 

Corps  of  Engineers. 


OPERATING  AND  CASE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION  APPLIED  TO  FOX 

RIVER,  WISCONSIN. 

[Section  4  of  river  nnd  harbor  act  of  Jaly  5,  1884.] 

Detailed  statement  of  expenditures  for  fiscal  year  ending  June  SO,  190o. 


Character  of  works,  etc. 

Item  of  expense. 

Amount. 

Total. 

Remirs  of  Deoere  lock ._ _ 

Material 

$685.56 
616.60 

248.12 
111.OT 

Do 

Labor  and  transportation . 

Repaira  of  Tiittl«  Ka'^^iinft  l"ok „       

11,202.25 

'Do               ..-..-  

Labor  and  transportation. 
Mf^tArial 

869.19 

Ropairs  of  I^ittle  KaTifcanna  dam 

99.90 
14.21 

'Do 

Labor  and  transportation, 
do 

114.11 
86.67 

R<)Daini  of  Tiitt1<^  Kaukatina  Canal  bank 

Repairs  of  Bapide  Cirochelock  

Material 

446.86 
867.91 

'Do ! 

Labor  and  transportation. 

1,813.17 

RnT>aii*fl  of  Ranide  Croche  dam 

8.97 
104.66 

t)© '. 

Labor  and  transportation. 
Mf^tArii^l 

iiaas 

866.16 
170.90 

Do 

Labor  and  transportation. 
Mf^t^rifti     

487.06 

Ri^pairfl  of  Kankanna  third  lock 

852.24 
220.81 

"Do 

Labor  and  transportation. 
M^tAri«i  ,                      .... 

179  RR 

Renalre  *^f  KaTi^*xi"*-  dry  dock ^ 

10.40 
8.26 

Do 

Labor  and  transportation. 
Material 

18  66 

RfiinirR  of  Kankanna  second  lock  house 

84.44 

Repairs  of  Lii ttle  Chute  combined  locks   

do 

875.85 
292.37 

'Do 

Labor  and  transportation. 

667  72 

Repairs  of  Little  Chute  second  lock 

107.63 
91.29 

Do 

Labor  and  transiMrtation. 

196  88 

Hexw-ir*!  of  T*ittle  Chute  divm           . 

119.06 
58.91 

'Do 

Labor  and  transportation. 
Labor 

172  97 

26.88 

Repairs  of  Appleton  fourth  lock  and  lock  house 

Mi^t^rif^l 

18.76 
29.93 

Dio 

Labor  and  transportation. 
Material 

48.P9 

R^Twirs  of  Ai^pletron  third  lock 

263.11 
164.86 

'Do '.'. 

Labor  and  transportation. 

487  96 

Repairs  of  Appleton  second  lock  ..               .    ... 

252.21 
167.01 

Do 

Labor  and  transportation. 
Material 

409  22 

Repairs  of  Ajypleton  first  lock 

206.08 
180.85 

Do 

Labor  and  transportation. 
Mf^t4«rlAl 

386  87 

ReiMtirs  of  Appleton  upper  dam 

78.35 
8,961.05 

Do "..' .V. 

Labor  and  transportation. 
Material 

4,089.40 

Reimirs  of  Menasha  dam 

38.01 
47.50 

*Do 

Lab«r 

do 

85  51 

Repairsof  Menaaha channel    

19.38 

Five  steel  taintor  gates 

Material  and  labor 

2,837.95 

Repairs  of  Eureka  lock,  lock  house,  and  dam 

MatArlftl 

72.61 
1,405.74 

4r,.63 
47.00 



Do 

Labor 

ReiMirs  of  Berlin  lock  and  dam 

MfLt^^rial 

1,478.36 

Do 

Labor 

92.63 
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Detailed  stctement  of  expenditures  for  fiscal  pear,  etc. — Cootiinied. 

i 
Chancter  of  worlB«  etc  Item  of  expense.  Amount.    T^rx. 


Repftin  of  White  BiT«r  lock Lftbor m'-  i 

.SO 


RemlMofWldteRiverdamll^ir."""."".'"'"   Materil'"""'.  111111111111         jiCil 
Do Lmhat U.5 


Bepein  of  White  SiTer  lock  boaae Materiel flP.IS 

Do Labor 4tL50 


BepainofPrincetoolock. Material saOT 

^ -•  ■  •  


of  Princeton  lock  boaae Material 

Labor '. WlSD 


Bendnof  Montejlodam Labor  and  tnaspartataon.  ... 

*  lofMcntellolock Materkd 

Laborandtmnsportalion-        127.^ 


of  Fort  Winnefaaco  kKk Material.. . MB.  12 


L^ 


Protection  of  aandbanka  and  shorea.  upper  Fox   do 

KTer. 

fecial  repairs  to  plant BcpaintoaeovBorelBa...       111.14 

Do Bepairs  to  harge  Prince-  a9_<K 

too. 
Do Repairs  to  qparter  bant         taOLM 

Do 


General  repairs  to  plants  boatk  dredsea^  mm-  Hi  |Mii  ii  of  tng  Fox 1.2i4.M 

ddneiT,  etr. 

Do Repairs «#  tec  Wolf Sft^M 

D^. - Repairs o^dxedeeXo.SL..  afe>L:3 

Do Rtpairs  >f  dredge  Ko.  *-.  «iL«f                  . 

Do - Rfpiairs of seowRMnkn ..  11_  13                   ? 


-*....    _  
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J  J   22. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

yirech  of  sand  scow  Iliram  R,  Bond  in  Milwaukee  Bay, — On  May 
29, 1905,  during  a  fog,  the  steam  sand  scow  Hiram  R,  Sond  was  sunk 
in  collision  with  car  terry  steamer  Pere  Marquette  No.  20^  in  Milwau- 
kee Bay,  Wisconsin.  The  scow  sunk  in  about  40  feet  of  water,  at  a 
point  E.  S.  E.  ^  E.  and  about  five-eighths  mile  distant  from  the  south- 
erly end  of  the  breakwater. 

An  examination  showed  that  there  was  only  Vl\  feet  of  water  over 
the  wreck  and  that  it  was  a  dangerous  obstruction  to  navigation. 

The  wreck  was  formally  abandoned  by  its  owners,  the  Milwaukee 
Sand  and  Gravel  Company,  by  letter  dated  June  7,  1905,  and  a 
recommendation  dated  June  7,  1905,  that  an  allotment  of  $2,000  be 
made  from  the  permanent  indefinite  appropriation  for  removing 
sunken  vessels  or  craft  obstructing  or  enaangering  navigation,  was 
approved  June  12,  1905. 

Proposals  for  removing  the  wreck  were  received  June  12,  1906, 
from  the  following : 

Independent  Tug  Company $1,400 

Andrew  Petersen 1, 200 

Milwaukee  Tugboat  Line 1.  300 

An  emergency  contract  was  entered  into  with  Mr.  Andrew  Petersen 
on  June  12,  1905,  for  the  removal  of  the  wreck  to  a  depth  of  30  feet 
below  datum. 

The  wreck  was  blown  up  and  destroyed  by  dynamite.  On  June  30, 
1905,  the  site  of  the  wreck  was  carefully  swept  to  a  depth  of  30  feet 
and  no  obstruction  was  encountered. 

The  cost  of  removing  the  wreck  was  $1,200. 
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IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  CHICAGO 
RIVER,  ILLINOIS.  AND  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA; 
SURVEY  OF  ILLINOIS  AND  DES  PLAINES  RIVERS,  ILLINOIS,  FOR 
WATERWAY  FROM  LOCKPORT,  ILLINOIS,  TO  ST.  LOUIS,  MISSOURI. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE: 
COL.  0.  H.  ERNST  AND  LIEUT,  COL.  W.  H.  BIXBY,  CORPS  OF  ENGI- 
NEERS. 


IMPBOVEMENTS. 


1.  Chicago  Harbor,  Illinois. 

2.  Chicago  River,  Illinois. 

3.  Calumet  Harbor,  Illinois. 

4.  Calumet  River,  Illinois  and  Indiana. 


Survey  of  Illinois  and  T^s  Plaines 
rivers,  Illinois,  fprv  .^,;'^ay  from 
Lockport,  Illinois,  to  :J-  L  Louis, 
Missouri. 


United  States  Engineer  Oftice, 

Chicago^  III,^  July  2, 1905, 
General  :  I  have  the  honor  to  forward  herewith  the  annual  reports 
upon  the  works  in  my  charge  for  the  fiscal  year  ending  June  30,  1905. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A. 


K  K  I. 

IMPROVEMENT  OF  CHICAGO  HARBOR,   ILLINOIS. 

Outer  basin. — This  basin  originally  covered  455  acres  of  the  area 
of  Lake  Michigan,  of  which  270  acres  lie  lakeward  or  east  of  the 
dock  line  established  by  the  Secretarj^  of  War  September  22,  1890, 
and  185  acres  shoreward  or  west  of  this  dock  line.    The  dock  line  is 


ENO   1905   M- 
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about  1,300  feet  east  of  the  right  of  way  of  the  Illinois  Central 
Bailroad  and  2,000  feet  distant  from  and  parallel  to  the  easterly 
breakwater  of  the  basin. 

Under  authority  granted  by  the  Secretary  of  War  July  24, 1895,  a 
bulkhead  has  been  constructed  along  the  dock  line,  and  the  area 
shoreward  of  the  dock  line  is  now  being  filled  in  by  the  city  of 
Chicago  for  a  public  park.  Of  the  270  acres  lakeward  of  the  dock 
line,  an  area  about  1,150  feet  in  width  and  3,000  feet  in  length, 
extending  southwardly  from  the  river,  and  comprising  about  79 
acres,  has  been  dredged  to  a  depth  of  21  feet  below  Chicago  city 
datum.  During  the  year  irregular  dredging  has  been  done  in  this 
area  by  the  park  commissioners  of  the  city  of  Chicago  for  the  pur- 
pose of  filling  behind  the  dock  line  for  the  park. 

The  dredging  so  far  done  has  resulted  in  a  21-foot  depth  over  the 
channel  in  the  river  from  Pine  street  to  the  lake  and  over  the  bar  at 
the  harbor  entrance,  as  well  as  over  the  79  acres  of  the  basin  men- 
tioned above.  Redredging  will,  of  course,  be  necessary  from  time  to 
time. 

The  piers  and  breakwaters,  except  the  north  pier,  are  generally  in 
fair  condition.  Being  constructed  of  wooden  cribs,  ballasted  with 
stone,  their  superstructures  must  all,  in  course  of  time,  be  rebuilt,  but 
for  several  years  the  repair  work  will  be  merely  that  due  to  unex- 
pected accident,  except  the  north  pier.  That  pier  has  suflTered  from 
tire  and  collisions  as  well  as  decay,  and  its  superstructure  is  to  be 
replaced  with  concrete. 

There  was  no  contract  in  force  durinff  the  year  for  the  improve- 
ment of  this  harbor,  and  the  only  work  done  was  the  construction  of 
a  boathou.^  for  the  United  States  steam  launch  near  the  northerly 
end  of  the  easterly  breakwater. 

Proposals  for  dredging  in  the  outer  basin  were  advertised  for  on 
June  23,  to  be  opened  July  25, 1905. 

It  is  proposed  to  use  the  funds  now  available  and  those  recom- 
mended for  appropriation  for  the  fiscal  year  ending  June  30,  1906, 
in  dredging  the  outer  basin,  in  maintaining  existing  works,  and  in 
rebuilding  the  superstructure  of  the  north  pier  in  concrete. 

Money  statement, 

July  1,  1904,  balance  unexpended $1,674.55 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  200, 000. 00 
Received  from  sale  of  property 15.30 

201, 689. 85 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1,058.61 

July  1,  1905,  balance  unexpended 200,631.24 

Amount  (estimated)  required  for  completion  of  existing  project 294,960.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $294,960.00 

For  maintenance  of  improvement 10, 000. 00 

304, 960.  ^>0 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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UST  OF  APPBOPKIATIONS   FOB  HABBOB  AT  CHICAGO,   ILL. 


By  act  of — 

July  11,  1870 $100,000.00 

March  3,  1871 100,000.00 

June  10,   1872 90,000.00 

March  3,  1873 90,000.00 

Juhe  23,  1874 75, 000.  00 

March  3,  1875 78,000.00 

August  3,  1876 5,000.00 

June  18,  1878 75,000.00 

March  3,  1879 75,000.00 

June  14,  1880 145, 000. 00 

March  3,  1881 150,000.00 

August  2,  1882 200, 000. 00 

July  5,  1884 100,000.00 

August  5,  1886 75, 000. 00 

August  11,  1888 200,000.00 

September  19,  1890  .  100, 000.  00 

July  13,  1892 72,000.00 


By  act  of — 

August  18,  1894 $80, 000.  00 

March  3,  1899 100, 000. 00 

March  3,  1905 200,000.00 


Total  appropriated  2, 110, 000.  00 
Received  from  all  sources 
since  1870  (transfer  of 
tugs,  sales,  etc.) 936.46 

Total 2, 110, 936. 46 

Expenditures  to  June  30, 

1905 1,910,305.22 

Balance  u  n  e  x  - 
pended  June  30, 
1905 200, 631.  24 


COMMEBCIAL  STATISTICS. 

Receipts  and  ahipmenia  by  lake  at  Chicago  during  calendar  year  1904. 


Receipts. 


QuAn- 
titles. 


Shipments. 


Qnai 
titde 


.n- 
itdes. 


Coal 

Iron  ore 

Salt 

Lumber 

Shingles 

Lath 

Posts 

Ties 

Poles 

Wood 

Plaster  

Cement 

Asphalt 

Sulphur 

Copper 

Hides 

Hardware  — 

Shoes 

Sugar  

Groceries 

Qreen  fruits. 

Potatoes 

Coffee 

Grain 

Unclassifled . . 


TnUS. 


Total 2,981,424 


<m 

82 
tl5 
154 

03 
76 
!12 


I  09 
120 
188 
31 
29 
47 
27 
154 

i    m 

-21.746 

:;i.:«8 

VM.  103 

.  ao 

i97 

;;;^,J58 

461,729 


drn  ... 


Tom. 

110,188 

689,888 

80,874 

8,600 

6,840 

4,522 

188,587 

7,052 

48,159 

8,349 

5,749 

7,430 

580 

23,486 

4,502 

854 

697 

8,538 

110 

8,196 

156 

3,025 

5,860 

2,840 

815,335 


Total ;      1,464,647 


aw 

R  >     

a  r;-v 

Fl    ..'."d 

F]  'iir 

O  real« 

M  11  stuffs 

Q   ili'ii  meal... 
Ml     

Oil   rnk>' , 

Grass  seed  

G  ucose. 

Si  u-ar 

Oi  

Po.^ 

Tallow 

Hides 

Wool  and  hair. 

I  Broom  com 

'  Spelter 

I  Gfroceries 

'  Iron 

i  Unclassifled 


Comparison  of  receipts  and  shiptnents  for  years  1H93  to  190^,  inclusive. 


Year. 

Tons. 

Year. 

Tons. 

1895 

7,205,942 
6,847,168 
7,149,759 
7,301,454 
6,189,865 

1  1900      . 

5,873,070 

1896 

1  1901 

6,184.242 

1807           

1  1902 

ft  lAi  TflS 

1898 

1908 6;i06,'653 

1899                        

1904                                      .    .                        l.UA.cm 

Amount  of  revenue  collected  during  fiscal  year  1905 $7, 964, 313.  73 
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Arrivals  and  clearances  of  vessels. 

Chicago  Harbor, 

Illinois. 

YeeselB. 

Arrirals. 

Clearancee. 

Number. 

Tom. 

Nnmber. 

Tons. 

Stoam 

6,568 
493 

4,786,766 
i71,8S» 

6,479 
489 

4,009,645 

Sail 

174,484 

Total 

6,061 

4,968,076 

5,978        4.784.129 

report  of  mr.  o.  a.  m.  liljencrantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago.  Ill,  July  .5.  190o. 
Colonel:  I  have  the  honor  to  submit  the  following  report  on  operations  in 
Chicago  Harbor,  Illinois,  during  the  year  ending  June  30,  19a5 : 

There  was  no  contract  in  force  during  the  year  for  any  work  of  Improvement 
of  this  harbor,  and  no  such  work  was  done. 

WORK   done  during  THE  YEAR. 

The  only  work  done  during  the  year  was  the  construction  of  a  l)oathouse  for 
the  U.  S.  steam  launch  Dearborn,  near  the  northerly  end  of  the  easterly  break- 
water. This  was  authorized  by  the  Chief  of  Engineers  on  September  22,  1904, 
at  a  cost  not  to  exceed  $2,700.  The  foundation  for  the  boathouse  was  built 
under  contract  with  the  Fitzslmons  &  Connell  Company,  of  Chicago.  111.,  at 
a  cost  of  $1,036.50.  The  other  work  was  done  by  hired  labor,  and  was  suffi- 
ciently near  completion  in  the  month  of  December  to  have  the  launch  hoisted 
up  in  it  for  the  winter.  The  office  baring  been  moved  to  the  new  Federal 
building  on  the  17th  of  April,  1905,  the  boathouse  at  the  foot  of  Sixteenth  street 
occupied  under  a  lease  with  the  Illinois  Central  Railroad  Company,  was  vacated 
at  the  close  of  that  month.  The  new  house  is  practically  completed,  some 
minor  parts  only  remaining  to  be  added.  The  total  cost  up  to  date  has  l>een 
$2,406.52.  A  great  deal  of  trouble  was  experienced  with  the  boiler  on  the 
Dearborn,  several  leakages  having  occurred,  necessitating  rather  extensive 
repairs  and  renewal  of  pipes. 

By  the  river  and  harbor  act  of  Congress,  approved  March  3,  1905,  the  sum  of 
$200,000  was  appropriated  for  the  Improvement  of  the  harbor  under  the 
approved  project  This  contemplates  the  rebuilding  of  the  superstructure  over 
the  north  pier  with  concrete,  and  dredging  to  a  depth  of  21  feet  below  city 
datum,  in  the  outer  basin. 

Specifications  for  the  concrete  work  have  not  yet  been  prepared;  those  for 
dredging  In  the  basin  were  approved  by  the  Chief  of  Engineers  on  June  16, 
1905.  Proposals  for  this  work  were  advertised  for  on  the  23d  of  that  month 
and  will  be  opened  on  the  25th  of  the  present  month. 

WORK   PROPOSEp  FOR  THE  YEAR  ENDING  JUNE  30,   1906. 

It  Is  proposed  to  secure  bids  for  and  commence  work  on  the  concrete  super- 
structure over  the  north  pier ;  also  to  begin,  and  possibly  complete,  the  dredging 
in  the  basin.  The  plan  for  this  work  Is  to  continue  the  1.150  feet  wide  channel 
along  the  easterly  breakwater  from  the  jwlnt — 3,000  feet  south  of  the  river 
entrance — to  where  it  was  completed  last  year,  and  southwardly  so  as  to 
secure  a  deep-channel  connection  with  the  lake  through  the  southerly  entrance 
to  the  basin,  and  then  to  widen  this  channel  as  far  as  can  be  done  with  available 
funds. 

******* 

The  Lake  View  Intake  crib,  located  about  10,000  feet  due  east  from  the  foot 
of  Montrose  boulevard.  Is  to  have  the  part  above  the  %vater  level  rebuilt  by 
the  city  of  Chicago  with  a  stone  and  brick  structure  and  a  steel  tower  having 
a  focal  plane  of  55.58  feet  above  city  datum  and  provided  with  a  fixed  white 
light  The  Improvement  Is  to  be  completed  In  October.  1005.  and  meantime  a 
similar  light  visible  all  around  the  horizon,  will  be  placed  on  a  pole  at  an 
altitude  of  about  30  feet  above  the  water  level. 

I  am,  Colonel,  very  respectfully,  your  obedient  servant, 

G.  A.   M.   LiLJENCRANTZ, 

Assistant  Engine-er. 
Lieut  Col.  W.  H.  BixBY, 

Corps  of  Engineers. 
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K  K  2. 
IMPROVEMENT  OF  CHICAGO  RIVER,   ILLINOIS. 

This  river  constitutes  the  inner  harbor  of  Chicago,  111.  Its  navi- 
gable parts  lie  wholly  within  the  city  limits  of  Chicago. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  2974, 
may  be  found  a  full  report  upon  this  stream  and  its  needed  improve- 
ment, and  in  Annual  Report  for  1897,  page  2793,  a  history  of  the 
improvement  and  some  detailed  information  as  to  the  obstructions  to 
navigation  existing  along  its  channels.  Reference  is  made  in  Report 
of  1902,  page  2097,  to  the  work  undertaken  by  the  sanitary  district 
of  Chicago  m  connection  with  the  improvement  of  this  river. 

At  the  close  of  the  fiscal  year  ending  June  30,  1902,  the  project 
under  the  act  of  June  3,  1896,  as  modified  by  the  act  of  June  4,  1897. 
for  improvement  by  dredging  to  allow  passage  by  vessels  drawing  16 
feet  of  water,  and  to  cut  away  certain  obstructive  bends  and  project- 
ing docks,  had  been  completed. 

The  draft  of  vessels  navigating  the  Chicago  River  is  limited  to 
about  16  feet,  there  being  only  about  17  feet  of  water  over  two  of  the 
tunnels  under  the  river,  and  about  18  feet  over  the  third. 

Congress,  by  act  approved  April  27,  1904,  declared  these  tunnels 
unreasonable  obstructions  to  the  free  navigation  of  the  river,  and  made 
it  the  duty  of  the  Secretary  of  War  to  give  notice  to  the  persons  or 
corporations  owning  or  controlling  them  so  to  alter  them  as  to  render 
navigation  over  them  free,  eas}',  and  unobstructed. 

A  public  hearing  was  held  May  18,  1904,  and  a  report  submitted 
May  26,  1904,  by  Col.  O.  H.  Ernst,  Corps  of  Engineers,  which  was 
published  as  War  Department  Document  No.  227,  and  is  printed  here- 
with. The  notices  required  by  the  act  to  be  given  by  the  Secretary 
of  War  were  served  on  the  various  parties  in  interest  September  30, 
1904,  as  follows : 

The  city  of  Chicago,  as  owner  of,  and  the  Chicago  Passenger  Railway  Com- 
pany, as  grantee  of,  the  franchise  to  nse  the  Washington  street  tunnel. 

The  city  of  Chicago,  as  owner  of,  and  the  North  Chicago  Street  Railroad  Com- 
pany, as  grantee  of,  the  franchise  to  use  the  La  Salle  street  tunnel. 

The  West  Chicago  Street  Railroad  Company,  as  owner  of  the  tunnel  near 
Van  Buren  street. 

Notices  were  also  served  on  the  Chicago  Union  Traction  Company, 
as  assignee  of  lessee  of  the  Chicago  Passenger  Railway  Company,  m 
respect  to  the  Washington  street  tunnel ;  and  lessee  of  the  North  Chi- 
cago Street  Railroad  Company,  and  of  the  West  Chicago  Street  Rail- 
road Company,  in  respect  to  the  tunnels  at  La  Salle  street  and  near 
Van  Buren  street,  to  lower  all  three  of  these  tunnels. 

AH  of  these  notices  required  the  tunnels  to  be  altered  so  that  there 
shall  be  a  depth  of  water  over  them  of  at  least  22  feet,  and  prescribed 
that  the  alterations  shall  be  completed  by  April  15,  1906. 

The  tunnels  are  still  in  daily  operation,  and  so  far  as  known  to  this 
office  the  tunnel  owners  do  not  intend  any  action  toward  removal  of 
the  obstructions  before  the  last  month  of  their  time  limit. 

At  the  beginning  of  the  fiscal  year  all  the  land  required  for  the 
construction  of  the  two  turning  basins  in  the  river  had  been  secured 
except  tracts  Nos.  4,  6,  and  15  and  three  short  streets  and  an  alley 
in  the  site  for  the  South  Branch  Basin.    These  three  tracts  were  paid 
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for  October  3,  1904,  and  the  three  streets  and  one  alley  were  con- 
veyed to  the  United  States  by  ordinance  of  the  city  of  Chicago 
November  28, 1904. 

A  contract  was  entered  into  February  23,  1905,  with  Chicago  and 
Great  Lakes  Dredge  and  Dock  Company,  of  Chicago,  for  dredging 
and  building  the  docks  necessary  for  the  construction  of  the  two 
turning  basins,  and  work  was  begun  March  9  on  the  North  Branch 
Basin.  At  the  close  of  the  year  all  the  old  docks  and  275,111  cubic 
yards  of  material  had  been  removed  from  the  site  of  this  basin. 

WORK   BY   SANITARY  DISTRICT. 

During  the  year  reasonably  rapid  progress  has  been  made  by  the 
Chicago  sanitary  district  toward  securing  a  channel  of  26  feet  mid- 
river  depth  andf  200  feet  width  through  the  South  Branch  of  the 
Chicago  River  for  about  5  miles,  from  the  mouth  up  to  the  drain- 
age canal  entrance,  and  in  securing  a  clear  navigable  width  of  140 
feet  through  the  draws  of  all  bridges.  It  now  looks  as  if  this  work 
might  be  entirely  completed  by  1907-1909. 

During  the  year  the  wreck  of  the  schooner  Stampede  was,  at  the 
expense  of  the  United  States,  removed  from  the  North  Branch  of 
the  Chicago  River  by  the  Chicago  and  Great  Lakes  Dredge  and  Dock 
Company,  at  contract  price  of  $985,  and  the  wreck  of  the  schooner 
Winslow  was,  at  the  expense  of  the  city  of  Chicago,  removed  from 
the  main  river  near  Clark  Street  Bridge,  where  it  had  been  aground 
for  several  j^ears. 

For  detailed  information,  see  report  of  Asst.  Engineer  G,  A.  M. 
Liljencrantz,  attached. 

It  is  proposed  to  apply  the  funds  now  available  to  the  continuation 
of  the  construction  of  the  two  turning  basins. 

Money  statement. 

July  1,  1904,  balance  unexpended $323,901.32 

Received  from  sale  of  earth  and  old  buildings 240.00 

324, 141. 32 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 162, 473. 45 

July  1,  1905.  balance  unexpended 161,067.87 

July  1,  1905  amount  covered  by  uncompleted  contracts 107, 153.53 


AFFBOPBIATIONS. 

Act  of  June  3,  1896 $50,000.00 

Sundry  civil  act,  June  4,  1897 > 113,000.00 

Sundry  civil  act,  July  1,  1898 400,000.00 

Sundry  civil  act,  June  6,  1900 62,000.00 

Act  of  June  13,  1902 300,457.00 

Received  from  sale  of  earth  and  old  buildings 1. 721, 12 

Total 933. 17a  12 

Expenditures  to  June  30,  1905   (exclusive  of  $25,000  allotted  from 
appropriation  for  Chicago  Harbor  of  August  18,  1894) 771,5ia25 

Balance  unexpended  July  1,  1905 161,667.87 
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Abstract  of  contracts  in  force  during  fiscal  year  ending  June  30,  1905, 


Name  of  con- 
tractor. 


Character  of 
the  work. 


Price  per  unit. 


Date  of  ap- 
proyal. 


Date  of  be-  | 

grinninRof  I 

work.      j 


Date  of  ex- 
piration. 


Chicago  and 
Oreat  Lakes 
Dredge  and 
Dock  Co.,  Chi- 
cago, ni. 


Dredging 
and  con- 
stmction 
of  docks. 


Dredging,  12}  cents 
per  cubic  yard, 
measured  in  scows. 
Removing  stone 
wall  and  substruc- 
ture. $1,840. 

White-oak 
piles,  each  . .  112.25 

Hardwood 

6.00 


piles,  each . 
Sheet     ' ' ' 


Sheet  niling, 

per  linear 

foot 

Oak  stringers, 

per  Mfeet.. 
white-oak 

timber,    per 

Mfeet 46.00 

Pine  timber, 

per  M  feet.. 
Pine  stringers, 

per  M  feet.. 
Hemlock  tim- 
ber, per    M 

feet 

Anchor    rods, 

per  pound  . . 
Screw  bolts, 

per  pound  . . 
Drif  tbolts,  per 

pound 

Spikes  and 

nails 


18.60 
45.00 


40.00 
37.50 


85.00 
.05 


.05 
.04 


.08* 


Mar.  1, 1905 
(E.D.File 
No.684d8). 


On  or  be- 
fore Apr. 
1,1906. 


On  or  be- 
fore July 
1,1906. 


bepobt  of  mb.  o.  a.  m.  liljencbantz,  assistant  engineeb. 

United  States  Engineer  Office, 

Chicago,  III,  July  6,  1905. 
Colonel:  I  have  the  honor  to  submit  the  following  report  on  operations  In 
Chicago  River,  Illinois,  during  the  year  ending  June  30,  1905. 

There  was  no  contract  in  force  at  the  beginning  of  the  year  for  any  work  of 
improvement  of  this  river. 

W^OBK  done  DUBINO  THE  YEAB. 

All  the  land  required  for  the  construction  of  the  two  turning  basins  in  the 
river  had  been  secured  at  the  beginning  of  the  year,  except  tracts  Nos.  4,  6,  and 
15  for  the  South  Branch  Basin,  which  land  belonged  to  the  Chicago  Terminal 
Transfer  Railroad  Comi)any.  The  title  to  these  three  tracts  having  been 
approved  by  the  Attorney-General,  they  were  paid  for  on  the  M  of  October,  1904. 

While  thus  all  the  tracts  to  be  purchased  had  been  secured  at  that  time,  there 
were  three  short  streets  and  an  alley  in  the  site  for  the  South  Branch  Basin  to 
be  secured  to  complete  the  possession  by  the  United  States  of  all  the  land 
required.  These  were  conveyed  to  the  Government  by  an  ordinance  passed  by 
the  Chicago  city  council  on  November  28,  1904. 

The  city  of  Chicago  assessed  taxes  on  a  number  of  the  tracts  secured  by  the 
Government,  and  on  the  9th  of  November.  1904,  Col.  O.  II.  Ernst.  Corps  of 
Engineers,  U.  S.  Army,  then  In  charge  of  this  district,  addressed  a  letter  to  the 
Department,  giving  a  detail  account  of  each  and  all  of  the  cases  subject  to  such 
taxation  and  requesting  instructions  as  to  what  steps  to  take  to  protect  the  Inter- 
ests of  the  United  States,  but  no  reply  to  this  letter  has  as  yet  been  received. 

On  January  4,  1905,  proposals  for  the  construction  of  the  two  turning  basins 
were  advertised  for  and  were  oi)ened  on  February  4  following.  The  Chicago 
and  Great  Lakes  Dredge  and  Dock  Company  were  the  lowest  bidders,  at  the  fol- 
lowing prices,  to  wit : 

For  dredging :  12i  cents  per  cubic  yard,  measured  In  place. 

For  removal  of  the  old  lock  wall  in  the  South  Basin :  $1,S40. 

For  sheet  piling:  f  13.50  per  linear  foot  (along  dock). 
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For  white-oak  piles.  45  feet  long :  $12.25  each. 

Hardwood  piles,  30  feet  loug :  |G  each. 

White-oak  caps  aud  fenders :  |45  per  thousand  feet  B.  M. 

Pine  back  logs :  $40  i>er  thousand  feet  B.  M. 

Oak  stringers :  $45  r)er  thousand  feet  B.  M. 

IMue  stringers :  $37.50  per  thousand  feet  B.  M. 

Anchor  rods :  5  cents  per  i>ound. 

Drif tbolts :  4  cents  per  t)ound. 

Screw  bolts :  5  cents  per  i)ouud. 

Spikes :  3 J  cents  per  i)ound. 

All  the  prices  for  material  furnished  are  for  such  materials  "  secured  in  tht 
work." 

A  contract  was  entered  into  with  the  said  firm  on  the  23d  of  February.  1905, 
and  work  under  this  contract  was  begun  on  the  9th  of  March  following,  consist- 
ing in  the  removal  of  the  land  and  the  old  docks  in  the  North  Branch  Basin, 
but  no  new  docks  have  as  yet  been  built. 

At  the  close  of  the  year  all  the  old  docks  had  been  removed  from  the  said 
basin  and  63  i^er  cent  of  the  land,  to  wit:  275,111  cubic  yards  dredged  and 
taken  away. 

WORK  PBOPOSED  FOR  THE  YEAR  ENDING  JUNE  30.    1906. 

It  is  proposed  to  continue  and  complete  the  work  under  the  contract  during 
the  ensuing  year. 

At  the  beginning  of  operations  under  existing  contract  an  old  schooner,  the 
Stampede,  was  found  agrpund  at  the  dock  on  the  west  side  of  the  river  within 
the  territory  secured  for  the  turning  basin.  In  this  position  it  formed  a  serious 
obstraction  to  the  progress  of  the  work  under  the  contract.  The  owner  was 
notified,  but  after  some  futile  attempts  on  his  part  to  raise  the  wreck  it  was 
abandoned  by  him.  A  contract  was  then  entered  into  with  the  Chicago  and 
Great  Lakes  Dredge  and  Dock  Company  for  the  removal  of  the  same  at  a  cost 
of  $985,  and  this  was  accomplished  on  the  28th  of  April.  1905. 

Another  old  schooner,  the  WhiHloir,  which  has  for  several  years  been  aground 
in. the  Main  Branch  east  of  the  south  abutment  of  Clark  Street  Bridge,  Avas 
removed  by  the  city  of  Chicago  on  June  26  last  but  it  sank  again  when  nearing 
the  Dearborn  Street  Bridge.  It  has  since  been  blown  up  with  dynamite,  and  the 
work  of  removing  the  dObris  is  in  progress. 

Complaints  from  Chicago  River  navigation  Interests  having  been  officially 
made  to  the  effect  that  the  Illinois  Central  Railroad  Company's  bridge  at  the 
mouth  of  the  river  formed  an  unreasonable  obstruction  to  navigation,  this 
bridge  was,  after  a  public  hearing  of  all  the  parties  Interested,  ordered  by  the 
Secretary  of  War  on  December  22,  1903,  to  be  removed  l>efore  April  15,  19(H. 
This  time  limit  was  later— on  March  12,  1904— extended  to  July  15,  1904.  The 
bridge  proper  was  so  removed  in  June  aud  the  site  deei)enetl  to  the  required  22 
feet  below  city  datum  in  July  following  of  that  year. 

The  construction  of  the  following  bridges  was  authorized  by  the  Secretary 
of  War  during  the  year : 

A  bascule  bridge  at  Twenty-second  street.  South  Branch,  July  14,  1904 ;  a  bas- 
cule bridge  at  Harrison  street,  same  branch,  September  13,  1904 :  a  swing:  bridge 
at  South  Western  avenue.  West  Fork,  South  Branch,  March  31,  1905,  and  the 
following  temporary  bridges : 

At  Archer  avenue.  South  Fork  of  South  Branch,  October  20,  1904 ;  at  Weed 
street.  North  Branch  canal,  December  7,  1904;  at  Twenty-second  street.  South 
Branch,  May  22.  1905. 

The  following  bridges  were  completed  or  removed:  Completed — Bascule 
bridge  at  Deering  street,  in  September,  1904;  bascule  bridge  at  North  Western 
avenue.  North  Branch,  Deceml)er,  1904;  bascule  bridge  at  Eighteenth  street 
South  Branch,  in  December,  1904.  Removed — The  temrwrary  bridges  at  Harri- 
son street  South  Branch,  in  July,  1904,  and  North  Western  avenue,  North 
Branch,  in  December,  1904. 

I  am,  Colonel,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJENCRANTZ, 

Assistant  Engineer, 
Lieut  Col.  W.  H.  BiZBY,  Corps  of  Engineers, 
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TUNNELS   UNDER   CHICAGO   RIVER,  ILLINOIS. 
[Printed  in  War  Department  Document  No.  227.] 

letter  of  the  chief  of  engineers. 

War  Department^ 
Office  of  the  Chief  of  Engineers, 

Washington^  June  6^  1904' 

Sir  :  At  the  second  session  of  the  Fifty-eighth  Congress  an  act  was 
passed,  entitled  "An  act  declaring  each  of  the  tunnels  under  the 
Chicago  River  an  obstruction  to  navigation,  and  for  other  purposes." 
(Public,  No,  174.)  This  act  was  approved  April  27,  1904,  and  it 
declares  the  tunnels  under  the  Chicago  River,  in  the  State  of  Illinois, 
at  La  Salle  street,  Washington  street,  and  near  Van  Buren  street,  in 
the  city  of  Chicago,  to  be,  as  now  constructed,  unreasonable  obstruc- 
tions to  the  navigation  of  said  Chicago  River,  and  each  of  said  tunnels 
is  declared  to  be  a  public  nuisance.  The  act  imposes  certain  duties 
upon  the  Secretary  of  War,  including  the  giving  of  notice  to  persons 
or  corporations  owning  or  controlling  the  tunnels,  or  any  of  them,  to 
so  alter  the  same  as  to  render  navigation  over  them  free,  easy,  and 
unobstructed,  and  in  giving  such  notice  he  is  required  to  specify  the 
changes  recommended  by  the  Chief  of  Engineers  that  are  needed  to  be 
made  in  order  that  said  tunnels,  or  any  of  them,  shall  not  thereafter 
be  an  obstruction  to  navigation,  and  to  prescribe  in  each  case  a  rea- 
sonable time  in  which  to  make  such  changes ;  and  the  act  further  fixes 
a  penalty  for  failure  or  refusal  to  make  the  changes  specified  in  the 
notice  of  the  Secretary  of  War  under  the  provisions  of  said  law. 

Col.  O.  H.  Ernst,  Corps  of  Engineers,  stationed  at  Chicago,  was 
instructed  by  letter  from  this  office,  dated  May  2, 1904,  to  cause  a  care- 
ful investigation  and  examination  of  these  tunnels  to  be  made  and 
submit  a  full  report  as  early  as  practicable,  specifying  the  changes 
which,  in  his  judgment,  should  be  made  in  order  to  remove  the  ob- 
structive character  of  the  tunnels,  and  the  time  within  which  such 
chanffes  should  be  completed,  and  he  was  authorized  in  this  connection 
to  hold  a  public  hearing  that  the  views  of  local  and  other  interests 
might  be  fully  presented. 

I  have  just  received  Colonel  Ernst's  report,  dated  May  26,  1904, 
upon  the  subject  of  these  tunnels,  and  as  the  work  proposed  involves 
a  radical  change  in  the  condition  of  the  Chicago  River,  requiring  the 
expenditure  of  large  sums  of  money,  and  is  of  vital  interest  to  the 
people  of  Illinois,  as  well  as  to  a  vast  number  of  citizens  of  other 
States,  I  have  the  honor  to  recommend,  before  further  action  in  the 
matter  is  taken  by  the  Department,  that  100  copies  of  Colonel  Ernst's 
report,  together  with  report  of  proceedings  at  the  public  hearing  held 
by  him,  be  printed  by  the  Public  Printer  upon  the  usual  requisition 
for  the  use  of  this  office. 
Very  respectfully, 

A.  Mackenzie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S,  Army. 

Hon.  Wm.  H.  Taff, 

Secretary  of  War. 
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[First  iDdoraement] 


Approved  as  within  recommended. 
By  order  of  the  Secretary  of  War : 


War  Department, 

June  6, 1904. 


John  C.  Scofield, 

Chief  Clerk. 


[Public— No.  174.] 


AN  ACT  Declaring  each  of  the  tunnels  under  the  Chicaj^o  River  an  obstruction  to  naTlga- 
tion*  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled,  Tliat  the  tunnels  under  the  Chicago  River  iu 
the  State  of  Illinois  at  La  Salle  street,  Washington  street,  and  near  Van  Buren 
street,  in  the  city  of  Chicago,  in  said  State  of  Illinois,  are,  and  each  of  them  is 
hereby,  declared  to  be,  as  now  constructed,  an  unreasonable  obstruction  to  the 
free  navigation  of  said  Chicago  River,  and  each  of  said  tunnels  is  hereby  declared 
to  be  a  public  nuisance.  And  it  shall  be  the  duty  of  the  Secretary  of  War  to 
give  notice  to  the  persons  or  corporations  owning  or  controlling  said  tunnels,  or 
any  of  them,  so  to  alter  the  same  as  to  render  navigation  over  said  tunnels  free, 
easy,  and  unotmtructed,  and  in  giving  such  notice  he  shall  specify  the  ch;inges 
recommended  by  the  Chief  of  Engineers  that  are  needed  to  be  made  in  order  that 
said  tunnels,  or  any  of  them,  shall  not  thereafter  be  an  obstruction  to  navigation, 
and  shall  prescribe  in  each  case  a  reasonable  time  in  which  to  make  said  changes. 
If  at  the  expiration  of  such  time  such  changes  have  not  been  made,  the  Secretary' 
of  War  shall  forthwith  notify  the  United  States  district  attorney  for  the  northern 
district  of  Illinois,  in  which  said  tunnels  are  situated,  to  the  end  that  the  crimi- 
nal proceedings  hereinafter  pres<!ribed  may  be  talien.  If  the  person  or  itersons, 
corporation  or  corporations,  owning  or  controlling  any  of  the  sjiid  tunnels 
shall,  after  receiving  notice  to  that  effect,  as  hereinbefore  required,  from  the 
Secretary  of  War,  and  within  the  time  prescribed  by  him,  fail  or  i"efuse  to 
remove  the  same  or  to  make  the  changes  si^ecified  in  the  notice  of  the  Secretary 
of  War,  such  person  or  persons,  cx>rporation  or  corporations,  shall  be  deemed 
guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine 
not  exceeding  ten  thousand  dollars;  and  each  and  every  month  such  person  or 
persons,  corporation  or  corporations,  shall  remain  in  default  in  resjiect  to  the 
removal  or  alteration  of  such  tunnel  shall  be  deemed  a  new  offense  and  subject 
the  person  or  persons,  corporation  or  corporations,  so  offending  to  the  penalty 
herein  prescribed:  Provided,  That  in  any  case  arising  under  the  provisions  of 
this  Act  an  appeal  or  writ  of  error  may  be  taken  from  the  district  court  or  from 
the  circuit  court  direct  to  the  Supreme  Court  either  by  the  United  States  or  by 
the  defendants. 

Approved,  April  27,  1904. 


report  of  col.  o.  h.  ernst,  corps  of  engineers. 

Corps  of  Engineers,  United  States  Army, 

Chicago^  III.,  May  26,  J904. 
General:  I  have  the  honor  to  acknowledge  the  receipt  of  your 
letter  of  May  2,  1904,  transmitting  copies  of  the  act  of  Congress 
approved  April  27,  1904,  which  declares  the  three  tunnels  under  the 
Chicago  River,  as  now  constructed,  to  be  unreasonable  obstructions  to 
the  free  navigation  of  said  river.  I  am  required  to  make  a  full  report, 
concerning  the  tunnels,  and  to  specify  the  changes  which  in  my  judg- 
ment should  be  made  in  order  to  remove  their  obstructive  charac- 
ter and  the  time  within  which  such  changes  should  be  completed. 
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Authority  was  given  also  to  hold  a  public  hearing,  if  deemed  by  me 
dasirable. 

2.  On  the  4th  of  May  I  issued  a  call  for  a  public  hearing  to  be  held 
at  this  office  May  18,  at  which  all  parties  in  interest  should  have  an 
opportunity  to  be  heard.  The  parties  in  interest  are  (1)  the  city  of 
Chicago,  (2)  the  receivers  of  the  Chicago  Union  Traction  Company, 
(3)  the  trustees  of  the  sanitary  district,  (4)  the  navigation  interests, 
and  (5)  the  owners  of  dock  property  on  the  river.  Invitations  to 
attend  the  hearing  were  sent  to  Hon.  Carter  H.  Harrison,  mayor  of 
Chicago;  Messrs.  Fetzer,  Sampsell,  and  Eckels,  receivers  of  the  Chi- 
cago Union  Traction  Company ;  Mr.  Zina  R.  Carter,  president  of  the 
sanitary  district ;  Isham  Kanaolph,  esq.,  chief  engineer,  sanitarv  dis- 
trict; uapt.  J.  G.  Keith,  vessel  owner  and  agent;  Mr.  L.  O.  Gocfdard, 
member  Chicago  River  Improvement  Association;  Hon.  James  R. 
Mann,  M.  C. ;  and  the  general  public  were  notified  through  the  news- 
papers. A  copy  of  my  invitation  to  the  mayor  is  hereto  appended.** 
The  letters  to  the  others  were  identical,  except  in  the  last  paragraph, 
where  the  verbal  changes  required  to  make  them  applicable  were 
made. 

3.  The  hearing  was  held  at  the  time  fixed,  and  a  stenographic  report 
of  the  proceedings  was  kept,  of  which  a  fair  copy  is  hereto  appended. 

4.  There  is  no  controversy^  over  the  assertion  that  the  tunnels  as 
now  constructed  are  obstructions  to  navigation  and  should  be  altered 
without  unnecessary  delay,  but  there  are  very  serious  legal  and  eco- 
nomic difficulties  in  the  way,  and  it  is  therefore  desirable  that  a  state- 
ment should  here  be  made  of  the  gravity  of  the  injury  which  they 
have  inflicted  and  are  daily  inflicting  upon  the  lake  traific  of  Chicago. 
The  following  table  has  been  compiled  from  the  records  of  this  office, 
showing  the  number  of  tons  of  commodities  received  at  and  shipped 
from  the  Chicago  River,  and  also  the  Calumet  River — or  South  Chi- 
cago— for  each  calendar  year  from  1889  to  1902,  inclusive.  The  Calu- 
met River  has  been  introduced  to  show  whether  or  not  there  has  been 
simply  a  shifting  of  lake  traffic  from  one  part  of  the  city  to  another. 


Year. 

Chicago. 

Calumet. 

Total. 

Year. 

Chicago. 

Calumet. 

Total. 

1889 

Tons. 
8,212,635 
7,209,514 
7,214,765 
8,412,992 
7,968,968 
7,209,286 
7,206,942 

Tons. 

753,599 
1,796,401 
2,068,751 
1,822,907 

908,879 
1,436,897 
2,857,750 

Tons. 
8,966,184 

,  1898 

Tons. 
6,847,168 
7,149,759 
7,891,454 
6,189,385 
5,873,070 
6,184,242 
5,184,792 

TOTIS. 

2,978,724 
8,493,218 
4,117,586 
3,289,874 
8,788,674 
8,995,277 
4  454  428 

Tons. 
9,320,887 

1890 

9,005,915 
9,281,516 
10,235,899 
8,862,342 

1897 

10,642,977 

1891 

'  1888 

11,508,960 

1882 

1  1899 

9,419,239 

1898 

1  1900 

9,666,744 

1894 

8,646,133 
10,063,692 

1901 

10,179,519 

1896 

1908 

9,689,280 

5.  An  inspection  of  this  table  shows  that  while  the  gain  in  Calumet 
River  has  been  very  great,  it  has  barely  been  sufficient  to  counterbal- 
ance the  loss  in  Chicago  River.  The  trade  of  the  two  combined  was 
only  a  trifle  more  in  1902  than  in  1889,  and  this  in  face  of  the  fact  that 
there  was  an  enormous  increase  in  the  general  trade  of  the  Great 
Lakes  during  that  period,  and  also  in  face  of  the  fact  that  the  growth 
o2  Chicago  m  population  and  wealth  was  very  great.  The  trade  of 
the  Chicago  River  decreased  over  3,000,000  tons,  or  more  than  one- 
third,  between  1889  and  1902.    The  influences  which  cause  a  shifting 
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or  growth  of  trade  are  numerous  and  complicated,  and  it  is  possible 
that  there  are  influences  at  work  here  which  do  not  now  ap|>ear,  but  it 
seems  to  me  evident  that  the  trade  of  Chicago  River  was  bound  to 
decline  when  the  stream  ceased  to  have  the  capacity  necessary  to 
accommodate  the  large  modern  freight  carriers.  Obstructions  in  the 
river,  such  as  encroaching  docks,  center-pier  bridges,  and  tunnels, 
become  more  and  more  serious  as  the  size  of  vessels  increases.  They 
have  now  reached  the  stage  where  the  largest  and  most  economical 
freight  carriers  can  not  use  the  Chicago  River  at  all  except  near  its 
mouth.  Such  vessels  draw  about  20  feet.  The  depth  of  water  over 
the  tunnels  is  about  17  feet  in  two  cases  and  about  18  feet  in  the  third, 
which  limits  safe  navigation  to  a  draft  of  about  16  feet.  Large  ves- 
sels may,  with  difficulty,  get  by  the  other  obstructions  just  mentioned, 
but  they  can  not  get  over  the  tunnels.  The  tunnels  are  the  most 
serious  obstructions  in  the  river,  and  must,  I  think,  be  charged  with 
the  greater  part  of  the  loss  of  trade.  It  is  certainly  useless  to  hope 
for  its  restoration  before  they  are  altered.  It  is  more  probable  that 
the  decay  of  the  river's  traffic  will  continue  until  that  is  done,  not- 
withstanding that  the  other  obstructions — center-pier  bridges  and 
encroaching  docks — are  being  systematically  removed  bv  the  trustees 
of  the  sanitary  district.  If  the  extent  of  the  injury  coul^  be  measured 
in  money,  its  amount  would  undoubtedly  be  stated  in  millions. 

6.  The  Chicago  River,  in  addition  to  its  duty  as  a  navigable  stream, 
has  to  perform  the  functions  of  a  discharging  channel  to  carry  the 
large  volume  of  w^ater  required  to  dilute  the  sewage  now  being  dis- 
charged into  the  Des  Plaines  and  Illinois  rivers  through  the  new 
drainage  canal.  Its  area  of  cross  section  must  be  made  large  enough 
to  accommodate  the  required  volume  without  creating  velocities  which 
will  be  detrimental  to  navigation.  The  plans  upon  which  the  trustees 
of  the  sanitary  district  are  working  contemplate  the  ultimate  dis- 
charge through  the  drainage  canal  or  10,000  cubic  feet  per  second,  of 
whicTi  8,000  cubic  feet  are  to  pass  through  the  part  of  the  river  where 
these  tunnels  are  located.  The  trustees  are  now  at  work  enlarging  the 
river  to  fit  it  for  this  new  duty.  They  have  replaced  many  of  the 
center-i)ier  bridges  with  bascule  bridges,  and  expect  to  replace  all. 
They  have  widened  and  deepened  the  river  in  many  places,  but  they 
have  no  present  intention  of  attacking  the  tunnels.  The  depth  which 
they  have  adopted  is  26  feet  for  a  width  of  100  feet  in  the  middle  of 
the  stream,  decreasing  to  a  depth  of  16  feet  at  the  dock  line.  This 
gives  an  area  of  cross  section  of  about  4,700  square  feet.  At  the 
bridges,  however,  it  is  reduced  to  about  4,000  square  feet.  As  vessels 
will  not  be  moored  at  the  bridges,  the  whole  of  this  cross  section  is 
available  for  flow  and  should  be  able  to  discharge  8,000  cubic  feet  per 
second  at  a  low  velocity.  In  reconstructing  the  tunnels,  there  must 
\)e  provided  an  equal  area  of  cross  section  over  them — ^that  is,  4,700 
square  feet  where  there  is  no  bridge  and  4,000  square  feet  where,  as  at 
Washington  street,  there  is  a  bridge. 

7.  At  present  the  amount  of  water  which  the  trustees  are  allowed  to 
pass  through  the  river  is  limited  by  the  Secretary  of  War  to  about 
4,100  cubic  feet  per  second,  so  that  for  the  present  a  less  area  is 
permissible. 

8.  Cross  sections  of  the  river  at  the  sites  of  the  three  tunnels,  show- 
ing the  roofs  of  the  tunnels  as  they  intersect  the  bed  and  affect  naviga- 


Digitized  by  VjOOQIC 


APPENDIX    K   K — ^REPOBT   OF   LIEUT.  COL.  BIXBY.  2077 

tion,  are  shown  on  the  inclosed  drawinff."  At  La  Salle  street  the  river 
is  278  feet  wide,  and  there  is  a  channel  17  feet  deep  for  a  width  of  62 
feet  over  the  tunnel  near  the  middle  of  the  river.  The  area  of  cross 
section  available  for  flow  is  4,193  square  feet.  A  depth  of  22  feet  will 
accommodate  the  deepest-draft  vessels  now  navigating  the  lake,  and  at 
this  place  it  will  furnish  the  area  of  cross  section  required  to  discharge 
8,000  cubic  feet  per  second  at  a  low  velocitv.  There  can  be  no  cer- 
tainty, however,  that  the  draft  of  vessels  navigating  the  Lakes  will  not 
be  increased  in  the  future.  The  rock  bottom  m  St.  Marys  and  Detroit 
rivers  is  a  serious  obstacle  to  deeper  channels,  but  it  is  not  insuperable, 
and  it  would  not  be  prudent  to  say  that  they  will  never  be  made.  It 
is  my  opinion  that  the  La  Salle  street  tunnel  should  be  altered  so  that 
there  shall  be  a  depth  of  water  over  it  of  at  least  26  feet  for  a  length 
of  160  feet  near  the  middle  of  the  river. 

9.  At  Washington  street  the  river  is  only  150  feet  wide,  and  of  this 
width  35  feet  at  the  middle  of  the  river  is  occupied  by  the  pier  of  a 
drawbridge,  leaving  two  passageways,  one  58  and  the  other  57  feet 
wide.  In  each  of  these  there  is  a  depth  of  17  feet,  but  the  width  for 
that  depth  is  not  great  enough  for  a  vessel  to  pass,  and  practically  the 
depth  is  not  more  than  16  to  16^  feet.  The  lumps  shown  in  the  profile 
of  the  tunnel  are  said  to  be  due  to  the  deposit  of  cement  in  sacks  to 
stop  leaks.  The  area  of  cross  section  available  for  flow  is  1,911  square 
feet,  which  is  barely  sufficient  to  pass  the  4,100  cubic  feet  per  second 
now  authorized  bv  the  Secretary  of  War.  The  work  of  enlargement 
by  the  trustees  or  the  sanitary  district  just  above  the  tunnel  is  com- 
pleted and  just  below  it  is  well  advanced.  The  sudden  change  from  a 
cross  section  of  4,700  square  feet  to  one  of  1,911  square  feet  causes  a 
change  of  velocity  which  adds  to  the  difficulty  of  steering,  a  difficulty 
which  is  increased  by  the  break  in  the  shore  line.  This  tunnel  is  the 
most  serious  obstruction  in  the  Chicago  Eiver.  It  limits  not  only  the 
draft  of  vessels,  but  also  the  amount  of  water  which  can  be  allowed  to 
flow  through  the  drainage  canal.  The  center-pier  bridge  is  to  be 
replaced  by  a  bascule  bridge.  The  tunnel  should  be  altered  so  that 
no  portion  of  it  between  the  abutments  of  the  proposed  new  bridge 
shall  come  within  26  feet  of  the  water  surface. 

10.  At  the  Van  Buren  street  tunnel  the  river  is  184  feet  wide,  and 
there  is  a  channel  17  feet  deep  for  a  width  of  92  feet  near  the  middle 
of  the  river,  with  a  maximum  depth  of  18  feet  at  the  center.  A  ves- 
sel drawing  17J  feet  can,  with  care  and  good  luck,  be  passed  over  this 
tunnel  when  the  level  of  Lake  Michigan  is  not  unusuallv  low.  The 
area  of  cross  section  available  for  flow  is  3,128  square  feet.  Under 
the  plans  of  the  trustees  of  the  sanitary  district  the  width  of  the  river 
here  is  to  be  made  200  feet.  This  tunnel  should  be  altered  so  that 
there  shall  be  a  depth  of  water  over  it  of  at  least  26  feet  for  a  length 
of  160  feet  near  the  middle  of  the  river. 

11.  The  Washington  street  tunnel  was  the  first  one  constructed,  and 
was  completed  in  1869.  It  was  built  by  the  city  of  Chicago,  at  a  cost 
of  about  $517,000,  including  discount  on  bonds  and  damages,  or  about 
$450,000  for  actual  construction  and  superintendence.  The  depth  of 
water  over  it  was  about  14  feet,  which  was  deemed  sufficient  to  accom- 
modate the  vessels  then  in  use.     It  was  used  as  a  public  highway 
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exclusively  until  1886,  and  is  still  owned  by  the  city.  By  city  ordi- 
nance dated  February  1,  1886,  amended  February  8,  1886,  and  again 
amended  March  30,  1888  (copies  hereto  appended,  pp.  22  to  26,  Pro- 
ceedings at  public  hearing) ,  the  Chicago  Passenger  Railway  Company 
was  authorized  to  lay  tracks  and  operate  a  cable  jjtreet  railroad 
through  the  tunnel  for  a  period  of  twenty  years,  one  of  the  conditions 
being  that  the  company  should  keep  the  tunnel  in  repair.  The  city 
retained  the  right  for  the  public  to  use  the  tunnel  with  teams  or  by 
foot  passengers — a  right  now  rarely,  if  ever,  used.  The  privilege  was 
accepted  by  the  company  March  8,  1886,  and  expires  twenty  years 
from  that  date,  or  March  8, 1906.  It  still  has  about  two  years  to  run. 
During  the  year  1889  the  company  made  extensive  alterations  and 
repairs  in  the  tunnel,  among  other  things  lowering  the  roof  so  as  to 
provide  about  3  feet  additional  depth,  at  a  total  cost  stated  to  be 
$90,000.  Before  this  work  was  completed,  but  after  the  contract  for 
it  was  made,  the  Chicago  Passenger  Company  leased  its  lines  of  rail- 
way, including  its  rights  in  the  tunnel,  to  the  West  Chicago  Street 
Railroad  Company.  Afterwards,  on  June  1, 1899,  the  latter  company 
leased  all  its  railway  property  to  the  Chicago  Union  Traction  Com- 
pany. This  company  is  now  in  the  hands  of  receivers.  It  claims 
through  the  receivers  a  right  to  the  free  and  undisturbed  use  of  the 
tunnel  until  March  8,  1906. 

12.  The  La  Salle  street  tunnel  was  built  in  1870-71  bv  the  city  of 
Chicago,  at  a  cost  of  about  $566,000.  It  was  used  exclusively  as  a 
public  highway  for  teams  and  foot  passengers  until  1886,  and  is  still 
owned  by  the  city.  By  city  ordinance  dated  July  19,  1886  (copy 
hereto  appended,  pp.  26  to  29,  Proceedings  at  public  hearing),  the 
North  Chicago  Street  Railroad  Company  was  authorized  to  laj  tracks 
and  operate  a  cable  railroad  through  the  tunnel  for  a  period  or  twenty 
years,  the  city  retaining  the  right  for  the  public  to  use  the  tunnel 
with  teams  or  as  foot  passengers,  as  in  the  other  case — a  right  now 
rarely,  if  ever,  used.  The  privilege  will  expire  on  July  19,  1906. 
The  company  was  to  pay  an  annual  rental,  or  in  lieu  thereof  to  build 
bridges  at  Clark  street  and  at  Wells  street.  It  built  the  bridges,  at  a 
cost  stated  to  be  over  $500,000.  On  the  1st  of  June,  1899,  the  North 
Chicago  Street  Railroad  Company  leased  all  of  its  railroad  properties, 
including  the  right  to  use  the  tunnel,  to  the  Chicago  Union  Traction 
Company,  which  company,  as  already  stated,  is  now  in  the  hands  of 
receivers. 

It  claims  a  right  to  the  free  and  undisturbed  use  of  the  tunnel  until 
July  19, 1906. 

13.  The  tunnel  near  Van  Buren  street  was  built  by  the  West 
Chicago  Street  Railroad  Company,  1890-1894,  under  the  authority 
of  a  city  ordinance  dated  April  2,  1888  (copy  hereto  appended,  pp. 
29  and  30,  Proceedings  at  public  hearing) ,  at  a  cost  of  about  $800,000 
for  construction.  On  the  1st  of  June,  1899,  the  West  Chicago  Street 
Railroad  Company  leased  all  of  its  railroad  property,  including  this 
tunnel,  to  the  Chicago  Union  Traction  Company,  which  company, 
through  its  receivers,  is  now  the  "  corporation  owning  or  controlling 
said  tunnel." 

14.  On  the  12th  of  July,  1900,  the  city  of  Chicago  filed  three  peti- 
tions for  mandamus  in  the  circuit  court  of  Cook  County  against  the 
Chicago  Union  Traction  Company  and  its  underlying  companies  to 
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compel  the  lowering  of  the  three  tunnels  at  the  expense  of  the  com- 
panies. So  far  as  the  cases  have  progressed,  the  advantage  does  not 
appear  to  be  in  favor  of  the  city,  but  they  are  still  in  court.  The  city 
corporation  counsel  hopes  for  a  decision  by  the  end  of  the  present 
year.  The  city  is  also  engaged  in  litigation  with  the  Chicago  Union 
Traction  Company  over  the  question  when  their  rights  of  occupancy 
of  the  streets  expire  and  otner  questions  of  such  importance  and 
difficulty  that  they  will  almost  certainly  be  carried  to  the  United 
States  Supreme  Court  after  their  decision  in  the  present  court.  The 
corporation  counsel  hopes  that  a  final  decision  may  be  reached  during 
the  winter  of  1904-5. 

15.  The  number  of  passengers  carried  during  the  year  ending 
April  30,  1904,  by  the  cable  lines  using  the  La  Salle  street  tunnel 
was  37,409,702;  by  those  using  the  WaSiington  street  tunnel  it  was 
37,594,828;  by  those  using  the  Van  Buren  street  tunnel  it  was 
13,646,546 — an  average  of  about  100,000  daily  for  the  first  twa  and 
37,000  daily  for  the  last.  A  majority  of  these  people  passed  through 
the  tunnels,  the  exact  percentage  not  being  of  record.  The  average 
number  of  cars  passing  through  the  tunnels  daily  is  now  about  2,007 
at  La  Salle  street,  2,000  at  Washington  street,  and  540  at  Van  Buren 
street.  The  cars  are  usually  run  in  trains  of  one  grip  car  and  two 
trailers  each.  Between  7  and  9  in  the  morning  and  between  5  and  7 
in  the  evening  the  interval  between  trains  in  each  direction  is  for 
La  Salle  street,  fifty-two  seconds;  for  Washington  street,  forty-five 
seconds,  and  for  Van  Buren  street,  two  minutes.  At  other  hours  dur- 
ing the  day  it  is  one  minute  for  La  Salle  street,  fifty-five  seconds  for 
Washington  street,  and  two  and  one-half  minutes  for  Van  Buren 
street.  In  one  direction  or  the  other  trains  are  passing  through  the 
tunnels  at  one-haM  these  intervals.  If  separate  electric  cars  were 
used  instead  of  the  trains,  there  would  be  a  car  passing  every  thirteen 
seconds  for  La  Salle  street,  every  eleven  seconds  for  Washington 
street,  and  every  thirty  seconds  for  Van  Buren  street  during  the 
crowded  hours,  and  at* rather  greater  intervals  at  other  hours.  To 
turn  these  cars  over  the  bridges  will  of  course  make  trouble. 

16.  In  addition  to  this  traffic,  the  La  Salle  street  tunnel  carries  a 
36-inch  water  pipe,  constituting  an  important  link  in  the  city  water 
supply;  and  both  the  La  Salle  street  and  Washington  street  tunnels 
carry  a  large  number  of  wires  for  electric  lighting,  telephone,  and 
telegraph  services.  There  are  probably  a  hundred  or  more  cables  in 
each  of  these  tunnels. 

17.  The  tunnels  differ  from  each  other  in  construction  and  admit  of 
different  treatment  in  the  methods  of  alteration.  Cross  sections  of  the 
river  portion  of  each  tunnel  are  shown  on  the  inclosed  drawing.  At 
Van  Buren  street  the  greater  part  of  the  work  can  be  done  without 
suspending  the  cable-car  traffic,  but  that  will  involve  retaining  the 
present  roof  until  the  end  of  the  work.  With  that  method  no  imme- 
diate relief  to  navigation  would  be  given.  At  La  Salle  and  Washing- 
ton streets  the  river  section  must  be  removed  and  reconstructed  almost 
entirely,  and  the  tunnels  would  be  disabled  at  the  start.  In  those  cases 
there  is  no  good  reason  why  the  first  work  should  not  be  directed  so 
as  to  relieve  navigation  soon  after  it  is  begun. 

18.  The  city  expresses  a  desire  to  have  the  obstructions  to  naviga- 
tion removed,  but  it  objects  to  the  immediate  removal  of  the  present 
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tunnels  (see  statement  of  corporation  counsel,  p.  18  et  seq.,  Proceed- 
ings at  public  hearing)  in  the  first  place  because  they  are  needed  bv 
the  public.  It  is  true  that  to  alter  or  remove  the  present  tunnels  will 
cause  great  inconvenience  to  a  large  number  of  people,  but  that  will 
always  be  the  case.  The  inconvenience  must  be  faced  and  endured.  It 
will  not  be  diminished  by  delay,  but  will  rather  be  increased  as  the 
population  of  the  city  grows  and  the  traffic  through  the  tunnels 
mcreases. 

19.  The  city  objects  to  action  at  this  time  also  because  its  standing 
in  the  litigation  mentioned  in  paragraph  14  (p.  9)  may  be  prejudiced 
thereby.  It  prefers  that  action  be  deferred  until  its  rights  in  respect 
to  the  controverted  questions  be  determined  by  the  courts.  How  far 
an  act  compelled  by  the  superior  power  of  the  Federal  Government 
can  affect  the  preexisting  rights  of  the  city  with  reference  -to  third 
parties  is  a  legal  question  upon  which  I  express  no  opinion.  Admit- 
ting #f  or  the  moment  that  it  will  have  a  pre  judical  ejffect,  it  seems  to 
me  that  any  injury  which  the  cit>  can  possibly  suffer  therefrom  is 
small  compared  with  the  injury  which  it  is  suffering  from  the  tunnek 
That  is  only  a  contingent  injury  of  uncertain  but  moderate  propor- 
tions, while  this  is  a  positive,  ever-present  injury  of  vast  magnitude. 
The  uncertainties  of  the  law  are  proverbial.  To  await  the  final  result 
of  these  trials  is  to  delay  for  a  len^h  of  time  which  is  quite 
uncertain,  with  the  hope  of  obtaining  advantages  the  extent  of  which 
is  questionable. 

20.  The  city  objects  to  immediate  action  also  because  the  funds 
required  to  do  the  work  are  not  now  available  and  will  not  be  until  an 
appropriation  can  be  made  by  the  city  council,  which,  under  the  laws 
of  Illinois,  can  not  be  done  before  January  next.  This  objection  is 
conclusive  for  the  period  which  it  covers — ^that  is,  the  remainder  of 
the  current  year. 

21.  The  receivers  of  the  Chicago  Union  Traction  C!ompany  object 
to  present  action — (see  p.  12  et  seq..  Proceedings  at  public  hearing)— 
because  their  right  to  use  the  La  Salle  and  Washington  street  tunnels, 
for  which  they  have  given  a  valuable  consideration,  still  has  two  years 
to  run,  and  their  ownership  of  the  Van  Buren  street  tunnel  will  be 
worthless  to  them  if  they  are  deprived  of  the  use  of  the  streets,  which 
latter  question  is  now  in  litigation.  These  are  questions  of  the  amount 
of  damages  which  the  traction  company  may  obtain  from  the  city,  to 
be  determined  in  the  courts,  and  can  not  be  affected  in  any  important 
degree  by  delay. 

22.  The  receivers  claim  that  the  Government  of  the  United  States, 
under  the  act  of  Congress  relating  to  these  tunnels,  has  no  authority 
to  compel  the  lowering  of  the  Van  Buren  street  tunnel,  and  no  power 
to  remove  it  without  making  full  compensation.  Their  ground  for 
this  claim  is  given  in  full  in  their  statement  (pp.  16  and  Ir,  Proceed- 
ings at  public  hearing) .  That,  of  course,  is  a  question  of  law  upon 
which  I  have  no  opinion  to  express. 

23.  A  reasonable  time  to  allow  for  reconstructing  the  tunneb  at  a 
lower  level  will  be  from  eighteen  months  to  two  years  after  the  work 
is  begim.  It  should  cover  two  winter  seasons,  when  navigation  is  sus- 
pended. In  the  meantime  relief  to  navigation  and  increased  dis- 
charging capacity  can  be  furnished  within  two  months  after  the  work 
is  begun  in  the  case  of  two  of  the  tunnels — ^tlie  two  worst. 
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24.  My  opinion  is  that  the  city  of  Chicago  should  be  required  to 
alter  the  La  Salle  street  tunnel  so  that  there  shall  be  a  depth  of  water 
over  it  of  at  least  26  feet  for  a  length  of  160  feet  near  the  middle  of 
the  river,  the  work  to  be  completed  on  or  before  March  15,  1907,  and 
to  be  so  begun  and  conducted  that  on  and  after  April  1,  1905,  there 
shall  be  a  navigable  channel  over  the  tunnel  not  less  than  22  feet  deep. 

25.  Furthermore,  the  city  of  Chicago  should  be  required  to  alter 
the  Washington  street  tunnel  so  that  no  portion  of  it  between  the 
abutments  of  the  proposed  new  bridge  shall  come  within  26  fe^t  of 
the  water  surface,  the  work  to  be  completed  on  or  before  March  15, 
1907,  and  to  be  so  begun  and  conducted  that  on  and  after  April  1, 
1905,  there  shall  be  a  navigable  channel  over  the  tunnel  at  least  22 
feet  deep. 

26.  The  receivers  of  the  Chicago  Union  Traction  Company  should 
be  required  to  alter  the  tunnel  near  Van  Buren  street  so  that  there 
shall  be  a  depth  of  water  over  it  of  at  least  26  feet  for  a  length  of  160 
feet  near  the  middle  of  the  river,  the  work  to  be  completed  on  or 
before  April  15, 1906. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Erxst, 
Colonel^  Corps  of  Engineers. 
Brig.  Gren.  A.  Mackenzie, 

Chief  of  Engineers^  V.  8.  A. 


BEPOBT  OF  PBOCEEDINOS  HAD  AT  A  MEETING  BEFOBE  COL.  O.  H.  EBNST,  COBPS  OF  ENOI- 
NEEBS,  U.  S.  ABMY,  AT  CHICAGO,  ILL.,  ON  MAY  18,  1904,  UPON  THE  SUBJECT  OF 
THE  TUNNELS  UNDEB  THE  CHICAGO  BIVEB, -IN  THE  CITY  OF  CHICAGO,  BEING  UN- 
BEASONABLE  OBSTBUCTIONS  TO  NAVIGATION. 

The  meeting  was  called  to  order  by  Ck)l.  O.  H.  Ernst,  Corps  of  Engineers,  at  10 
o'clock  a.  m. 

The  following  gentlemen  were  present  when  the  meeting  was  called  to  order : 

Hon.  James  R.  Mann,  M.  C. ;  Mr.  S.  6.  Artingstall,  representing  the  Chicago 
Union  Traction  Company ;  Mr.  Milton  J.  Foreman,  representing  the  city  of  Chi- 
cago; Capt  D.  Sullivan,  president  of  the  Chicago  River  Improvement  Associa- 
tion ;  Mr.  R.  J.  Dunham,  secretary  of  the  Chicago  River  Improvement  Associa- 
tion ;  Mr.  H.  D.  Ford,  chairman  of  the  transportation  committee. 

Between  10  o'clock  and  10.30  the  following  gentlemen  arrived  in  the  meeting 
room: 

Mr.  Edgar  B.  Tolman,  representing  the  city  of  Chicago ;  Mr.  Isham  Randolph, 
chief  engineer  of  the  sanitary  district  of  Chicago ;  Capt  J.  G.  Keith,  vessel  owner 
and  agent ;  Mr.  Louis  A.  Seeberger,  Mr.  Henry  H.  Walker,  Mr.  Robert  E.  Ismond, 
members  of  Chicago  Real  Estate  Board ;  Mr.  W.  J.  Conley,  corporation  counsel, 
city  of  Chicago ;  Mr.  Francis  Beidler,  Mr.  Arthur  C.  Helm,  Mr.  B.  Lee  Helden- 
reich. 

In  addition  to  the  above-mentioned  gentlemen,  there  were  also  present  several 
reporters  representing  various  newspapers  in  the  city  of  Chicago. 

Colonel  ElBNST.  Gentlemen,  the  hour  fixed  for  the  hearing  has  arrived;  the 
meeting  will  please  come  to  order. 

At  the  last  session  Congress  passed  this  law,  which  was  approved  by  the  Presi- 
dent on  the  27th  of  April,  1904. 

Colonel  Ernst  then  read  the  law  (Public — No.  174),  being  "An  act  declaring 
each  of  the  tunnels  under  the  Chicago  River  an  obstruction  to  navigation,  and 
for  other  purposes."    (Copy  herewith.) 

Colonel  ^Ebn ST  (continuing).  This  printed  copy  of  this  law  was  sent  to  me 
with  a  letter  of  instructions  from  the  Chief  of  Engineers,  directing  me  to  make 
a  report,  giving  my  opinion  and  specifying  the  changes  which  should  be  made  in 
order  to  remove  the  obstructive  character  of  the  tunnels  and  the  time  within 
which  such  change  should  be  completed.    I  have  adced  all  parties  in  Interest  to 
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he  preseut  at  this  meeting.  I  have  asked  the  city  authorities,  the  recelyers  of 
the  traction  company,  the  navigation  interests,  and  the  members  of  the  drainage 
board  to  come  here  to-day  and  let  me  hear  what  they  have  to  say.  I  wish  to 
hear  all  sides  of  this  question. 

It  is  perfectly  evident  that  these  tunnels  are  a  nuisance ;  the  law  says  so,  and 
it  is  evident  to  everj'body.  The  <iuestion  to  be  decided  is,  IIow  much  must  they 
go  down — how  much  must  they  be  lowered,  and  when? 

The  city  is  represented  by  Mr.  Foreman  and  Mr.  Tolman.  We  will  hear  from 
them. 

Mr.  ToLMAN  (representing  the  city  of  Chicago).  In  accordance  with  the  in- 
structions of  Colonel  Ernst's  letter,  the  city  put  in  writing  what  it  had  to  say, 
and  it  happens  that  the  transmission  of  that  document  is  delayed.  If  you  will 
hear  from  others  while  it  is  coming,  I  will  be  very  glad  to  present  it  as  soon  as 
it  arrives. 

Accordingly  Colonel  Ernst  read  a  letter  from  the  Chicago  Union  Traction  Com- 
pany receivers,  dated  May  17,  1904,  and  signed  by  Messrs.  James  H.  Eckels, 
Marshall  E.  Sampsell,  and  John  C.  Fetzer,  receivers.    The  letter  is  as  follows: 

Chicago  Union  Traction  Company,  Law  Depabtment, 

Chicago,  May  17,  1904, 
Col.  O.  H.  Ebnst, 

Corps  of  Engineers,  l\  S,  A, 

Sib  :  Replying  to  your  official  communication  of  the  4th  instant  to  the  under- 
signed, as  receivers  of  the  Chicago  Union  Traction  Company,  in  reference  to  the 
tunnels  under  the  Chicago  River  at  La  Salle  street,  at  Washington  street,  and 
near  Van  Buren  street,  we  desire  to  state : 

First.  As  to  what  changes  should  be  made  in  order  to  remove  the  obstructive 
character  of  the  tunnels  and  as  to  the  time  within  which  such  changes  should  be 
completed  we  have  consulted  Mr.  Samuel  G.  Artingstall,  civil  engineer,  of  this 
city,  upon  whose  judgment  we  greatly  rely  because  of  his  peculiar  qualifications 
In  the  premises.  He  not  only  constructed  for  the  West  Chicago  Street  Railroad 
Company  the  tunnel  near  Van  Buren  street,  but  had  charge,  for  the  city  of  Chi- 
cago and  the  Chicago  Passenger  Railway  Company,  of  the  reconstruction  and 
lowering  of  the  tunnel  at  Washington  street. 

Mr.  Artingstall  was  also  connected  with  the  engineering  department  of  the  city 
of  Chicago  from  1869  to  1888,  and  during  the  last  five  years  of  that  period  was 
engineer  in  chief  of  the  city  of  Chicago  and  the  officer  of  the  city  particularly  in 
charge  of  the  Chicago  River  and  its  branches. 

He  was  again  chief  engineer  for  the  city  of  Chicago  during  the  years  1893. 
1894,  and  1895. 

Early  in  February  of  the  present  year  Mr.  Artingstall  was  retained  by  the 
undersigned  as  special  engineer  for  the  purpose  of  determining  and  reporting  to 
the  undersigned  the  most  feasible  and  exi)editious  manner  of  lowering  the  tun- 
nels near  Van  Buren  street,  at  Washington  street,  and  at  La  Salle  street,  and 
particularly  to  determine  and  report  to  the  undersigned  In  what  manner  the 
work  could  he  done  so  as  to  interfere  as  little  as  rx)ssible  on  the  one  hand  with 
the  navigation  in  the  river  and  on  the  other  hand  with  the  use  of  the  tunnels 
for  street  railway  and  public  puri>oses. 

Mr.  Artingstall  has  prepared  plans  and  estimates  and  formulated  methods 
for  doing  the  work  in  the  most  expeditious  manner  possible,  and  has  submitted 
them  to  the  undersigned. 

Second.  Mr.  Artingstall  informs  us  that  owing  to  the  changed  conditions  in  the 
river,  arising  from  the  opening  of  the  drainage  canal,  and  arising  also  from  the 
construction  of  the  bridge  of  the  Metropolitan  West  Side  Elevated  Railway  Com- 
pany between  Jackson  and  Van  Buren  streets,  and  the  city  bridge  at  Van  Buren 
street,  and  the  consequent  narrowing  of  the  channel  of  the  river  at  those  points 
it  would  seriously  interrupt  navigation  to  attempt  the  river  work  of  reconstruct- 
ing the  Washington  street  and  Van  Buren  street  tunnels  during  the  season  of 
navigation.  The  erection  of  coflferdams  and  the  placing  in  the  river  of  the  crafts 
necessary  to  prosecute  the  work  where  the  stream  is  as  narrow  as  it  is  at  Van 
Buren  and  Washington  streets  would  cause  such  a  rapid  current  that  the  navi- 
gation of  the  river  would  be  very  seriously  interrupted. 

The  situation  at  Washington  street  is  further  complicated  by  the  fact  that  the 
sanitary  district  and  the  city  of  Chicago  propose  to  erect  a  new  bridge  at  that 
point,  the  foundations  of  which  would  necessarily  rest  upon  the  tunnel.  The 
sanitary  district  and  the  city  have  not  yet  settled  on  a  plan  for  the  bridge,  and 
until  that  is  done  it  would  be  imi)08slble  to  determine  when  the  work  could  be 
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commeiiced  on  the  tunnel  at  Washington  street.  In  view  of  the  foregoing  facts, 
Mr.  Artingstall  is  of  the  opinion  that  the  work  upon  the  tunnels  at  La  Salle 
street,  Washington  street  and  near  Van  Buren  street,  using  tlie  utmost  expedi- 
tion, could  not  be  completed  within  two  years  after  the  commencement  of  the 
work. 

In  the  case  of  the  tunnels  at  Washington  street  and  near  Van  Buren  street  the 
time  as  to  work  in  the  river  bed  would  have  to  include  two  full  winters. 

The  situation  at  La  Salle  street  has  a  peculiar  complication  In  that  the  main 
water  pipe,  supplying  the  central  district  of  Chicago,  has  been  placed  under  the 
footway  of  that  tunnel,  and  provision  would  have  to  be  made  to  keep  up  the  sup- 
ply of  water  before  the  pipe  could  be  removed.  In  Mr.  Artingstairs  opinion, 
the  work  on  the  water  pipe  would  require  at  least  six  months'  time  before  the 
work  of  lowering  said  tunnel  could  be  commenced. 

The  river  at  La  Salle  street  is  wide  enough  to  permit  of  the  work  being  carried 
on  in  the  summer  time  without  serious  impairment  of  or  Interruption  to  navi- 
gation. 

Third.  As  to  what  changes  should  be  made  in  order  to  remove  the  obstructive 
character  of  the  tunnels,  Mr.  Artingstall  has  given  this  subject  very  careful  ex- 
amination and  study,  and  has  interviewed  ui)on  the  subject  the  more  prominent 
vessel  men  of  Chicago,  and  the  officials  of  the  sanitary  district  and  civil  engi- 
neers acquainted  with  the  Chicago  River,  and  with  the  navigation  upon  the  same, 
and  reports  to  the  undersigned  that  the  consensus  of  opinion,  outside  of  the  sani- 
tary district,  is  that  If  the  crowns  of  the  tunnels  were  placed  22  to  23  feet  below 
city  datum  all  practical  purposes  w^ould  be  subserved. 

The  engineers  of  the  sanitary  district  are  inclined  to  think,  according  to  Mr. 
Artingstairs  report,  that  in  order  to  meet  all  emergencies  26  feet  In  the  channel 
below  city  datum  should  be  the  depth  of  the  river. 

The  depth  to  which  the  tunnels  should  be  lowered  having  been  determined.  It 
only  remains  to  adopt  the  best,  most  expeditious,  and  economical  methods  of  re- 
moving the  tops  or  crowns  of  the  tunnels,  so  that  no  part  of  the  same  should  be 
above  the  determined  depth  of  the  channel. 

At  the  request  of  the  undersigned,  Mr.  Artingstall  will  appear  at  the  meeting 
referred  to  In  your  communication,  prepared  to  answer  any  questions  according 
to  the  best  of  his  ability  or  to  give  any  Information  possessed  by  him  upon  this 
subject  which  may  be  desired. 

Fourth.  Inasmuch  as  you  stated  In  your  said  communication  that  all  papers 
will  be  laid  l)efore  the  Secretary  of  W^ar  for  his  decision,  we  wish  to  take  this 
opportunity  to  place  ourselves  upon  record  as  to  our  position  respecting  the 
tunnels  in  question. 

As  to  the  tunnels  at  La  Salle  street  and  Washington  street,  It  Is  perhaps  not 
necessary  to  say  anything  further  here  than  that  these  tunnels,  respectively, 
were  constructed  by  the  city  of  Chicago  and  remained  In  Its  sole  and  exclusive 
possession  as  public  highways  until  February  1,  1886,  as  to  the  Washington 
street  tunnel,  and  until  July  19,  1886,  as  to  the  La  Salle  street  tunnel. 

By  ordinance  of  the  city  council  of  the  city  of  Chicago,  adopted  February  1, 
1886,  and  accepted  by  the  Chicago  Passenger  Railway  Company  March  8,  1886 
(see  Vol.  II,  City  Ordinances,  pp.  1290-1292),  permission  and  authority  were 
granted  to  said  company,  its  successors  and  assigns,  to  lay  down,  construct, 
maintain,  and  operate  for  a  period  of  twenty  years  from  the  passage  of  said 
ordinance  a  double  or  single  track  cable  railway  In,  upon,  over,  and  along  certain 
streets,  specifically  described  in  said  ordinance,  in  the  city  of  Chicago,  and 
among  other  things,  on  Washington  street  from  Des  Plalnes  street  to  Michigan 
avenue.  Including  the  tunnel  at  Washington  street  under  the  Chicago  River.  It 
is  provided  In  the  ordinance  that  the  tracks  In  the  tunnel  should  be  so  laid  that 
cars  in  passing  through  the  tunnel  should  be  operated  so  as  not  to  delay  unnec- 
essarily public  travel. 

Pursuant  to  said  ordinance,  the  Chicago  Passenger  Railway  Company  laid 
through  and  In  said  tunnel  a  double  track  cable  street  railway,  and  since  said 
time,  by  Itself  and  Its  lessees,  has  continuously  operated  a  street  cable  railway 
through  said  tunnel.  This  right  of  user  for  street  railroad  purposes  was  not  and 
has  not  been  exclusive  and  applied  in  no  manner  to  the  foot  passageway  on  the 
south  side  of  said  channel. 

Fifth.  At  the  time  of  the  passage  of  the  aforesaid  ordinance,  and  for  a  long 
time  theretofore,  said  tunnel  was  in  a  very  bad  state  of  repair,  so  that  the  water 
of  the  river  was  constantly  leaking  into  the  said  tunnel,  and  the  same  was  prac- 
tically abandoned  by  the  public  as  a  highway,  and  was  not  used  on  account  of 
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Its  leaky  condition  and  bad  repair.  In  order  to  render  said  tnnnel  safe  and  con- 
venient for  travel,  botli  by  street  cars  and  other  veliides,  and  in  reliance  on  the 
right  to  use  said  tunnel  for  the  full  term  of  twenty  years,  the  said  Chicago 
Passenger  Railway  Company,  during  the  year  1889,  at  the  request  and  with  the 
consent  and  approval  of  the  said  city  of  Chicago,  rebuilt  the  river  section  of 
said  tunnel  and  repaired  the  remainder  of  said  tunnel  at  a  large  expense,  to 
wit  the  sum  of  $90,000,  the  result  of  such  repairing  and  reconstruction  being 
that  said  tunnel  was  rendered  water-tight  and  fit  for  use,  and  has  ever  since  so 
remained,  and  the  top  of  said  tunnel,  In  the  center  of  the  channel,  was  thereby 
lowered  3  feet  below  its  former  height,  to  wit,  from  14  feet  below  city  datum  to 
17  feet  below  city  datum,  and  at  the  dock  lines  the  top  of  said  tunnel  was  thereby 
lowered  4  feet  below  its  former  height,  to  wit,  from  12  feet  below  city  datum  to 
16  feet  below  city  datum. 

This  work,  as  before  stated,  was  done  under  the  supervision  of  Mr.  Samuel  6. 
Artingstall,  civil  engineer. 

Sixth.  The  contract  for  the  reconstruction  of  said  Washington  street  tmmel 
was  made  by  the  Chicago  Passenger  Railway  Company,  but  before  the  work 
was  completed  the  Chicago  Passenger  Railway  Company,  on  Noveml)er  16,  1S8S, 
leased  its  lines  of  railway,  including  its  rights  in  the  aforesaid  tunnel,  to  the 
West  Chicago  Street  Railroad  Company,  and  the  reconstruction  of  said  tunnel 
was  finished  during  the  year  1889. 

'  Afterwards,  on  June  1,  1899,  the  West  Chicago  Street  Railroad  Company 
leased  all  its  railway  property,  including  the  transfer  of  its  rights  as  lessee  in 
the  property  of  the  Chicago  Passenger  Railway  Company,  to  the  Chicago  Union 
Traction  Company,  and  the  Chicago  Union  Traction  Company  and  its  recelTcrs 
have  been  operating  said  property  and  using  said  tunnel  continuously  since 
July  1,  1899. 

Seventh.  By  ordinance  adopted  July  19,  1886  (see  Vol.  II,  Oty  Ordinances 
(1897),  pp.  1474-1479),  the  city  council  of  the  city  of  Chicago  granted  to  the 
North  Chicago  Street  Railroad  Company  the  right  to  construct,  maintain,  and 
operate  a  double-track  cable  street  railroad  upon  certain  streets  in  said  ordi- 
nance particularly  named  and  described,  and,  among  others,  on  La  Salle  arenue 
and  La  Salle  street,  through  the  La  Salle  street  tunnel,  from  Illinois  to  Jack- 
son street,  for  a  period  of  twenty  years  from  the  date  of  the  passage  of  said 
ordinance,  in  consideration  that  the  North  Chicago  Street  Railroad  Company 
should  pay  to  the  city  of  Chicago,  as  a  fee  for  the  license  or  permission  to  lay 
its  cables  and  tracks  and  run  its  cars  through  said  La  Salle  street  tunneU  the 
sum  of  $25,000  per  annum,  payable  semiannually  on  the  1st  days  of  January  and 
July  of  each  year  during  the  time  said  tunnel  was  used  by  said  company,  the 
time  to  commence  when  said  company  should  begin  to  dig  its  trenches  or  lay  Its 
tracks  through  said  tunnel ;  provided,  however,  that  if  the  company  should  erect 
a  certain  four-track  iron  bridge,  particularly  described  in  said  ordinance; 
at  Clark  street  in  lieu  of  the  then  bridge  at  that  point  such  license  fee  was  to  be 
reduced  to  the  sum  of  $10,000  per  annum;  and  provided  further,  that  if  the 
North  Chicago  Street  Railroad  Company  should  also  in  a  similar  manner  ««ct 
a  four-track  iron  bridge,  particularly  described  in  said  ordinance,  over  the 
river  at  Wells  street  and  Fifth  avenue  in  lieu  of  the  then  bridge  at  that  point 
said  license  fee  should  cease  to  be  paid. 

This  ordinance  was  accepted  by  the  North  Chicago  Street  Railroad  Company 
October  11,  1886,  and  the  construction  of  the  double  cable  tracks  of  the  company 
was  commenced  and  prosecuted  to  a  speedy  conclusion,  and  the  cost  to  said  com- 
pany of  laying  its  cables  and  tracks  through  said  tunnel  was  the  sum  of 
$1,800,000,  all  of  which  was  done  by  the  North  Chicago  Street  Railroad  Com- 
pany, relying  upon  its  right  to  use  said  tunnel  for  the  full  term  of  twenty  yean. 

Afterwards  the  North  Chicago  Street  Railroad  Company  erected,  in  the  man- 
ner provided  in  said  ordinance,  both  the  bridge  at  Clark  street  and  the  bridge  at 
Wells  street  and  Fifth  avenue  in  lieu  of  paying,  as  provided  hi  said  ordinance, 
the  sum  of  $25,000  as  annual  rental  for  the  license  or  permission  to  lay  cables 
and  tracks  and  run  its  cars  through  said  La  Salle  street  tunnel. 

The  cost  to  the  company  of  the  construction  of  each  of  said  bridges  was  in 
excess  of  the  sum  of  $250,000. 

The  use  of  said  tunnel  for  railway  tracks  as  above  specified  was  not  exclmive 
in  said  North  Chicago  Street  Railroad  Company  and  did  not  in  any  manner 
apply  to  the  foot  passage  on  the  east  side  of  said  tunnel. 

The  North  Chicago  Street  Railroad  Company,  by  lease  dated  June  1,  1800, 
leased  all  its  railroad  properties,  including  the  rights  granted  to  it  as  to  said 
La  Salle  street  tunnel  under  the  aforesaid  ordinance,  to  tlie  Chicago  Union 
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Traction  Ck)mpany,  and  that  company  and  its  receivers  have  continuously  oper- 
ated said  railroad  properties  and  used  said  tunnel  as  aforesaid  from  July  1, 
1899,  to  the  present  time. 

Eighth.  It  will  be  noted  that  the  aforesaid  ordinances  provide  the  right  of 
user  of  both  the  Washington  street  and  La  Salle  street  tunnels  will  terminate  in 
about  two  years — the  Washington  street  tunnel  on  February  1,  1906,  and  the 
La  Salle  street  tunnel  on  July  19,  1900. 

It  will  be  further  noted,  from  what  has  been  stated,  that  the  right  of  user  of 
the  Chicago  Union  Traction  Company,  as  the  lessee  of  the  North  Chicago  Street 
Railroad  Company,  and  as  the  lessee,  by  assignment,  of  the  Chicago  Passenger 
Railway  Company,  is  limited  to  placing  and  maintaining  tracks  and  cables  in 
the  floors  of  said  tunnels  and  keeping  said  tunnels  in  repair,  and  that  such  user 
is  not  exclusive  of  the  rights  of  the  public  to  use  said  tunnels  as  public  high- 
ways and  does  not  apply  at  all  to  the  foot  passages  adjacent  to  and  forming  a 
part  of  said  tunnela 

The  ownership  of  said  tunnels,  subject  only  to  the  right  of  user  aforesaid  by 
the  Chicago  Union  Traction  Company,  or  its  receivers,  of  said  tunnels  for  the 
purposes  aforesaid,  is  in  the  city  of  Chicago,  and  it  is  respectfully  submitted  that 
upon  the  city  of  Chicago  falls  the  burden  of  providing  for  the  lowering  of  said 
tunnels,  if  it  shall  be  determined,  under  the  act  of  Congress  mentioned  in  your 
communication,  that  the  said  tunnels  can  be  required  to  be  removed  or  lowered. 

It  is  only  fair  to  state  in  this  connection  that  the  undersigned  are  merely  the 
ofllcers  of  the  United  States  circuit  court  for  the  northern  district  of  Illinois, 
and  will  be  governed  as  to  their  ac*tion  in  the  premises  by  the  orders  and  direc- 
tions of  that  court,  and  that  it  remains  for  said  court  to  determine  as  to  the 
official  action  of  the  undersigned  in  the  premises,  and  the  undersigned  do  not ; 
wish  this  communication  to  be  construed  as  an  admission  by  them  either  of  the 
validity  of  the  act  of  Congress  In  question  or  as  to  the  right  of  the  Government 
of  the  United  States  to  require  the  removal  or  lowering  of  said  tunnels  or  any . 
of  them.  I 

Ninth.  As  to  the  tunnel  near  Van  Buren  street,  the  situation  is  entirely  dif- 
ferent from  that  of  either  the  Washfhgton  street  or  the  La  Salle  street  tunnel. 
The  construction  of  the  tunnel  near  Van  Buren  street  was  authorissed  by  a  reso- 
lution concerning  an  agreement  for  a  tumiel  under  the  river  between  the  West 
Chicago  Street  Railroad  Company  and  the  city  of  Chicago,  adopted  April  2,  1888 
(see  Vol.  II,  City  Ordinances  (1897),  p.  1593),  whereby  the  West  Chicago  Street 
Railroad  Company  agreed,  at  its  own  expense,  to  construct  a  tunnel  under  the 
Chicago  River  and  acquire  the  necessary  right  of  way  therefor,  the  route  to  be 
selected  by  said  company  at  some  point  between  Madison  and  Twelfth  streets, 
with  the  east  terminus  at  Fifth  avenue  or  west  thereof  and  the  western  ter- 
minus at  Halsted  street  or  east  thereof ;  provided  that  the  company  should  have 
the  right  from  the  city  to  construct  said  tunnel  under  any  intervening  street  or 
streets  and  said  river  within  said  limits,  said  tunnel  to  be  used  by  the  company 
for  street-railway  tracks  and  to  be  commenced  within  three  years  and  to  be 
completed  within  four  years  from  the  time  of  the  adoption  of  the  ordinance 
authorizing  the  same;  and  whereby  the  said  agreement  of  the  West  Chicago 
Street  Railroad  Company  was  accepted  by  and  on  behalf  of  the  city  of  Chicago, 
and  authority  was  thereby  granted  to  said  company  to  make  the  improvements 
above  mentioned. 

Relying  upon  the  said  ordinance,  the  West  Chicago  Street  Railroad  Company 
caused  to  be  purchased  land  at  a  cost  of  over  $1,000,000,  and  built  a  tunnel  as 
authorized  by  said  ordinance,  at  an  additional  cost  of  $800,000,  under  the  South 
Branch  of  the  Chicago  River  at  a  short  distance  north  of  the  north  line  of  Van 
Buren  street,  the  center  of  said  tunnel  being  125  feet  north  of  the  north  line  of 
said  Van  Buren  street 

The  bed  of  the  stream  at  the  time  of  the  commencement  of  construction  of 
said  tunnel  was  at  the  center  of  the  channel  less  than  16  feet  below  city  datum, 
and  at  the  dock  lines  from  6  feet  at  the  west  dock  line  to  about  12  feet  at  the 
east  dock  line.  The  crown  of  the  tunnel  when  completed  was  18  feet  below  city 
datum  under  the  channel  of  the  river  and  at  the  dock  lines  16  feet  below  city 
datum.  The  tunnel  was  constructed  wholly  in  the  land  of  the  West  Chicago 
Street  Railroad  Company,  and  at  no  point  reached  within  2  feet  of  the  bottom  of 
tlie  river. 

Said  tunnel  was  erected  in  the  manner  specified  by  the  commissioner  of  pub- 
lic worics,  and  has  been  in  constant  use,  with  the  full  knowledge  of  the  cl^  of 
Chicago  and  the  United  States  Government,  from  the  time  of  its  completion  to 
the  present  time. 
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Ar  before  stated,  the  West  Chicago  Street  Railroad  Company  od  June  1, 1899, 
leased  nil  of  its  railroad  property,  inoludlnf?  the  tunnel  in  question,  to  the  Cbi- 
oago  Union  Traction  Conii)any,  and  that  company  and  its  receivers  have  been  in 
continuous  use  of  said  tunnel  from  July  1,  1899,  to  the  present  time. 

Tenth.  At  the  outset  the  undersifj^ned  desire  to  state  that  they  are  advised  b^ 
counsel  that  the  Government  of  the  United  States  under  the  act  of  CongreBs  in 
question  has  no  authority  to  compel  the  lowering  of  said  tunnel,  and  no  power  to 
remove  it  without  making  full  compensation  to  the  owners  of  and  parties  inter- 
ested in  the  said  tunnel ;  and  the  undersigned  believe  that  a  short  statement  of 
the  reasons  advanced  by  counsel  for  their  advice  in  the  premises  is  appropriate, 
in  view  of  the  statement  that  this  communication  shall  be  placed  before  the  Sec- 
retary of  War  for  his  decision. 

1.  The  tunnel  was  built  by  the  West  Chicago  Street  Railroad  Company  wholly 
below  the  natural  bed  of  the  river,  in  land  of  which  it  was  the  owner,  and  was 
built  in  pursuance  of  a  right  guaranteed  to  the  owners  of  such  lands  under 
the  bed  of  navigable  rivers  in  Illinois  by  repeated  decisions  of  the  courts  of 
Illinois  and  of  the  Supreme  (^ourt  of  the  United  States.  The  West  Chicago 
Street  Railroad  Comi)any  owned  the  property  on  both  sides  of  the  river  at  the 
points  at  which  said  tunnel  was  constructed,  and  hence  was  the  owner  of  ali  of 
the  ground  under  the  natural  bed  of  the  river. 

The  English  or  common-law  rule  defining  what  streams  are  navigable  in 
law  is  the  law  in  Illinois. 

By  the  common  law  the  ebb  and  flow  of  the  tide  is  the  test  of  navigability. 
Where  the  tide  makes  itself  feit  the  bed  of  the  stream  lielongs  to  the  8overei|:n. 
The  bed  of  non tidal  streams  which  are  not  deemed  navigable  belongs  to  the 
riparian  owner.  (Middleton  r.  Pritchard,  3  Scam.,  510;  Canal  Trustees  r. 
Haven,  6  Gil.,  548 ;  Canal  Trustees  r.  Haven,  11  111.,  554 ;  Ensminger  v.  People, 
47  111.,  384;  City  of  Chicago  v.  Laflin,  49  111.,  172;  City  of  Chicago  r.  McGinn,  51 
111.,  266;  Braxon  r.  Bressler,  64  111.,  488;  Railroad  Co.  r.  Stein.  75  111.,  41: 
Houch  t\  Yates.  82  111.,  179;  (^obb  t\  La  Vail,  89  111.,  331 ;  Washington  Ice  Co.  r. 
Shortall,  101  111.,  46;  Village  of  Brooklyn  v.  Smith,  104  111..  429;  Piper  v.  Con- 
nelly, 108  111.,  64(J ;  McCartney  v.  C.  and  E.  I.  R.  R.  Co.,  112  111.,  611  ;  Butternntt 
17.  St.  Louis  B.  Co.,  123  111.,  a35 ;  Fuller  v,  Shedd,  161  111.,  402 :  Trustees  of  Com- 
mons V.  McClure,  167  111.,  23;  Ballauce  v.  City  of  Peoria,  180  111.,  29;  Bell  Fon 
taine  Imp.  Co.  r.  Needringhaus,  181  111.,  426.) 

This  doctrine  has  \>een  so  long  adhered  to  that  it  has  become  a  rule  of  projv 
erty.     (Braxon  v.  Bressler,  supra ;  Ballance  v.  City  of  Peoria,  supra.) 

The  Supreme  Court  of  the  United  States  has  repeatedly,  held  that  grants  of 
public  lands  bounded  on  streams,  made  without  reservation  or  restriction  (as 
is  the  case  here),  are  to  be  construed,  as  to  their  effect,  according  to  the  law  of 
the  State  in  which  the  land  lies.  (Hardin  r.  Jordan,  140  U.  S.,  371-520;  Grand 
Rapids  and  Ind.  R.  R.  Co.  v.  Butler,  159  U.  S..  87-02 ;  St.  Anthony  Falls  Water 
Power  Co.  v.  St.  Paul  Commissioners,  168  U.  S.,  349 ;  St.  Louis  t\  Rutz,  138  U.  S., 
226-242;  Shively  r.  Bowby.  152  U.  S.,  1.) 

In  Hardin  i'.  Jordan  and  G.  R.  and  I.  R.  R.  Co.  r.  Butler,  supra,  the  decision  of 
the  supreme  court  of  Illinois  in  Middleton  r.  Pritchard  (3  Scam.,  510-520,  supra) 
was  quoted  with  approval. 

The  title,  therefore,  to  the  land  in  which  the  tunnel  was  constructed  being  in 
the  railroad  company,  the  tunnel  could  never  become  a  public  nuisance,  as  the 
supreme  court  of  Illinois  decided  in  the  case  of  McCartney  r.  C.  and  K.  I.  R.  R- 
C:k).  (112  111.,  611,  supra).  On  page  636,  the  supreme  court,  after  citing  casee 
holding  the  title  of  the  railroad  company  extended  to  the  center  of  the  Chicago 
River,  said : 

"  There  is,  then,  no  question  of  purpresture.  There  is  no  intrusion  upon  the 
l)roperty  of  the  State  and  no  public  nuisance  resulting  from  an  invasion  of  the 
property  rights  of  the  people." 

This  language  was  used  with  reference  to  a  bridge,  which  the  attorney-general 
charged  to  be  an  obstruction  to  navigation. 

2.  The  tunnel  in  question  was  constructed  pursuant  to  a  resolution  and  agree- 
ment between  the  city  council  of  the  city  of  Chicago  and  the  West  Chicago  Street 
Railroad  Company.  At  the  time  the  said  ordinance  was  passed  and  the  agree- 
ment made,  under  the  law  of  Illinois,  the  city  of  Chicago  had  full  Jurisdiction 
over  the  Chicago  River,  and  could  have  closed  the  river  had  it  seen  fit  to  do  so. 
(Starr  &  Curtis,  Rev.  Stats.  111.,  chap.  24,  par.  63,  sec.  28-30;  Escanaba  r. 
Chicago,  107  111.,  678;  Transiwrtation  Co.  v.  Chicago,  90  U,  S.,  635;  Gllman  r. 
Philadelphia,  3  Wall.,  713;  Wilson  v.  Blackbird  Creek  Marsh  Co.,  2  Peters,  345; 
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Cardweri  v.  Bridge  Co.,  113  U.  S..  205;    Prosser  r.  No.  Pac.  Ry.  Co.,  152  U.  8., 
04;  Corrlgan  Trans.  Co.  r.  Sanitary  District  125  Fed..  611.) 

3.  The  tunnel  structure,  tlierefore,  having  been  at  Its  inception  a  lawful 
structure,  lying  wholly  In  and  uiwn  the  proi>erty  of  the  West  Chicago  Street 
Railroad  Company,  the  crown  thereof  l>eing  more  than  two  feet  below  the  then 
bed  of  the  stream,  could  not  become  a  nuisance  or  unlawful  by  any  subsequent 
change  In  the  river,  either  from  natural  causes  or  from  any  improvements 
thereof  which  thereafter  might  be  deemed  desirable.  (Yates  v.  Milwaukee,  10 
Wall.,  497;  Laughlin  v.  City  of  Chicago,  40  III.,  172;  Williams  r.  Wilcox.  8 
Adolph  &  L.,  814 ;  Ewlng  t\  Colquohoun  (11.  of  L.),  2  App.,  839.) 

4.  Such  structure,  being  lawfully  authorized  and  constructed.  Congress  would 
have  no  right  to  take  it  or  remove  it  without  paying  full  compensation  therefor, 
even  though  It  were  taken  or  removed  for  the  puiijose  of  improving  a  navigable 
stream.  (U.  S.  v.  Monongahela  Nav.  Co.,  148  IT;  S.,  312;  U.  S.  v,  Bellingham 
Boom  Co.,  170  U.  S.,  211 ;  Pumpelly  v.  Green  Bay  Co.,  13  Wall.,  166;  Scranton 
V,  Wheeler,  179  U.  S.,  163 ;  Hawkinspoint  Light-House  case,  39  Fed.,  87 ;  U.  S. 
t\  City  of  Moline,  82  Fed.,  592.) 

The  undersigned,  as  receivers,  do  not  wish  to  be  understood  that,  under  certain 
conditions,  they  would  not  be  willing  to  petition  the  court  which  appointed 
them  for  authority  to  lower  the  aforesaid  tunnel  near  Van  Buren  street ;  but,  on 
the  contrary,  they  have  at  all  times  been  willing  and  now  stand  ready  to  request 
of  the  said  court  authority  to  lower  said  tunnel,  provided  they  shall  be  able  to 
come  to  some  amicable  arrangement  with  the  city  of  Chicago  with  reference  to 
their  rights  of  occupancy  in  the  streets  of  the  city  of  Chicago,  concerning  which 
there  is  serious  controversy  between  the  undersigned  and  the  authorities  of 
the  city  of  Chicago. 

As  to  the  tunnels  at  Washington  and  La  Salle  streets  such  rights  of  occupancy 
as  the  undersigned,  as  receivers  as  aforesaid,  enjoy  will  be  terminated,  as 
claimed  by  the  city  of  Chicago,  aproxlmately  in  two  years,  and  no  justification 
can  be  conceived  for  incurring  the  enormous  expense  of  lowering  said  tunnels 
with  no  guaranty  or  assurance  whatever  that,  by  the  time  of  their  completion, 
the  undersigned,  or  their  successors,  will  be  able  to  enjoy  them. 

As  to  the  tunnel  near  Van  Buren  street,  the  same  will  be  of  no  value  to  the 
undersigned,  or  to  their  successors,  when  they  shall  no  longer  enjoy  the  privilege 
of  operating  their  lines  of  railway  in  the  city  of  Chicago  over  streets  connecting 
with  said  tunnel. 

Respectfully  submitted. 

James  H.  Eckels, 
Marshall  E.   Sampsell, 
J  NO.  C.  Fetzeb, 
Receivers  Chicago  Union  Traction  Company. 

Mr.  ISHAM  Randolph  (chief  engineer  of  the  sanitary  district).  Is  this  a 
time  for  questions  on  the  paiier  just  read? 

Colonel  Ebnst.  Yes,  sir. 

Mr.  IsHAM  Randolph.  The  statement  was  made  there  that  they  are  the  owners 
of  the  land  on  both  sides  of  the  river.  Now  I  am  not  getting  up  to  challenge 
that  statement,  but  I  am  very  much  inclined  to  think  that  that  is  an  error.  They 
occupy  the  west  side  of  the  river  under  lease  from  the  Pennsylvania  Railroad 
Company,  I  think.  We  have  had  a  great  deal  to  do  with  that  company  at  that 
point,  and  that  lease  has  been  shown  to  me,  and  my  impression  Is  that  that 
property  is  under  a  lease  from  the  Pennsylvania  Company.  If  that  is  not  the 
case,  I  think  it  ought  to  be  cleared  up. 

Capt  J.  G.  Keith.  What  do  you  know  of  the  east  side  of  the  river? 

Colonel  Ernst.  You  will  please  address  the  Chair  when  you  wish  to  speak, 
Captain  Keith. 

I  would  like  to  ask  Mr.  Artingstall  in  reference  to  a  matter  to  which  the  letter 
just  read  does  not  seem  to  allude.  What  would  be  the  effect  on  traffic  over  the 
tunnels  during  the  time  they  were  being  lowered,  while  the  work  of  taking  off 
the  roof,  etc.,  making  the  channel  over  them,  was  going  on? 

Mr.  Abtingstall.  The  La  Salle  and  Washington  street  tunnels,  while  the  upper 
portion  is  being  built,  the  traffic  over  the  tunnels  would  have  to  be  suspended  In 
any  case.  As  far  as  the  Van  Buren  street  tunnel  is  concerned,  I  think  we  can 
manage  it  without  suspending  traffic  more  than  one  or  two  months.  There  are 
two  methods  of  doing  the  work ;  one  is  to  build  a  new  roof  inside  of  the  present 
one,  if  we  have  room  enough 
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Colonel  Ernst.  I  won^t  go  into  details  as  to  the  methods ;  you  state  In  any  case 
it  will  be  necessary  to  suspend  river  traffic  for  two  months? 

Mr.  Artingstaix.  Not  river  traffic — street  traffic ;  the  use  of  the  tunnels. 

Colonel  Ebnst.  What  would  the  receivers  have  to  say  to  this  proposition — that 
pending  the  solution  of  all  these  legal  and  engineering  questions  connected  with 
the  final  adjustment  of  the  tunnels  to  their  new  uses  at  the  lower  levels,  the  tun- 
nels be  abandoned  for  the  present,  and  Just  take-off  the  roofs? 

Mr.  Abtinostaix.  I  am  sure  I  could  not  answer  that  question. 

Colonel  E^NST.  So  you  are  not  prepared  to  answer  that  question? 

Mr.  Artinostall.  I  am  not  prepared  to  answer. 

Colonel  Ernst.  That  is  all,  Mr.  Artingstall.    Now,  is  the  city  ready? 

Mr.  ToLMAN  (representing  the  city  of  Chicago).  Perhaps,  Coloneh  it  would  be 
better  for  me  to  read  this  paper  myself,  as  I  have  not  had  a  chance  to  read  it 
since  it  was  typewritten. 

Colonel  Ernst.  Very  well ;  you  may  do  so. 

Mr.  ToLMAN.  May  I  read  sitting? 

Colonel  Ernst.  Yes ;  first  let  us  know  by  whom  it  is  signed. 

Mr.  ToLMAN.  It  is  signed  by  the  corporation  counsel  of  the  city  of  Chicago, 
written  at  the  request  of  the  mayor  in  answer  to  your  letter  to  him. 

Mr.  Tolman  then  read  the  letter,  which  is  as  follows : 

City  of  Chicago, 
Office  of  the  Corporation  Counsel. 

May  18, 190^ 
Col.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  8.  A, 

Colonel  :  I  am  directed  by  the  Hon.  Carter  H.  Harrison,  mayor  of  the  city  of 
Chicago,  to  present  to  you  in  writing  such  information  with  regard  to  the  rela- 
tion of  the  municipality  and  the  various  traction  companies  as  may  be  pertinent 
to  the  consideration  of  the  time  within  which  the  tunnels  underneath  the  Chicago 
River  should  be  removed  or  lowered. 

Tou  will  permit  me  to  ebser\^e  at  the  outset  that  his  honor  the  mayor  desires 
the  obstruction  to  commerce  in  the  Chicago  River  removed  at  the  earliest  possible 
day,  and  I  am  directed  not  to  ask  for  any  delay  in  the  enforcement  of  the  act  of 
Congress  approved  April  27,  1904,  declaring  the  tunnels  under  the  Chicago  River 
at  La  Salle  street  at  Washington  street,  and  near  Van  Buren  street  to  be 
obstructions  to  navigation  and  to  be  removed  or  lowered. 

It  Is  my  purpose,  however,  to  present  to  you,  and  through  you  to  the  Secretary 
of  War,  all  the  facts  which  bear  upon  the  question  of  the  time  to  be  fixed  for  the 
removal  or  alteration  of  the  tunnels,  in  order  that  in  the  fixing  of  the  time  you 
and  the  Secretary  of  War  may  have  an  opportunity  to  consider  how  far  the  inter- 
ests of  the  city  and  of  the  public  may  be  affected. 

I. — Existing  conditions  and  contract  rights  of  the  street  car  companies  in  tkr 

tunnels, 

(O)    THE   WASHINGTON   STREET  TUNNEU 

This  tunnel  was  constructed  by  the  city  of  Chicago  and^was  and  is  owned  l^ 
the  city. 

On  February  1,  1886,  an  ordinance  was  passed  granting  to  the  Chicago  Passen- 
ger Railway  Company  the  right,  among  other  things,  to  use  the  Washington 
street  tunnel  for  a  period  of  twenty  years  from  the  date  of  its  passage.  Sec- 
tion 4  thereof  provides  that  "  Nothing  in  this  ordinance  contained  shall  be  con- 
strued as  imposing  any  obligation  or  duty  upon  the  city  of  Chicago  concerning 
the  repair  or  maintenance  of  said  Washington  street  tunnel."  Section  9  provides 
that  the  company  shall  indemnify  and  savathe  city  of  Chicago  harmless  from  all 
costs,  expenses,  or  damages  in  any  way  resulting  from  the  passage  of  the  ordi- 
nance, the  granting  of  the  privileges  therein  contained,  and  the  exercise  of  said 
privileges,  or  any  acts  therewith  connected,  by  the  company,  its  servants,  or 
agents. 

On  March  30,  1888,  an  amendatory  ordinance  was  passed  by  the  city  council  of 
the  city  of  Chicago,  granting  authority  to  the  Chicago  Passenger  Railway  Com- 
pany (among  other  things)  to  operate  an  underground  cable  line  through  said 
tunnel.  Section  11  of  said  ordinance  provided  that  the  company  should  main- 
tain the  tunnel  in  good  repair  during  the  time  it  should  use  the  same,  and  that 
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if  It  should  fail  to  do  so,  the  city  might  repair  the  tunnel,  whereupon  the  com- 
pany should  be  under  obligation  to  reimburse  all  moneys  thus  expended  within 
thirty  days  after  notice. 

It  will  be  observed  that  the  right  to  use  this  tunnel  terminates  on  March  8, 
1906. 

(&)    THE  LA  SALLE  STREET  TUNNEL. 

This  tunnel  also  was  constructed  by  the  city  of  Chicago,  and  was  and  is  owned 
by  the  city. 

On  July  19,  1886,  an  ordinance  was  passed  by  the  city  council  authorizing  the 
North  Chicago  Street  Railroad  Company  to  operate  by  cable  power  through  the 
La  Salle  street  tunnel  and  on  certain  other  streets.  This  ordinance  also  was 
for  a  term  of  twenty  years,  and  imposed  on  the  company  the  duty  to  keep  said 
tunnel  in  repair  and  indemnify  the  city  substantially  as  provided  in  the  ordi- 
nance for  the  Washington  street  tunnel. 

It  will  be  observed  that  the  right  of  the  street-car  company  to  use  this  tunnel 
will  expire  on  July  19,  1906. 

(e)    THE  VAN  BUBEN  STREET  TUNNEL. 

This  tunnel  was  built  by  the  West  Chicago  Street  Railroad  Company  (through 
the  agency  of  an  intermediary  tunnel  company),  under  an  ordinance  passed 
April  2,  1888. 

The  ordinances  above  referred  to  are  hereto  attached,  set  out  in  full,  and 
marked  "  Exhibits  A,  B,  and  C,"  respectively. 

II. — The  effect  of  the  removal  of  the  tunnels  on  the  transportation  problem  of 

the  city  of  Chicago. 

I  respectfully  transmit  herewith  letter  of  John  Ericson,  city  engineer,  and 
make  the  same  a  part  of  this  communication  as  Exhibit  D.  BYom  this  communi- 
cation I  think  it  will  clearly  appear — 

First.  That  the  permanent  removal  of  the  tunnels  under  the  Chicago  River 
will  leave  the  city  without  adequate  facilities  for  the  transportation  of  its  citi- 
zens and  the  carriage  of  its  merchandise  from  the  west  and  north  divisions  of 
the  city  of  Chicago  over  the  river  by  means  of  bridges  to  the  business  center. 

Second.  That  during  the  period  of  reconstruction  of  the  tunnels,  if  the  same 
be  lowered  and  reconstructed,  serious  doubt  exists  as  to  whether  or  not  the 
present  bridges  are  of  adequate  capacity  to  meet  the  demands  of  transportation, 
even  for  a  temporary  period,  without  serious  inconvenience  and  damage,  not 
only  to  those  interests  which  use  the  streets,  but  to  those  interests  also  which 
use  the  river  as  a  highway. 

Upon  these  engineering  questions  I,  of  course,  express  no  opinion  whatever. 

There  are,  however,  certain  legal  questions  to  which  I  next  briefly  address  my- 
self, in  order  that  you  may  be  advised  as  to  ail  elements  bearing  upon  the  ques- 
tion of  the  time  to  be  fixed  for  the  removal  or  reconstruction  of  the  tunnels. 

III. — Pending  litigation  hettoeen  the  city  of  Chicago  and  the  traction  companies. 

{a)    THE  LITIGATION  WITH  REGARD  TO  THE  LOWERING  OF  THE  TUNNELS. 

On  July  12,  1900,  the  city  of  Chicago  filed  three  petitions  for  mandamus  in 
the  circuit  court  of  Cook  County  against  the  Chicago  Union  Traction  Company 
and  the  West  Chicago  Street  Railroad  Company  to  compel  the  lowering  of  the 
Washington  street  tunnel ;  against  the  Chicago  Union  Traction  Company  and  the 
North  Chicago  Street  Railroad  Company  to  compel  the  lowering  of  the  La  Salle 
street  tunnel,  and  against  the  West  Chicago  Street  Railroad  Company  to  compel 
the  lowering  of  the  Van  Buren  street  tunnel,  in  each  case  at  the  expense  of  the 
companies.  Said  cases  were  docketed  as  numbers  208875,  208878,  and  208883, 
respectively.  The  last-mentioned  case,  the  one  involving  the  Van  Buren  street 
tunnel,  was  tried  in  the  circuit  court  on  April  27,  1901,  and  decided  adversely  to 
the  city.  The  city  prosecuted  a  w^rit  of  error  to  the  appellate  court  of  the  first 
district  of  Illinois,  where  it  was  held,  on  January  16,  1903,  that  said  court  was 
without  Jurisdiction,  on  the  ground  that  the  appeal  should  have  been  taken  to 
the  supreme  court  as  involving  a  freehold  and  franchise  right  of  the  street 
railroad  company.    This  case  was  promptly  appealed  to  the  supreme  court  of 
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Illinois,  and  on  June  16.  1903,  that  court  entered  an  order  reversing  the  judg- 
ment of  tbe  appellate  court  and  remanding  the  cause  to  the  appellate  court, 
with  instructions  to  consider  and  decide  the  case  upon  the  errors  assigned. 
This  case  was  accordingly  redocketetl  in  the  appellate  court.  The  city's  brief 
and  argument  has  been  printed  and  filed,  and  a  motion  made  to  advance  tbe 
case  on  account  of  the  public  interest  involved.  This  motion  at  the  present  writ- 
ing has  not  been  decided,  but  a  prompt  decision  of  the  controversy  by  the 
appellate  court  is  exi)ected,  at  least  in  time  for  further  appeal  to  the  supreme 
court  at  the  next  October  term,  where  final  decision  of  the  matters  in  contro- 
versy can  reasonably  be  expected  by  the  end  of  the  present  year.  In  my  opinion 
the  decision  of  the  supreme  court  uix>n  the  question  of  whether  or  not  the  case 
involved  a  freehold  or  franchise  right  of  said  companies  is  a  complete  victory 
for  the  city  in  its  contention  that  it  has  the  right  to  compel  the  occupants  of 
these  tunnels  to  alter  or  reconstruct  the  same  whenever  necessary  to  prevent 
any  obstructions  to  commerce  in  the  river.  I  attach  a  copy  of  said  decision  of 
the  supreme  court  as  Exhibit  E  and  make  the  same  a  part  hereof. 

It  has  heretofore  been  thought  advisable  to  delay  the  trial  of  the  other  cases 
until  the  Van  Buren  street  case  was  decided,  but  in  view  of  what  seems  to  me 
to  be  the  far-reaching  and  conclusive  effect  of  the  decision  of  the  supreme  court 
above  referred  to,  I  have  directed  the  other  two  mandamus  cases  to  be  set 
down  for  trial  at  the  earliest  possible  date,  and  hope  to  have  all  throe  cases 
beforo  the  supreme  court  together. 

ib)    UTIOATION   wrPH  REGABD  TO  THE  BIGHTS  OW  STBEET  OCCUPANCY  BY  THE  CX)M- 
PANTBS  USING  SAID  TUNNELS. 

The  Union  Traction  Ck)mpany  is  the  assignee  or  lessee  of  all  the  lines  using  or 
entitled  to  use  said  tunnels.  The  relations  of  said  Union  Traction  Company  to 
its  so-called  underlying  companies  are  too  complex  to  be  stated  within  the  limits 
of  this  communication.  It  is  a  matter  of  public  knowledge  that  there  has  been 
for  nearly  forty  years  an  irreconcilable  controversy  as  to  the  duration  of  the 
rights  of  occupancy  of  the  street  railways  in  Chicago.  The  receivers  of  the 
Union  Traction  Company,  on  July  18,  1903,  filed  their  so-called  ancillary  bills  in 
the  circuit  court  of  the  United  States  for  the  northern  district  of  Illinois  for  the 
determination  of  their  rights  under  the  statutes  of  the  State  and  the  ordinances 
of  the  city.  This  case  was  brought  to  trial  without  delay,  the  course  of  proceed- 
ings having  been  exi)edited  materially  by  the  city.  It  has  been  fully  argued, 
both  orally  and  upon  printed  briefs,  and  an  early  decision  of  the  controversy  is 
expected.  Unless  the  decision  of  the  United  States  circuit  court  should  be 
acquiesced  in  by  both  parties  an  appeal  will  be  taken  by  the  party  aggrieved  to 
the  United  States  Supreme  Court  at  the  next  October  term.  A  case  of  such 
importance  as  this,  involving,  as  it  does,  the  public  interosts,  would  almost 
without  question  be  advanced  for  argument,  and  a  decision  of  these  questions, 
which  have  vexed  the  community  for  more  than  a  generation,  might  reasonably 
be  expected  during  the  coming  winter — 1904-5. 

One  of  the  most  important  controversies  in  this  litigation  is  whether  or  not  an 
act  of  the  general  assembly  of  the  State  of  Illinois,  passed  February  6,  186os 
commonly  known  as  the  ninety-nine-year  act,  extended  the  term  of  the  street- 
railway  ordinances  of  the  city  of  Chicago,  passed  prior  to  the  passage  of  said 
bill,  or  whether  it  merely  ratified  said  ordinances  and  made  them  a  part  of  the 
act  as  made  and  without  amendment  or  extension ;  also  whether  the  provisions 
of  an  ordinance  purporting  to  grant  on  certain  of  said  streets  the  right  of  occu- 
pancy for  street-railway  purposes  until  the  city  should  purchase  was  so  affected 
by  said  act  that  the  time  of  purchase  by  the  city  was  postponed.  It  Is  also  a 
question  at  issue  between  the  companies  and  the  city  whether,  on  the  cable  lines 
running  through  each  of  said  tunnels,  the  companies  had  the  right  to  substitute 
electricity  for  cable  i)ower,  or  are  confined  to  operation  thereof  by  cable,  said 
cable  lines  being  also  lines  concerning  which  both  of  the  other  controversies 
exist,  to  wit,  whether  or  not  the  right  of  operation  endures  for  ninety-nine  years, 
and  whether  an  immediate  right  of  purchase  on  the  part  of  the  city  exista  It 
will  be  apparent  that  the  removal  of  the  tunnels  will  prevent  the  operation  by 
cable  of  the  lines  now  so  operated  through  said  tunnels.  The  physical  condi- 
tions are  such  that  it  will  probably  be  impossible  to  operate  any  part  of  said 
lines  in  the  business  center  by  cable  power.  The  duty  of  tbe  city  to  furnish 
transportation  for  its  citizens  will  probably  comi)el  granting  of  at  least  tempo- 
rary permission  to  operate  by  electric  power.  If  the  tunnels  be  permanently 
removed  and  bridges  substituted,  the  necessity  will  probably  be  for  the  grant  of 
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electric-power  privileges  for  the  balance  of  the  period  of  operation,  whatever 
that  might  be  determined  to  be.  Oi)eratiou  by  cable  power  Is  not  so  profitable 
or  valuable  as  operation  by  electricity.  Aiiy  action  which  the  city  of  Chicago 
should  be  compelled  to  take  by  the  force  of  circumstances  beyond  its  control 
(such  as,  for  exam])le,  the  immediate  removal  of  the  tunnels  and  the  enforced 
substitution  of  electric  power  in  place  of  cable  power  on  all  cable  lines),  which 
will  result  in  appreciating  the  value  of  the  ninety-nine-yea r  act  to  the  com- 
panies and  increasing  the  price  which  the  municipality  might  be  compelleti  to 
pay  for  the  purchase  of  the  rights  thereunder,  if  it  should  hereafter  so  elect, 
would,  in  advance  of  the  final  detenuination  of  the  respective  rights  of  the 
city  and  the  companies,  be  highly  prejudicial  to  the  city  of  Chicago,  and  ought 
to  be  duly  weighed  as  against  the  prejudicial  results  of  the  present  location  of 
the  tunnels  to  the  commerce  of  Chicago. 

I  attach  hereto,  as  Exhibits  F  and  G,  respectively,  plats  o  of  the  North  and 
West  Side  Street  Railway  lines,  showing  which  of  said  lines  are  operated  by  elec- 
tricity, which  by  cable  power,  and  the  relation  of  each  to  said  tunnels,  together 
with  the  loops  in  the  business  center. 

These  considerations  are  presented  for  your  information  and  that  of  the  Secre- 
tary of  War,  in  order  that  he  may  not  inadvertently  and  in  ignorance  of  the  situ- 
ation take  such  action  as  shall  seriously  prejudice  the  rights  of  the  city  of 
Chicago  in  Its  existing  controversy  with  the  street-railway  companies,  and  with 
the  suggestion  that  the  facts  above  stated  demonstrate  that  the  coercive  power  of 
the  Government,  so  far  as  controlled  by  the  Secretary  of  War,  ought  to  be 
directed  to  the  companies  occupying  said  tunnels  and  not  to  the  city  of  Chicago. 

IV. — The  statutory  limitations  on  the  power  of  the  city  of  Chicago  to  expend 
money  or  make  contracts. 

If  the  Secretary  of  War  should  be  of  the  opinion  that  the  necessities  of  com- 
merce require  the  removal  of  said  tunnels,  as  obstructions  in  said  river,  without 
regard  to  the  question  of  whether  the  payment  of  the  cost  thereof  should  be 
borne  by  the  taxpayers  of  the  city  of  Chicago  or  by  the  companies  using  said 
tunnels,  and  If  it  should  seem  to  the  Secretary  of  War  that  the  exigencies  of  the 
case  require  that  the  work  should  be  done  without  waiting  for  a  determination 
of  any  of  the  pending  cases  above  referred  to,  which  will  or  may  be  conclusive 
upon  the  questions  involved,  then  and  in  such  case  I  invite  attention  to  sections  2 
and  4  of  Article  VII  of  chapter  24  of  the  Revised  Statutes  of  Illinois,  an  act  en- 
titled "An  act  to  provide  for  the  incorporation  of  cities  and  villages,"  In  force 
July  1,  1872,  and  adopted  by  the  city  of  Chicago,  pursuant  to  law,  April  23,  1875, 
which  are  as  follows,  to  w^lt : 

"  Sec.  2.  The  city  council  of  cities  and  board  of  trustees  In  villages  shall,  within 
the  first  quarter  of  each  fiscal  year,  pass  an  ordinance,  to  be  termed  the  annual 
appropriation  bill.  In  which  said  corporate  authorities  may  appropriate  such  sum 
or  sums  of  money  as  may  he  deemed  necessary  to  defray  all  necessary  exx)en8es 
and  liabilities  of  such  corporation ;  and  any  such  ordinance  shall  specify  the  ob- 
jects and  purposes  for  which  such  appropriations  are  made  and  the  amount 
appropriated  for  such  object  or  purpose.  No  further  appropriations  shall  be 
made  at  any  other  time  within  such  fiscal  year,  unless  the  proposition  to  make 
each  appropriation  has  been  first  sanctioned  by  a  majority  of  the  legal  voters  of 
such  city  or  village,  either  by  a  petition  signed  by  them,  or  at  a  general  or  special 
election  duly  called  therefor." 

"  Sec.  4.  No  contract  shall  be  hereafter  made  by  the  city  council  or  board  of 
trustees  or  any  committee  or  member  thereof ;  and  no  exi)ense  shall  be  Incurred 
by  any  of  the  oflicers  or  departments  of  the  corporation,  whether  the  object  of 
the  expenditure  shall  have  been  ordered  by  the  cltj'  council  or  board  of  trustees 
or  not,  unless  an  appropriation  shall  have  been  previously  made  concerning 
such  expense,  except  as  herein  otherwise  expressly  provided." 

Section  208  of  the  Criminal  Code  of  Illinois  makes  a  breach  of  this  latter 
statute  punishable  by  a  fine  not  exceeding  $10,000  and  removal  from  ofilce. 

The  annual  appropriation  bill  for  the  year  1904  was  made  and  passed  on 
March  7,  1904,  and  contained  no  item  for  the  removal  or  alteration  of  the  tun- 
nels under  the  Chicago  River. 

As  explaining  the  reasons  why  the  problem  of  tunnel  removal  or  reconstruc- 
tion has  not  heretofore  been  solved,  permit  me  to  call  your  attention  also  to  the 
following  observations : 

o  Not  printed. 
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The  constitution  of  the  State  of  Illinois  provides  (art  9,  sec.  12)  that  no 
municipal  corporation  shall  be  allowed  to  become  indebted  in  any  manner  or  for 
any  purpose  to  an  amount,  including  existing  indebtedness.  In  the  aggregate 
exceeding  5  per  cent  on  the  value  of  taxable  property  therein,  to  be  ascertained 
by  the  last  assessment  for  State  and  county  taxes,  previous  to  the  incurring  of 
such  indebtedness.  On  October  24,  1898,  the  supreme  court  of  Illinois,  consider- 
ing this  constitutional  provision,  and  applying  it  to  the  facts  so  far  as  the 
fiiMUicial  condition  of  Chicago  was  concerned,  held  that  the  city  of  Chicago  was 
indebted  in  excess  of  the  constitutional  limitations,  and  was  therefore  without 
power  to  borrow  money  or  make  a  contract  whereby  it  could  become  further 
indebted.     (City  of  Chicago  v.  McDonald,  176  111.,  40L) 

Not  until  the  17th  day  of  February,  1904,  was  the  city  relieved  from  the  limi- 
tations thus  placed  upon  its  debt-incurring  power,  on  which  last-mentioned  date 
the  supreme  court  of  Illinois,  upon  a  full  showing  of  the  financial  condition  of 
the  city  of  Chicago,  held  that  the  city  was  no  longer  Indebted  in  excess  of  its 
constitutional  limitations,  but  that  it  had  a  margin  of  debt-incurring  power 
somewhat  in  excess  of  ^,000,000. 

Promptly  uiK)n  the  rendition  of  this  decision  by  the  supreme  court  of  Illinois 
the  question  of  using  a  part  of  this  newly  ascertained  borrowing  power  for  the 
solution  of  the  tunnel  question  was  discussed  by  the  city  authorities  of  the  dty 
of  Chicago,  and  the  council  committee  on  local  transportation,  after  consideration 
of  the  matter,  have  retained  the  services  of  George  W.  Jackson,  C.  E.,  to  act 
with  the  city  engineer,  John  Erlcson,  C.  E.,  in  drawing  preliminary  plans  for 
presentation  to  said  committee  and  to  the  city  council,  from  which  may  be  deter- 
mined the  relative  desirability  of  various  plans  for  the  removal  or  alteration  of 
the  timnels  so  that  they  may  no  longer  obstruct  commerce  in  the  Chicago  River. 
These  engineers  advise  me  that  the  preparation  of  such  preliminary  plans  and 
the  canvassing  of  various  methods  of  accomplishing  the  result  under  considera- 
tion can  not  be  safely  estimated  as  reciuiriug  less  than  ninety  days.  So  far  as  It 
becomes  your  duty  to  report  to  the  Secretary  of  War  definite  plans  for  the 
alteration  of  said  tunnels,  it  is  most  respectfully  suggested  that  the  result  of  the 
study  and  collaboration  of  the  two  engineers  above  mentioned  may  well  be 
received  and  considered,  and  that,  if  the  city  of  Chicago  is  to  pay  for  the  cost  of 
the  alteration  of  its  present  tunnels,  that  an  expression  of  its  preference  as  to 
the  method  to  be  pursued  might  with  propriety  be  received  and  considered  by 
yourself  and  by  the  Secretary  of  War,  particularly  in  view  of  the  fact  that 
serious  question  exists,  under  the  statutes  above  referred  to,  whether  the  city  of 
Chicago  can  lawfully  enter  upon  the  actual  work  until  after  the  passage  of  the 
next  annual  appropriation  bill. 

In  conclusion,  will  you  i>ermit  me  to  again  emphasize  the  fact  that  the  city  of 
Chicago  is  not  asking  for  delay  In  the  removal  of  the  obstructions  to  commerce 
from  the  Chicago  River.  The  suggestions  herewith  submitted  are  with  a  view 
to  facilitating  and  expediting  the  solution  of  the  problem  and  putting  the  solution 
into  practical  operation.  So  far  as  the  facts  before  submitted  speak  for  delay.  It 
is  only  for  delay  against  the  summary  removal  of  the  present  tunnels  before 
plans  can  be  matured  and  carried  into  execution  to  provide  for  a  substitute 
which  shall  meet  the  transportation  demands  of  the  city.  Beyond  this  I  am 
instructed  to  say  that  the  present  administration  of  the  city  of  Chicago  desire^^ 
not  delay,  but  expedition. 

Very  respectfully,  Edoab  B.  Tolman, 

Corporation  Counsel. 

At  the  close  of  the  reading  of  the  preceding  letter  by  Mr.  Tolman,  that  gentle^ 
man  made  the  following  remarks : 

"This  decision  by  the  supreme  court  of  Illinois,  the  latest  utterance  of  that 
body,  treats  this  question  as  mentioned  in  the  last  chapter  of  the  receivers' 
communication,  and  decides  it  conclusively  against  them ;  that  whatever  owner- 
ship they  have  is  subject  under  the  law  of  Illinois,  the  organic  law  under  which 
the  corporation  was  organized,  to  the  sui)erior  right  of  commerce  In  the  river, 
and  I  call  your  attention  to  that  decision  particularly  in  answer  to  that  part  of 
the  letter." 

The  exhibits  referred  to  In  the  letter  submitted  by  Mr.  Tolman  are  as  follows : 

Exhibit  A. 

AN  ORDINANCE  (panting  authoritT  to  the  Chicago  I'assenger  Railway  Company  to  lay 
down  tracks  on  sundry  streets  and  to  use  Washington  street  tunnel.  (Passed  Februar? 
1,  1886.     Accepted  March  8,  1886,  as  amended  February  8,  1886.) 

1.  Grant — term — route — fare.  Be  it  ordained  hp  the  city  council  of  the  city 
of  Chicago.    Sec  1.  That  in  consideration  of  the  acceptance  hereof,  and  the 
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undertaking  of  the  Chicago  Passenger  Railway  Company  to  comply  with  the 
proYisi<H]8  herein  contained,  consent,  permission,  and  authority  are  hereby 
granted  to  said  company,  its  successors  and  assigns,  to  lay  down,  constnict, 
maintain,  and  operate,  for  the  period  of  twenty  years  from  the  passage  hereof,  a 
double  or  single  track  railway,  with  all  necessary  and  convenient  turnouts,  turn- 
tables, sidetracks,  and  switches,  in,  upon,  over,  and  along  all  the  following-  . 
described  parts  of  streets  in  the  city  of  Chicago,  namely:  On  North  Ashland 
avenue,  from  North  avenue  to  Erie  street ;  on  Erie  street,  from  North  Ashland 
avenue  to  North  Center  avenue;  on  North  Center  avenue,  from  Erie  street  to 
Austin  avenue,  and  on  Washington  street,  from  Des  Plaines  street  to  Michigan 
avenue,  including  the  tunnel  under  the  Chicago  River;  said  tracks  to  be  con- 
nected at  the  intersection  of  Erie  street  with  North  Ashland  avenue  and  North 
Center  avenue.  The  tracks  in  the  tunnel  shall  be  so  laid  and  the  cars  in  passing 
through  the  tunnel  so  operated  as  not  to  delay  unnecessarily  public  travel.  The 
rate  of  fare  for  carrying  passengers  on  said  railway  shall  not  exceed  5  cents  for 
each  passenger  for  any  continuous  travel  of  one  trip. 

2.  Tracks — how  laid.  Sec.  2.  The  tracks  of  said  railway  shall  not  be  elevated 
above  the  surface  of  the  street,  and  shall  be  laid  with  modern  improved  rails, 
and  in  such  manner  that  carriages  and  other  vehicles  can  easily  and  freely  cross 
the  same  at  all  points  and  in  all  directions  without  obstruction,  and  shall  also  be 
laid  as  near  to  the  center  of  the  street  as  practicable. 

Section  1509  of  The  Municipal  Code  of  Chicago  of  1881  (sec.  1704r-1897),  shall 
not  apply  to  the  railway  tracks  herein  authorized,  but  the  rails  to  be  used  shall 
be  satisfactory  to  the  mayor,  and  shall  be  laid  under  his  direction. 

3.  Motive  power — passenger  traffic.  Sec.  3.  The  cars  or  carriages  to  be  used 
on  said  railway  shall  be  operated  by  animal  power  only,  and  shall  be  used  for  no 
other  purposes  than  to  carry  passengers  and  their  ordinary  baggage. 

4.  Street  improvements  and  repairs.  Sec  4.  The  said  company,  as  to  the  parts 
of  streets  in  and  upon  which  its  said  railway  may  be  laid,  and  as  to  said  tunnel, 
shall  keep  8  feet  in  width  where  a  single  track  shall  be  laid,  and  16  feet  in  width 
where  a  double  track  shall  be  laid,  in  good  condition  and  repair  during  all  the 
time  to  which  the  privileges  hereby  granted  shall  extend,  in  accordance  with 
whatever  order,  ordinance,  or  regulation  may  be  passed  or  adopted  by  the  city 
council  in  relation  to  such  repairing ;  and  when  any  new  Improvement  shall  be 
ordered  by  the  city  council  of  the  said  streets,  or  any  of  them,  the  said  railway 
company  shall.  In  the  manner  which  may  be  required  by  the  owners  of  property 
fronting  on  said  parts  of  streets,  or  any  of  them,  make  such  new  improvements 
for  the  width  of  8  feet  where  a  single  track  shall  be  laid  and  for  the  width  of  16 
feet  where  a  double  track  shall  be  laid ;  and  said  company  shall  make,  for  the 
same  width,  any  new  improvement  of  the  roadway  of  said  tunnel  as  may  be  re- 
quired by  said  city  council ;  and  if  said  company  shall  refuse  or  fail  so  to  do, 
the  same  may  be  done  by  the  city,  and  the  company  shall  be  liable  to  the  city  for 
the  cost  thereof.  Nothing  in  this  ordinance  contained  shall  be  construed  as 
imposing  any  obligation  or  duty  upon  the  city  of  Chicago  concerning  the  repair 
or  maintenance  of  said  Washington  street  tunnel. 

5.  Time  of  completion.  Sec.  5.  The  tracks  in  said  parts  of  North  Ashland 
avenue,  Erie  street.  North  Center  avenue,  and  Washington  street,  herein  author- 
ized, shall  be  laid  on  or  before  July  1,  1888,  and  If  the  said  company  shall  fail 
to  complete  said  tracks  within  the  said  time,  the  rights  and  privileges  hereby 
granted  shall,  as  to  said  uncompleted  tracks,  cease  and  determine:  Provided, 
That  if  the  said  company  shall  be  restrained  or  prevented  from  proceeding  with 
the  work  upon  said  railway  tracks  by  the  order  or  writ  of  any  court  of  compe- 
tent Jurisdiction,  the  time  during  which  said  company  may  be  so  delayed  shall 
be  added  to  the  time  herein  prescribed  for  the  completion  of  said  railway  tracks. 
The  city  shall,  however,  have  the  right  to  intervene  in  any  suit  for  an  injunc- 
tion to  restrain  the  said  company,  as  aforesaid,  and  move  for  the  dissolution  of 
the  injunction,  in  case  such  suit  shall  be  deemed  collusive  or  for  the  purpose  of 
delay  or  of  extending  the  time  for  the  completion  of  said  tracks. 

6.  Streets  restored — when.  Sec.  6.  When  the  right  of  said  railway  company 
to  operate  its  railways  on  said  parts  of  streets  shall  cease  and  determine,  said 
company  shall  remove  its  tracks  from  said  parts  of  streets  and  put  the  said 
parts  of  streets  from  which  said  tracks  shall  be  removed  in  as  good  condition  as 
the  adjacent  parts  of  said  streets. 

7.  Damages.  Sec.  7.  The  said  Chicago  Passenger  Railway  Company  shall  pay 
all  damages  to  the  owners  of  property  abutting  on  the  said  parts  of  streets  upon 
or  over  which  its  road  may  be  constructed,  which  said  owners  may  sustain  by 
reason  of  the  location  or  construction  of  said  road. 
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8.  License  fee.  Sec.  8.  The  said  Chicago  Paas^iger  Railway  Company  shall 
pay  into  the  city  treasury  of  the  city  of  Chicago,  f6r  the  use  of  said  city,  the 
sum  of  0fty  (50)  dollars,  and  no  more,  as  an  annual  license  fee  for  each  and 
every  car  used  by  said  company  in  the  manner  following:  In  computing  the 
number  of  cars  upon  which  said  license  charge  may  be  imposed,  thirteen  round 
trips,  when  the  car  is  used  in  the  transportation  of  passengers,  shall  be  tak&i  as 
equivalent  to  one  day's  use  of  one  car ;  one-thirteenth  of  such  round  trips  during 
each  quarter  shall  be  divided  by  the  number  of  days  in  such  quarter;  such 
quotient  shall  be  the  number  of  cars  subject  to  such  license  fee.  The  president, 
or  other  chief  officer  of  said  company,  shall,  under  oath,  make  report  quarter- 
yearly  to  the  comptroller  of  the  city  of  Chicago  of  the  whole  number  of  cars  so 
run  by  said  company,  and  at  the  same  time  pay  to  said  comptroller  twelve  dol- 
lars and  a  half  ($12.50)  for  each  car,  to  be  ascertained  as  above  prescribed  in 
this  section.  The  first  quarter  shall  begin  on  the  first  day  upon  which  said 
company  shall  run  a  car  or  cars  for  the  carriage  of  passengers. 

9.  Indemnity  clause.  Sec.  9.  The  said  company  shall  forever  indemnify  and 
save  harmless  the  city  of  Chicago  against  and  from  any  and  all  legal  damages, 
judgments,  decrees,  and  costs,  and  expenses  of  the  same,  which  it  may  suffer  or 
which  may  be  recovered  or  obtained  against  said  city  for  or  by  reason  of  the 
granting  of  such  privileges,  or  for  or  by  reason  of  or  growing  out  of  or  resulting 
from  the  passage  of  this  ordinance,  or  any  matter  or  thing  connected  therewith, 
or  with  the  exercise  by  said  company  of  the  privileges  hereby  granted,  or  from 
any  act  or  acts  of  said  company,  its  servants  or  agents,  under  or  by  virtue  of 
the  provisions  of  this  ordinance. 

10.  Bond.  Sec.  10.  The  Chicago  Passenger  Railway  Company  shall  execute 
to  the  city  of  Chicago  a  good  and  sufficient  bond  in  the  penal  sum  of  ten  thou- 
sand ($10,000)  dollars,  to  be  approved  by  the  commissioner  of  public  works, 
conditioned  for  the  faithful  observance  and  performance  of  the  provisions  and 
conditions  of  this  ordinance  on  its  part,  to  be  observed  and  performed  as 
aforesaid. 

11.  When  to  take  effect — acceptance.  Sec  11.  This  ordinance  shall  take  effect 
and  be  in  force  as  soon  as  the  said  company  shall  file  with  the  city  clerk  its 
formal  acceptance  of  the  same  and  its  bond  as  hereinbeforo  prescribed:  Pro- 
vided, however.  That  if  said  acceptance  and  bond  shall  not  be  filed  as  aforesaid 
within  ninety  days  from  the  passage  hereof  this  ordinance  shall  be  void  and  of 
no  effect 

AN  ORDINANCE  granting  authority  to  the  Chicago  Passenger  Railway  Company  to 
operate  Its  various  lines  by  electric  or  cable  power.  (Passed  March  30,  1888.  Accepted 
April  21,  1888.) 

f 

1.  Change  authorized — exception  as  to  cable  power.  Be  it  ordained  by  the 
city  council  of  the  city  of  Chicago.  1.  That  in  consideration  of  the  acceptance 
hereof  and  the  undertaking  of  the  Chicago  Passenger  Railway  Company  to 
comply  with  the  provisions  herein  contained,  permission  and  authority  is  hereby 
given  to  said  company  to  construct,  maintain,  and  operate  its  various  lines  of 
railways,  or  any  of  them,  or  any  part  thereof,  by  electric  power  or  by  stationary 
engine  or  engines  not  located  on  the  public  streets  or  public  places  on  th^  streets, 
and  propelled  by  other  than  animal  power,  and  may  connect  its  tracks  with 
other  street  railroads.  Nothing  in  this  section  or  ordinance  contained  shall 
authorize  the  Chicago  Passenger  Railway  Company,  its  lessees  or  assigns,  to 
construct  any  cable  system  upon  any  street  or  streets  that  the  city  council  of 
the  city  of  Chicago  has  not  heretofore  authorized  to  be  used  by  said  Chicago 
Passenger  Railway  Company  for  street  railway  purposes,  and  not  lost  by  non- 
user  of  forfeiture. 

2.  Conditions.  Sec.  2.  That  the  said  Chicago  Passenger  Railway  Company, 
or  its  lessees  or  assigns,  may  for  said  purposes  make  all  needful  and  convenient 
trenches,  excavations,  and  sewer  connections,  and  may  place  all  needful  and 
convenient  cables  and  machinery  on  any  streets  upon  which  its  railways  aro  now 
constructed  or  authorized  by  ordinance  to  be  constructed;  such  cables  and 
machinery  shall  be  underground,  and  constructed  in  a  substantial  and  workman- 
like manner  of  the  most  approved  method  and  convenience  so  as  not  to  interfere 
with  public  travel :  Provided,  That  if  in  the  constructing  said  trenches  and 
excavations,  or  using  the  same,  any  damage  or  injury  shall  result  to  any  of  the 
sewers,  water  pipes,  or  private  drains,  then  the  said  company  shall  pay  and  be 
held  liable  therefor;  and  if  at  any  time,  by  reason  of  the  permission  hereby 
granted  and  the  making  of  said  trenches  or  running  said  cables,  any  injury  or 
damage  shall  result  to  any  person  or  propertyi  then  said  oompany  shall  be  held 


Digitized  by  VjOOQIC 


APPENDIX   K   K — ^REPORT   OP   LIEUT.  COL.  BIXBY.  2096 

liable  therefor ;  and  said  company  shall  pay  all  damages  to  the  owners  of  prop- 
erty abutting  upon  roads,  streets,  highways,  or  public  property  upon  or  over 
which  its  said  road  is  to  be  constructed,  which  said  owners  may  sustain  by 
reason  of  the  location  or  construction  of  said  company's  road.  And  all  needful 
and  convenient  connections  with  the  motive  power  or  engines  shall  be  subject 
to  the  same  conditions  and  restrictions :  And  provided  further.  That  the  aperture 
opening  into  the  said  trenches  shall  not  exceed  five-eighths  of  an  inch  in  width : 
And  provided  further.  That  the  said  Chicago  Passenger  Railway  may  operate 
not  exceeding  two  cars  and  one  grappling  car  attached  together,  with  one  driver 
in  charge  of  the  grip  car  and  one  conductor  in  charge  of  each  additional  car. 

3.  Tracks,  how  laid.  Sec.  3.  The  tracks  of  said  railway  shall  not  be  elevated 
in  said  streets  above  the  surface  of  the  streets,  and  shall  be  laid  with  modern 
improved  rails  in  such  manner  that  carriages  and  other  vehicles  can  easily  and 
freely  cross  the  same  at  all  points  and  in  all  directions  without  obstruction. 
The  rails  to  be  used  In  the  construction  of  said  tracks  shall  be  satisfactory  to 
the  mayor  and  commissioner  of  public  works.  Each  of  said  tracks  shall  be  laid 
as  near  the  center  of  said  street  as  practicable,  and  shall  not  be  laid  within 
twelve  (12)  feet  of  the  sidewalk  in  any  place,  except  in  turning  street  comers 
or  constructing  curves,  and  there  no  nearer  than  may  be  required  to  make  the 
necessary  curve ;  and  the  cars  to  be  constructed  with  all  the  latest  Improvements 
for  the  comfort  and  convenience  of  passengers,  and  shall  be  used  for  no  other 
purpose  than  for  the  transportation  of  passengers.  Animal  power  may  be  used 
to  move  the  cars. 

4.  Speed  regulations.  Sec.  4.  The  city  council  shall  have  power  at  all  times 
to  make  such  regulations  as  to  the  rate  of  speed  on  said  streets  as  the  public 
safety  and  convenience  may  require. 

5.  License  fee.  Sec.  5.  The  said  Chicago  Passenger  Railway  Company  shall 
pay  into  the  city  treasury  of  said  city  the  sum  of  fifty  dollars  ($50)  as  a  license 
fee  for  each  and  every  car  used  by  said  company  on  the  railways  hereby  author- 
ized, which  has  not  been  included  for  license  fees  for  use  on  other  lines.  The 
number  of  cars  upon  which  license  shall  be  imposed  shall  be  determined,  and  the 
license  fee  paid  in  the  same  manner  as  provided  in  an  ordinance  entitled  *'  An 
ordinance  concerning  street  railways  in  the  city  of  Chicago,"  passed  July  30, 
1883,  and  approved  by  the  mayor  August  6,  1883. 

6.  Removal  of  tracks.  Sec.  6.  When  the  right  of  said  company  to  operate 
its  said  railway  upon  said  streets  shall  cease,  said  company  shall  .remove  its 
tracks  from  the  same  and  place  the  same  In  as  good  condition  as  when  said 
tracks  were  laid. 

7.  Bond.  Sec.  7.  The  Chicago  Passenger  Railway  Company  shall  enter  into  a 
good  and  sufficient  bond  with  the  city  of  Chicago  In  the  penal  sum  of  one  hun- 
dred thousand  dollars  ($100,000)  for  the  faithful  performance  of  all  the  terms 
and  conditions  in  this  ordinance  contained. 

8.  Indemnity  clause.  Sec.  8.  The  said  company  shall  forever  indemnify  and 
save  harmless  the  city  of  Chicago  against  and  from  any  and  all  legal  damages, 
judgments,  decrees,  and  costs,  and  expenses  of  the  same,  which  It  may  suffer  or 
which  may  be  recovered  or  obtained  against  said  city  for  or  by  reason  of  the 
granting  of  such  privileges,  or  for  or  by  reason  of  or  growing  out  of  or  resulting 
from  the  passage  of  this  ordinance,  or  any  matter  or  thing  connected  therewith, 
or  with  the  exercise  by  said  company  of  the  privileges  hereby  granted,  or  from 
any  acts  of  said  company.  Its  servants  or  agents,  under  or  by  virtue  of  the  pro- 
visions of  this  ordinance. 

9.  Term  of  grant  unchanged.  Sec  9.  The  permission  and  authority  hereby 
conferred  are  given  upon  the  express  understanding  and  agreement  that  the 
provisions  of  this  ordinance  shall  and  does  not  extend  the  time  during  which  the 
said  Chicago  Passenger  Railway  Ck>mpany  may  operate  its  lines  upon  the  streets 
of  Chicago.  The  said  privileges  are  to  be  governed  in  this  respect  by  ordinances 
heretofore  passed. 

10.  Subject  to  ordinances.  Sec.  10.  Unless  otherwise  provided  in  this  ordi- 
nance, the  privileges  hereby  granted  are  subject  to  all  the  general  ordinances  of 
the  city  of  Chicago  now  in  force  or  which  may  be  passed  in  reference  to  horse 
railways  or  street  railways,  and  to  all  ordinances  affecting  the  lines  of  railways 
of  which  the  lines  hereby  authorized  are  extensions. 

11.  Tunnel  extension — power  of  counsel.  Sec.  11.  The  said  company,  in  oper- 
ating Its  cable  line  through  the  tunnel  at  Washington  street,  shall  be  governed 
by  the  provisions  of  the  ordinance  passed  February  1,  1886,  as  amended  by 
ordinance  passed  February  8,  1886,  relative  to  the  use  of  such  tunnel  by  said 
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company,  so  far  as  tbe  same  are  not  inconsistent  herewith,  and  also  to  the  pro- 
ylsions  of  this  section.  The  time  for  laying  the  trades  throngh  soch  tonnel, 
as  determined  by  said  ordinance  of  Febmary  1,  1886,  shall  be  deferred  nntil 
said  company  shall  have  first  rebuilt  and  repaired  the  tunnel  in  accordance  with 
plans  to  be  approved  by  the  commissioner  of  public  works  and  under  the  super- 
vision of  said  commissioner.  The  said  company  shall  pave  the  entire  roadway 
from  end  to  end  with  stone,  or  such  other  materials  as  may  be  agreel  upon  by 
said  company  and  said  commissioner ;  and  said  company  shall  provide  and  oper- 
ate suitable  engines  and  machinery  for  lighting  and  ventilating  said  tunnel  and 
keeping  the  same  free  from  water,  and  It  shall,  during  the  use  of  said  tunn^, 
keep  the  same  well  lighted  and  ventilated  and  free  from  water.  The  said  com- 
pany shall  also  keep  the  walls  of  said  tunnel  whitened,  and  shall  maintain  the 
tunnel  in  good  repair  during  the  time  it  shall  use  the  same.  The  said  company 
shall  at  its  own  expense  pave,  maintain,  and  keep  paved  and  in  good  order  tbe 
whole  of  the  roadway  through  said  tunnel. 

Both  the  tram  rails  and  the  slot  rails  used  in  said  tunnel  shall  first  be  approved 
by  the  mayor  and  commissioner  of  public  works,  and  shall  be  laid  to  their  satis- 
faction. Said  company  shall  not  run  its  cars  through  said  tunnel  at  a  speed 
greater  than  four  miles  per  hour.  The  city  council  reserves  the  right  to  <diange 
or  regulate  such  speed,  but  the  same  shall  not  be  so  increased  as  to  exclude  the 
use  of  said  tunnel  by  vehicles  other  than  the  street  cars,  and  whenever  a  car- 
riage, wagon,  or  other  vehicle  shall  be  in  front  of  a  car  passing  through  said 
tunnel  on  the  up  grade,  then  tbe  speed  of  said  car  shall  be  governed  by  the  speed 
of  such  carriage,  wagon,  or  vehicle:  Provided,  however.  That  it  shall  be  the 
duty  of  the  driver  of  such  carriage,  wagon,  or  other  vehicle  to  exercise  a  reason- 
able diligence,  so  as  to  not  unnecessarily  delay  such  car,  it  being  expressly  under- 
stood that  the  Chicago  Passenger  Railway  Company  shall,  during  its  occupancy 
of  sidd  tunnel,  maintain  and  keep  the  said  tunnel  in  repair,  and  in  the  event  it 
shall  fail  so  to  do,  the  city  may  repair  the  tunnel  and  the  said  railway  company 
shall  pay,  upon  thirty  days'  notice,  all  moneys  so  expended  or  expenses  incurred 
by  said  city. 

12.  Style  of  cars — heating.  Sec.  12.  The  said  company  shall  also  provide, 
upon  all  lines  operated  under  this  ordinance,  cars  of  the  most  modem,  approved 
fashion,  of  a  kind  equal  to  the  best  cars  in  use  upon  any  cable  road  now  in  opera- 
tion ;  and  said  company  shall  provide  the  beet  and  most  approved  method  for 
heating  said  cars,  so  that  the  same  shall  be  k^t  properly  heated  at  all  times 
during  cold  weather. 

13.  When  in  force — acceptance.  Sec.  13.  This  ordinance  shall  take  effect  and 
be  in  force  as  soon  as  the  same  shall  have  been  duly  accepted  by  said  company 
and  the  said  company  shall  have  executed  and  filed  with  the  ci^  clerfc  the  bond 
provided  for  heroin,  in  the  manner  and  form  as  herolnbeforo  required :  Provided, 
hou>ever,'^rhSit  unless  this  ordinance  shall  be  duly  accepted  and  said  bond  exe- 
cuted and  filed  within  ninety  days  of  the  passage  hereof  this  ordinance  shall  be 
null  and  void. 

Exhibit  B. 

AN  ORDINANCE  aathorizing  the  North  Chicago  Street  Railroad  ComDany  to  operate  by 
cable  power  throagh  the  tia  Salle  street  tunnel  and  on  streets  In  uie  South  Divtekm. 
(Passed  Joly  19,  1886.     Accepted  October  11,  1886.) 

Pab.  1.  Cable  road  authorized.  Be  it  ordained  by  the  city  council  of  the  dty 
of  Chicago,  Sec.  1.  That  in  consideration  of  tlie  acceptance  hereof  and  tbe 
undertaking  of  the  North  Chicago  Street  Railroad  Company  to  comply  with  tlie 
provisions  herein  contained,  permission  and  authority  is  hereby  given  to  said 
company  to  construct,  maintain,  and  operate  a  double-track  street  railroad  on 
Illinois  street,  between  Clark  and  Wells  streets,  and  on  La  Salle  avenue  and  La 
Salle  street,  through  the  La  Salle  street  tunnel,  from  Illinois  to  Jackson  street, 
and  to  operate  the  same  by  stationary  engines  not  located  upon  the  streets  or 
public  places  of  the  city,  upon  the  terms  and  conditions,  and  subject  to  the  re- 
strictions mentioned  in  this  ordinance,  and  for  that  purpose  to  make  all  needful 
and  convenient  trenches,  excavations,  and  sewer  connections,  and  to  place  all 
needful  and  convenient  endless  cables  and  machinery  on  said  streets  so  that  such 
cables  and  machinery  shall  be  under  ground  and  not  iuterfero  with  public  travel, 
such  right  to  be  in  force  for  the  period  of  twenty  years  after  the  passage  of  this 
ordinance.  And  said  company  may  make  all  necessary  side  tracks,  turnouts; 
curves,  switches,  and  connections  with  other  street  railway  tracks,  which  may 
be  intersected  by  said  company  in  laying  said  trades,  and  may  connect  its 
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tracks  on  Illinois  street  with  the  tracks  laid  by  the  North  Chicago  City  Railway 
Ck>mpany,  and  operate  the  same  herewith:  Provided,  That  if,  in  constmcting 
said  trenches  and  excavations,  or  using  the  same,  any  damage  or  injury  shall 
result  to  any  of  the  sewers,  water  pipes,  or  private  drains,  then  the  said  com- 
pany shall  pay  and  be  held  liable  therefor ;  and  if  at  any  time,  by  reason  of  the 
permission  hereby  granted  and  the  making  of  said  trenches  or  running  said 
C!ableB,  any  injury  or  damage  shall  result  to  any  person  or  property,  then  said 
company  shall  be  held  liable  therefor,  and  said  company  shall  pay  all  damages 
to  the  owners  of  property  abutting  upon  roads,  streets,  highways,  or  public  prop- 
erty upon  or  over  which  its  said  road  is  to  be  constructed  which  said  owners 
may  sustain  by  reason  of  the  location  or  construction  of  said  company's  road. 
And  all  needful  and  convenient  connections  with  the  motive  power  or  engines 
shall  be  subject  to  the  same  conditions  and  restrictions :  And  provided  further. 
That  the  aperture  opening  into  the  said  trenches  shall  not  exceed  five-eighths 
of  an  inch  in  width:  And  provided  further.  That  said  North  Chicago  Street 
Railroad  Company  may  operate  not  exceeding  two  cars  and  one  grappling  car 
attached  together,  with  one  driver  in  charge  of  the  grip  car,  and  one  conductor 
in  charge  of  each  additional  car. 

Pab.  2.  Tracks  required — fare,  etc.  Sec.  2.  The  tracks  of  said  railway  shall 
not  be  elevated  in  said  streets  above  the  surface  of  the  streets,  and  shall  be  laid 
with  modem  improved  rails  in  such  manner  that  carriages  and  other  vehicles 
can  easily  and  freely  cross  the  same  at  ail  points  and  in  all  directions  without 
obstruction. 

Section  1509  (sec.  1704-1897)  of  the  Municipal  Code  of  Chicago,  of  1881,  shall 
not  apply  to  the  said  railway  tracks  herein  authorized ;  but  the  rails  to  be  used 
shall  be  satisfactory  to  the  mayor  and  commissioner  of  public  works.  Each  of 
said  tracks  shall  be  laid  as  near  the  center  of  the  street  as  practicable,  and  shall 
not  be  laid  within  twelve  feet  of  the  sidewalk  in  any  place,  except  in  turning 
street  comers  or  constructing  curves,  and  then  no  nearer  than  may  be  required 
to  make  the  necessary  curve;  and  the  cars  shall  be  constructed  with  all  the 
latest  improvements  for  the  comfort  and  convenience  of  passengers,  and  shall  be 
used  for  no  other  purpose  than  for  the  transportation  of  passengers.  Animal 
power  may  be  used  to  move  the  cars.  The  rate  of  fare  shall  not  exceed  five 
cents  for  each  passenger  for  any  continuous  travel  at  one  ride  over  said  tracks 
and  the  tracks  laid  by  the  North  Chicago  City  Railway  Company. 

Pab.  3.  Time  limited,  forfeiture,  etc.  Sec.  3.  The  tracks  herein  authorized 
Khali  be  completed  before  the  first  day  of  November,  A.  D.  1887 :  Provided,  That 
if  the  said  company  shall  be  delayed,  by  the  writ  of  injunction  of  any  court, 
from  proceeding  with  the  work,  the  time  of  such  delay  shall  be  excluded  from 
the  time  provided  herein  for  the  completing  of  said  tracks :  Provided,  however. 
That  the  city  law  department  may  intervene  in  any  such  suit  and  move  for  the 
dissolution  of  such  injunction  in  case  such  suit  may  be  deemed  by  such  law 
department  as  collusive  or  for  the  purpose  of  delay  or  extension  of  such  time. 
And  if  the  said  company  shall  fail  to  complete  the  tracks  within  the  time  men- 
tioned herein,  the  rights  and  privileges  hereby  granted  shall  cease  and  determine. 

Pab.  4.  Street  improvements,  etc.  Sec.  4.  The  said  company,  as  to  the  parts 
of  streets  in  and  upon  which  its  said  railway  may  be  laid,  shall  keep  8  feet 
in  width  where  a  single  track  shall  be  laid,  and  16  feet  in  width  where  a 
double  track  shall  be  laid,  in  good  condition  and  repair  during  all  the  time  to 
which  the  privileges  hereby  granted  shall  be  extended,  in  accordance  with  what- 
ever order,  ordinance  or  regulation  may  be  passed  or  adopted  by  the  city  council 
in  relation  to  such  repairing,  and  when  any  new  improvement  shall  be  ordered, 
^by  the  city  council,  of  the  said  streets,  or  any  of  them,  the  said  railway  com- 
*pany  shall,  in  the  manner  which  may  be  required  of  the  owners  of  property 
fronting  on  said  parts  of  streets,  or  any  of  them,  make  such  new  improvements 
for  the  width  of  8  feet  where  a  single  track  shall  be  laid,  and  for  the  width 
of  16  feet  where  a  double  track  shall  be  laid ;  and  said  company  shall  make  any 
new  improvement  of  the  roadway  of  said  tunnel  as  may  be  required  by  said 
council ;  and,  if  said  company  shall  refuse  or  fail  so  to  do,  the  same  may  be  done 
by  the  city,  and  the  company  shall  be  liable  to  the  city  for  the  cost  thereof. 
Nothing  in  this  ordinance  shall  be  constmed  as  imposing  any  obligations  or  duty 
upon  the  city  of  Chicago  concerning  the  repair  or  maintenance  of  said  La  Salle 
street  tunnel. 

Pab.  5.  $25,000  per  annum  license  fee  unless  bridges  are  built,  etc.  Sec.  6. 
The  said  North  Chicago  Street  Railroad  Company  shall  pay  to  the  city  of 
Chicago,  as  a  fee  for  the  license  or  permission  to  lay  its  cables  and  tracks  and 
run  its  cars  through  said  La  Salle  street  tunnel,  the  sum  of  f 25,000  per  annum, 
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payable  semiannually  on  the  first  days  of  January  and  July  of  each  year  during 
the  time  said  tunnel  Is  used  by  said  company,  the  time  to  commence  when  said 
company  shall  begin  to  dig  its  trenches  or  lay  its  trades  through  said  tunnel: 
Provided f  however.  That  if  said  company  shall  pay  into  the  dty  treasury,  or 
arrange  to  the  satisfaction  of  the  mayor  and  city  comptroller  for  such  payment, 
an  amount  of  money  sufficient  to  defray  the  entire  expense  of  erecting  a  new 
4-track  iron  bridge,  similar  to  those  at  Rush  and  Lake  streets,  the  same  to  be 
operated  by  steam  iwwer,  over  the  Chicago  Rirer  at  Clark  street,  in  lien  of  the 
present  bridge  at  that  point,  then  said  annual  license  fee  shall  be  reduced  to  the 
sum  of  $10,000  per  annum,  from  and  after  the  payment  of  said  expenses  into  tlie 
city  treasury,  or  if  said  expense  be  arranged  for  as  aforesaid,  but  not  paid  in 
advance,  then  from  and  after  the  commencement  of  the  construction  of  said 
bridge.  Before  said  rebate  shall  he  allowed  the  said  company  shall  secure  the 
consent  of  the  abutting  property  owners  to  the  erection  and  swinging  of  said 
bridge  in  perpetuity:  Provided,  further.  That  if  said  company  shall  also  pay 
into  the  city  treasury,  or  arrange  for  said  payment  in  the  manner  hereinbefore 
mentioned,  an  amount  of  money  sufficient  to  defray  the  entire  expense  of  erect- 
ing a  similar  4-track  iron  bridge,  to  be  operated  by  steam  power,  over  tiie  Chicago 
River  at  Wells  street  and  Fifth  avenue,  in  lieu  of  the  present  bridge  at  that 
point,  then  said  annual  license  fee  shall  cease  to  be  paid,  from  and  after  the 
time  when  said  expense  is  advanced  to  the  city,  or,  if  arranged  for  as  aforesaid 
and  not  advanced,  then  from  and  after  the  commencement  of  the  construction  of 
said  last-mentioned  bridge.  The  expense  of  erecting  said  bridges,  and  each  of 
them,  shall  also  include  the  cost  of  all  necessary  piers,  abutments,  engines,  and 
machinery,  and  the  same  shall  be  built  from  plans  to  be  prepared  by,  and  unda* 
the  supervision  of,  the  commissioner  of  public  works.  Such  plans  to  be  pre- 
pared by  said  commissioner  within  ninety  days  after  the  acceptance  of  this 
ordinance  by  said  company.  It  is  hereby  declared  that  said  bridges  shall  not 
be  constructed  at  the  same  time,  nor  either  of  them,  while  said  tunnel  shall  be 
closed  for  the  building  of  said  trenches  or  the  laying  of  said  tracks  therein.  The 
said  company  may,  however,  elect  as  to  which  of  said  bridges  shall  be  first 
constructed;  but  the  abatements  hereinabove  named  from  said  license  fee  of 
$25,000  shall  be  made  for  each  of  said  bridges,  to  wit :  $10,000  for  said  bridge 
at  Wells  street  and  Fifth  avenue,  and  $15,000  for  the  bridge  at  Clark  street, 
in  accordance  with  the  provisions  therefor  hereinbefore  stated.  For  any  failure 
to  comply  with  the  provisions  of  this  section  this  ordinance  sliall  be  subject  to 
repeal. 

Pab.  6.  Improvements  and  repairs  to  and  in  the  tunneL  Sec.  6.  The  said  com- 
pany shall  pave  the  entire  roadway  of  said  tunnel,  from  end  to  end,  with  stone 
or  such  other  material  as  may  be  agreed  upon  by  said  company  and  the  conmii»- 
sioner  of  public  works ;  and  said  company  shall  provide  proper  engine  or  engines, 
boilers,  and  machinery  with  which  to  light  and  ventilate  said  tunnel  and  pump 
the  water  from  the  roadway  thereof,  using  the  present  engine-station  ground 
for  the  same,  as  far  as  practicable,  and  shall,  during  the  use  of  said  tunnel, 
light  the  same,  including  the  footway,  in  the  best  manner,  and  shall  keep  the 
said  tunnel  and  its  passageways  free  from  water  and  well  ventilated. 

The  said  company  shall  also  keep  the  walls  of  the  carriage  way  and  footway 
wall  well  painted  and  maintain  the  tunnel  In  good  repair  during  the  time  it 
shall  use  the  same.  The  said  company  shall,  at  its  own  expense,  pave,  main- 
tain, and  keep  paved  and  in  good  order  the  whole  of  the  roadway  through  said 
tunnel.  The  rails  to  be  used  in  the  tunnel  shall  be  a  grooved  rail,  kiaving  a  flat 
surface,  and  so  laid  that  the  surface  on  both  edges  shall  be  flush  with  the  pave- 
ment, the  groove  being  for  the  flange  of  the  wheel  to  run  in.  The  bands,  or  **  Z 
iron,"  which  protect  the  slot  or  aperture  opening  into  the  trendies,  shall  be 
corrugated,  or  shall  have  a  rough  surface,  so  as  to  prevent  horses  from  slipping 
thereon  ;  such  rails  and  bands  to  be  approved  of  by  the  mayor  and  commissioner 
of  public  works  and  to  be  laid  to  their  satisfaction.  Said  company  shall  not  be 
permitted  to  and  shall  not  run  any  of  its  cars  at  a  speed  greater  than  4  miles 
l)er  hour,  and  whenever  a  carriage,  wagon,  or  other  vehicle  shall  be  in  front  of 
a  car  passing  through  said  tunnel  on  the  upgrade,  then  the  speed  of  said  car 
shall  be  governed  by  the  speed  of  such  carriage,  wagon,  or  vehicle:  Provided^ 
however.  That  it  shall  be  the  duty  of  the  driver  of  such  carriage,  wagon,  or 
other  vehicle  to  exercise  reasonable  diligence  so  as  not  to  unnecessarily  delay 
such  car.  The  city  council  may,  at  any  time,  change  or  regulate  the  ^eed 
of  the  cars  passing  through  said  tunnel,  but  no  such  regulation  shall  so  increase 
the  speed  above  named  as  thereby  to  exclude  the  use  of  said  tunnel  by  vehiclee 
other  than  the  street  cars. 
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Pab.  7.  Rate  of  speed  and  running  time  may  he  regulated.  Sec.  7.  The  city 
council  shall  have  power  at  all  times  to  make  such  regulations  as  to  the  rate  of 
speed  on  said  streets  and  time  or  times  of  running  said  cars  or  carriages  as  the 
public  safety  and  convenience  may  require. 

Pab.  8.  License  fee  $50  per  car.  Sec.  8.  The  provisions  of  section  1  of  an 
ordinanee  entitled  "An  ordinance  concerning  the  street  railways  in  the  city  of 
Chicago/*  passed  July  30,  1883,  and  the  license  fee  of  $50  per  car  as  therein 
impoeed  shall  extend  to  the  cars  to  be  run  on  the  railway  hereby  authorized: 
Provided,  That  but  one  license  fee  shall  be  charged  for  cars  over  the  lines  of 
said  company  in  connection  with  the  lines  of  the  North  Chicago  City  Railway 
Company. 

Pab.  9.  Removal  of  snow.  Sec.  9.  The  said  company  shall  not  place,  or  cause 
to  be  placed,  outside  of  its  trades  upon  the  roadway  of  said  streets,  or  either  of 
them,  the  snow  which  may  fall  upon  said  tracks,  except  upon  the  condition  that 
the  same  be  removed  therefrom  by  said  company  within  eighteen  hours  after  the 
cessation  of  such  snowfall.  Said  tunnel  shall  at  all  times  be  kept  free  from 
snow. 

Pab.  10.  Tracks,  etc.,  to  he  removed,  when.  Sec.  10.  When  the  right  of  said 
com^^any  to  operate  its  said  railway  upon  said  streets  and  in  said  tunnel  shall 
cease,  said  company  shall  remove  its  tracks  from  the  same  and  place  the  same 
in  as  good  condition  as  when  said  tracks  were  laid. 

Pab.  11.  Bond,  Sec  11.  The  said  North  Chicago  Street  Railroad  Company 
shall  enter  into  a  good  and  sufficient  bond  with  the  city  of  Chicago,  with  sure- 
ties satisfactory  to  the  mayor,  in  the  penal  sum  of  $50,000,  for  the  faithful  per- 
formance of  all  the  terms  and  conditions  contained  in  this  ordinance,  and  that 
said  railway  herein  mentioned  shall  be  completed  at  the  times  and  manner 
herein  stated,  unless  delayed  by  order  of  court,  as  provided  by  section  3  of  this 
ordinance. 

Pab.  12.  When  in  force.  Sec  12.  This  ordinance  shall  take  effect  and  be  in 
force  as  soon  as  the  same  shall  have  been  duly  accepted  by  said  company,  and 
the  said  company  shall  have  executed  and  filed  with  the  city  clerk  the  bond 
provided  for  herein,  in  manner  and  form  as  hereinbefore  required:  Provided, 
however.  That  unless  this  ordinance  shall  be  duly  accepted  and  said  bond 
executed  and  filed  within  ninety  days  of  the  passage  hereof,  this  ordinance  shall 
be  null  and  void. 

Note. — See  three  following  amendatory  ordinances. 

AN  ORDINANCE  changing  and  modifying  ordinance  of  July  10,  1886,  as  to  tracks  of  the 
North  Chicago  Street  Railroad  Company  in  La  Salle  street.     (Passed  July  6,  1887.) 

Preamble.  Whereas  the  North  Chicago  Street  Railroad  Company  acquired 
the  right,  by  an  ordinance  passed  July  19,  1886,  to  construct  a  street  railroad  on 
certain  streets  named  in  said  ordinance,  and  said  company  has  laid  its  double 
tracks  on  La  Salle  street  from  Washington  street  to  Monroe  street,  and  is  about 
to  continue  the  same  from  Monroe  street  to  Jackson  street ;  and 

Whereas  the  property  owners  on  La  Salle  street  are  anxious  that  only  a  single 
track  shall  be  laid  at  present  on  La  Salle  street,  from  Randolph  street  to  Monroe 
street,  and  that  no  track  shall  now  be  laid  south  of  Monroe  street,  and  said  com- 
pany is  willing  to  temporarily  remove  one  of  Its  present  tracks  on  La  Salle 
street,  between  Washington  street  and  Monroe  street,  and  also  to  postpone  the 
laying  of  Its  tracks  on  La  Salle  street  south  of  Monroe  street,  upon  condition 
that  said  company  shall  have  and  possess  all  the  rights  as  granted  by  said 
ordinance  of  July  19,  1886 :  Therefore, 

Pab.  1.  Modification  of  grant.  Be  it  ordained  hy  the  city  council  of  the  city  of 
Chicago,  Sec.  1.  That  the  time  for  the  completion  of  the  tracks  of  the  North 
Chicago  Street  Railroad  Company  upon  La  Salle  street,  as  authorized  \w  the 
ordinance  of  July  19,  1886,  is  hereby  extended  until  November  1,  1888 :  Provided, 
That  the  second  track  laid  by  said  company  upon  La  Salle  street,  between  Wash- 
ington street  and  Monroe  street,  shall  be  removed  by  said  company  within  ten 
(10)  days  from  the  taking  effect  of  this  ordinance:  And  provided  also.  That  all 
the  grants  to  said  company,  as  specified  in  said  ordinance  of  July  19,  1886,  shall 
be  and  remain  vested  in  said  company,  upon  the  conditions  mentioned  in  such 
ordinance. 

AN  ORDINANCE  amending  ordinance  of  July  10,  1886,  to  the  North  Chicago  Street  Rail- 
road Company.     (Passed  October  5,  1888.) 

Pab.  1.  Amendment — rehate — consent.  Be  it  ordained  hy  the  city  council  of 
the  oUy  of  Chicago.    Sxo.  1.  That  the  ordinance  passed  by  the  dty  council  July 
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19,  1886,  g^nting  permission  to  the  North  Chicago  Street  Railroad  Company  to 
construct  a  street  railroad  on  Illinois  street,  and  on  La  Salle  avenue  and  La 
Salle  street,  through  the  La  Salle  street  tunnel,  be,  and  the  same  is  hereby, 
amended  by  striking  out  from  section  5  of  said  ordinance  the  Ibllowing  sentence: 
*'  Before  said  rebate  shall  be  allowed,  the  said  company  shall  secure  the  conseDt 
of  the  abutting  property  owners  to  the  erection  and  swinging  of  said  bridge  in 
perpetuity." 

Pab.  2.  When  effectual  Sec.  2.  This  ordinance  shall  take  effect  and  be  in 
force  from  and  after  its  passage. 

AN  ORDINANCE  granting  a  further  extension  of  time  to  the  North  Chicago  Street  Rail- 
road Company  to  lay  tracks  on  La  Salle  street.  (Under  ordinance  of  July  19,  1886.) 
(Passed  October  15,  1888.) 

Pab.  1.  Extension  of  time.  Be  it  ordained  by  the  city  council  of  the  city  of 
Chicago.  Sec.  1.  That  the  time  for  the  completion  of  the  tracks  of  the  North 
Chicago  Street  Railroad  Ck>mpany  upon  La  Salle  street,  as  authorized  by  the 
ordinance  of  July  19,  1886,  and  amended  by  the  ordinance  of  July  6,  1887,  be, 
and  the  same  is  hereby,  extended  until  such  time  as  the  council  shall  ord«r  the 
laying  and  completion  of  the  said  tracks. 

Pab.  2.  In  force,  when.  Sec.  2.  This  ordinance  shall  be  In  force  and  effect 
from  and  after  the  date  of  its  passage. 

ExHinrr  C. 

AN  ORDINANCE  AND  RESOLUTION  concerning?  an  agreement  between  the  West  Chicago 
Street  Railroad  and  the  city  of  Chicago  concerning  an  agreement  for  a  tnnnel  vnder  tbe 
river.     (Passed  April  2,  1888.) 

1.  Preamble.  Whereas  the  board  of  directors  of  the  West  Chicago  Street 
Railroad  Company  on  the  2d  day  of  April,  1888,  by  and  at  the  request  of  the 
mayor  of  the  city  of  Chicago,  adopted  the  following  resolution : 

2.  Tunnel  under  river.  Resolved,  That  the  West  Chicago  Street  Railroad 
Company,  in  consideration  of  the  passage  and  approval  by  \he  mayor  of  the 
three  ordinances  passed  by  the  city  coimcil  of  Chicago  on  the  30th  day  of  March, 
1888 — one  granting  to  the  West  Division  Railway  Company  the  right  to  chanj^e 
its  motive  power  from  horse  to  cable  or  electric  power;  one  granting  to  the 
Chicago  Passenger  Railway  Company  the  right  to  make  the  same  change,  and 
one  granting  to  the  West  Chicago  Street  Railroad  Company  the  right  to  con- 
struct its  tracks  on  JeCPerson  street,  between  Madison  and  Washinfrton  streets 
and  to  use  horse,  cable,  or  electric  power  thereon — hereby  agrees  by  and  with  the 
city  of  Chicago  at  its  own  expense  to  construct  a  tunnel  under  the  Chicago 
River  and  acquire  the  necessary  right  of  way  therefor  on  a  route  to  be  located 
by  said  company  between  Madison  and  Twelfth  streets,  with  the  east  terminus 
at  Fifth  avenue,  or  west  thereof,  and  the  western  terminus  at  Halated  street  or 
east  thereof:  Provided,  hoirever.  That  this  company  shall  have  the  right  from 
said  city  to  construct  said  tunnel  under  any  intervening  street  or  streets  and 
said  river  within  said  limits,  but  such  location  and  construction  shall  be  such 
as  not  to  interfere  with  the  capacity,  usefulness,  or  grade  of  said  streets.  Said 
tunnel  to  be  used  by  this  company  for  street  railroad  tracks,  and  the  constrnc- 
tlon  thereof  shall  be  commenced  within  three  years  and  be  completed  witliin 
four  years  after  the  said  city  council  shall  grant  permission  to  said  ralhoad 
company  to  make  said  improvements  unless  prevented  by  injunctions  or  strikes, 
and  the  time  said  construction  is  so  Interfered  with  shall  be  added  to  said  four 
years,  all  work  to  be  done  in  a  manner  satisfactory  to  the  commissioner  of 
public  works,  and  the  tracks  through  the  tunnel  shall  be  connected  with  the 
streef  railroad  tracks  controlled  by  this  company. 

Now,  therefore,  be  It  ordained  by  the  city  council,  that  the  agreement  In  said 
resolution  contained  be,  and  the  same  is  hereby,  accepted  by  and  on  behalf  of 
the  city  of  Chicago  as  a  consideration  from  said  company  for  the  passage  and 
approval  by  the  mayor  of  the  ordinances  in  said  resolution  specified,  and 
authority  Is  hereby  granted  said  company  to  make  the  improvements  therein 
mentioned. 

Exhibit  D. 

Mat  17,  1901 

Maj.  Eooab  B.  Tolman,  Corporation  Counsel, 

Deab  Sib:  Pursuant  to  your  request  to  prepare  a  statement  as  to  the  prac- 
ticability of  providing  for  street-car  transportation  from  the  n<Mrth  and  wert  sidea 
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of  the  city  over  bridges,  should  it  be  decided  to  lower  or  remove  the  present  trans- 
portation tunnels  at  La  Salle  street,  Washington  street,  and  Van  Buren  street ; 
also  to  express  an  opinion  as  to  the  length  of  time  that  would  probably  be 
required  to  reconstruct  these  tunnels  at  a  lower  grade,  owing  to  the  limited 
time  I  have  been  unable  to  collect  such  data  and  other  information  as  would 
be  desirable  and  the  subject  therefore  has  been  treated  only  in  a  general  way. 
The  question  of  routing  of  the  cars  after  leaving  the  bridges  has  not  been 
considered. 

The  lowering  of  the  tunnels  and  the  necessity  of  closing  them  to  traffic  pend- 
ing the  completion  of  the  work  would  necessitate  the  selection  of  routes  for  the 
street-car  lines  now  going  througfa  the  tunnels  across  bridges  in  order  to 
accommodate  the  public.  At  the  same  time  the  accommodation  of  the  team 
traffic  and  the  navigation  interests  must  be  considered.  In  all  these  cases  the 
electric  system  of  propulsion  must  be  substituted  for  the  cable  system. 

LA  SALLE  STREET  TUNNGU 

This  tunnel  is  used  by  the  following  cable  lines:  City  limits  (Clark  street), 
trains  every  four  minutes;  city  limits  (Wells  stveet),  trains  every  eight  min- 
utes ;  Lincoln  avenue,  trains  every  eight  minutes ;  Cly bourn  avenue,  trains  every 
seven  minutes. 

As  a  cable  train  generally  consists  of  a  grip  car  and  two  trailers,  and  asdum- 
ing  that  two  single  electric  cars  are  equal  as  to  seating  capacity  to  one  cable 
train,  the  traffic  now  going  through  the  tunnel  would  be  equal  to  one  electric  car 
about  every  minute.  To  take  care  of  these  north  side  lines  the  following  bridges 
are  available :  Wells  street  bridge,  Clark  street  bridge,  I>earl)om  street  bridge, 
and  State  street  bridge.  The  Dearborn  street  bridge  is  old,  dilapidated,  and  will 
probably  be  removed  in  a  few  months,  to  be  replaced  by  a  modem  structure,  the 
completion  of  which  will  require  nearly  two  years.  The  Wells,  Clark,  and 
State  street  bridges  are  in  good  condition.  If  the  work  on  the  tunnels  is  com- 
menced before  the  new  Dearborn  street  bridge  is  completed  the  traffic  will 
therefore  have  to  be  divided  between  the  remaining  three.  Taking  into  con- 
sideration the  hour  of  maximum  traffic,  morning  or  evening,  and  the  present 
street-car  traffic  over  these  bridges,  the  effect  on  the  general  traffic  is  obvious. 

WASHINGTON   STREET   TUNNEL. 

The  following  cable  lines  pass  through  this  tunnel :  Milwaukee  avenue,  trains 
every  six  minutes ;  Madison  street,  trains  every  three  minutes,  or  say  one  train 
every  two  minutes,  the  conditions  in  reference  to  amount  of  traffic  being  prac- 
tically the  same  as  the  La  Salle  street  tunnel. 

The  following  bridges  are  available  for  this  traffic,  should  the  Washington 
street  tunnel  be  closed :  The  Madison  street,  the  Randolph  street,  and  the  Lake 
street  bridges.  The  Lake  street  bridge  is  occupied  by  the  Lake  Street  Elevated 
Railroad,  with  columns  in  the  center  of  the  roadway  on  the  west  side  of  the 
river,  and  the  approaches  are  steep.  The  present  street-car  and  other  traffic  over 
this  bridge  is  also  quite  heavy,  which,  with  the  removal  of  the  Washington 
street  bridge,  will  most  likely  increase.  It  is  therefore  to  be  assumed  that  the 
bulk  of  the  street-car  traffic  would  go  to  the  Madison  and  the  Randolph  street 
bridges.  Both  these  bridges  are  in  good  condition,  but  relative  to  congestion  of 
the  traffic  the  conditions  will  be  about  the  same  as  at  the  north-side  bridges. 

VAN   BUREN    STREET   TUNNEL. 

Through  this  tunnel  runs  only  the  Blue  Island  avenue  cable  line  with  trains 
every  five  minutes.  To  accommodate  this  traffic  the  Van  Buren  street  bridge  is 
most  available,  or  Adams  street  bridge  in  case  of  emergency.  A  partial  recon- 
struction of  the  floor  system  on  the  fixed  and  movable  parts  of  the  Van  Buren 
street  bridge  and  the  substitution  of  heavier  rails  will  be  necessary  in  order  to 
safely  carry  the  additional  traffic. 

It  will  thus  be  seen  that  while  the  traffic  can  probably  be  taken  care  of  the 
public  will  be  inconvenienced  to  a  considerable  extent. 

The  marine  interests  which,  in  my  opinion,  are  diverted  from  this  harbor  on 
account  of  the  increased  current  in  the  river  In  connection  with  the  many  bridges 
which  cause  delays  and  difficulties,  as  much  as  on  account  of  the  obstructions 
caused  by  the  tunnels,  will  be  still  more  diverted. 
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It  should  also  he  borne  in  mind  that  should  one  or  more  of  the  bridges  referred 
to  abore  be  disabled  the  difficulty  in  handling  the  traffic  would  be  correspoDd- 
iugly  increased. 

To  destroy  the  tunnels  and  to  iiermanently  provide  for  the  street-car  traffic 
over  bridges,  therefore,  in  my  opinion,  is  out  of  the  questioo. 

As  to  the  time  required  to  reconstruct  either  ooeof  the  tnmiris  mider  diaCTMrton 
it  can  hardly  be  more  than  a  guess  untH  it  has  been  determined,  ftmt,  wliat 
general  plans  are  to  be  adopted,  and,  second,  what  will  be  the  maximum  required 
depth  of  the  river  for  navigation  purposes. 

Assuming  these  points  to  have  been  determined  and  detail  plans  prepared.  I 
am  of  the  opinion  that  the  work  of  reconstructing  either  of  the  tonnes  will 
require  not  less  than  eighteen  months'  time. 

Tours,  truly,  John  Ebicson. 

dtp  Engineer. 

Exhibit  E.  y 

At  a  supreme  court,  began  and  held  at  Springfield  on  Tuesday,  the  2d  day  of 
June,  in  the  year  of  our  Lord  1903,  within  and  for  the  State  of  Illinois. 
Present:  John  P.  Hand,  chief  Justice;  Jacob  W.  Wilkin,  justice;  James  H. 
Cartwright,  Justice;  Benjamin  D.  Magruder,  Justice;  Joseph  N.  Carter,  Justice; 
Carroll  C.  Boggs,  Justice ;  James  B.  Ricks,  Justice ;  Howland  J.  Hamlin,  attor- 
ney-general; Benjamin  H.  Bralnerd,  sheriff.  Attest:  Christi^her  Mamer, 
clerk. 

Be  it  remembered  that  afterwards,  to  wit,  on  the  16th  day  of  June,  1903,  the 
opinion  of  the  court  was  filed  in  the  words  and  digures  following,  to  wit : 

The  People  ex  rel.  v.  West  Chicago  Street  Ry.  Co.  Error  to  appeal  from  first 
district    No.  3061,  April,  1903. 

Mr.  Justice  Cabtwiught  delivered  the  opinion  of  the  court : 

The  city  of  Chicago  filed  in  the  circuit  court  of  Cook  County  its  petition  for  a 
writ  of  mandamus  directed  to  the  West  Chicago  Street  Railroad  Company,  com- 
manding said  company,  at  its  own  cost  and  expense,  to  lower  its  tunnel  under 
the  South  Branch  of  the  Chicago  River,  at  on  near  Van  Buren  street,  so  as  to 
provide  for  a  clear  depth  of  at  least  21  feet  of  water  above  said  tunnel  at  all 
times  between  the  existing  dock  walls  or  to  remove  said  tunnel,  so  that  the  same 
shall  cease  to  be  an  obstruction  to  the  free  navigation  of  said  river.  The  defend- 
ant answered  the  petition,  and  replications  were  filed  raising  issues  of  fact  A 
jury  having  been  waived,  the  issues  were  submitted  to  the  court  for  trial.  The 
court  found  the  issues  for  the  defendant,  denied  the  writ,  and  entered  jndgmait 
against  the  relator  for  costs.  The  city  of  Chicago  sued  out  a  writ  of  error 
from  the  appellate  court  for  the  first  district  to  review  the  Judgment  of  the 
circuit  court.  The  case  was  assigned  to  the  branch  of  that  court,  which  dis- 
missed the  writ  of  error  for  want  of  Jurisdiction  and  entered  Judgment  for  costs 
against  the  city  of  Chicago.  This  appeal  is  from  ttie  Judgment  of  the  branch 
appellate  court  dismissing  the  writ 

The  error  assigned  is  that  the  appellate  court  erred  in  dismissing  the  writ  of 
error  for  want  of  jurisdiction.  The  only  question,  therefore,  is  whether  the  appel- 
late court  had  Jurisdiction  to  hear  and  determine  the  errors  assigned  in  that 
court  Whether  the  circuit  court  committed  any  error  for  which  its  judgment 
should  be  reversed  is  not  involved. 

It  is  first  contended  that  the  case  involves  a  freehold,  and  that  therefore 
the  appellate  court  was  without  Jurisdiction  to  review  the  judgment  The  peti- 
tion sets  out  that  tlie  city  of  Chicago  is  a  municipal  corporation  organised  under 
the  general  act  for  the  incorporation  of  cities  and  villages;  that  within  its 
territorial  limits  is  the  Chicago  River,  a  navigable  stream  having  its  natural 
outlet  in  Lake  Michigan;  that  the  West  Chicago  Street  Railroad  Company  is 
a  corporation  organized  under  the  laws  of  this  State,  operating  lines  of  street 
railroad  in  said  city ;  that  on  April  2,  1888,  the  city  council  adopted  a  resolu- 
tion permitting  said  company  to  construct,  at  its  own  expense,  the  tunnel  under 
the  Chicago  River  for  the  use  of  its  street  railroad;  that  the  tunnel  was  com- 
pleted by  said  company  in  March,  1894 ;  that  the  water  over  the  tunnel  varied 
in  depth  from  17  to  18.3  feet;  that  since  the  building  of  the  tunnel  there  has 
l)een  an  increase  in  the  size  of  the  vessels  used  in  lake  transportation,  so  that 
it  has  become  necessary,  for  the  proper  use  and  navigation  of  the  river,  to 
deepen  the  channel ;  that  the  Congress  of  the  United  States,  on  March  3,  1899, 
passed  an  act  for  deei)euing  the  same  to  a  d^th  of  21  feet,  provided  that  the 
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work  of  removing  and  reconstructing  bridges  and  piers  and  lowering  tunnels 
to  permit  a  practical  channel  with  such  depth  should  be  done  or  caused  to 
be  done  by  the  city  of  Chicago  without  expense  to  the  United  States;  that 
said  city  has  passed  an  ordinance  ordering  and  directing  said  company,  at  its 
sole  cost  and  expense,  to  lower  the  tunnel  as  prayed  for  in  the  petition,  and 
upon  demand  said  company  bias  refused  to  do  so.  The  fifth  paragraph  of  the 
answer  alleges  that  the  defendant  is  the  owner  of  the  land  under  the  river  in 
which  the  tunnel  is  situated  and  that  the  approaches  to  said  tunnel  on  each 
side  lie  wholly  on  land  owned  by  the  defendant.  The  averments  of  said  para- 
graph are  not  denied  by  replication  and  are  therefore  admitted.  (Mayor  of 
Roodhouse  v.  Briggs,  194  111.,  435.)  It  Is  admitted  on  the  record  that  the 
street-mi Iroad  company  is  the  riparian  owner  of  Imtli  sides  of  the  river  at  the 
place  where  the  tunnel  was  constructed,  and  therefore  owns  the  soil  under  the 
river,  and  that  the  tunnel  was  wholly  constructed  in  its  land  under  the  bed  of 
the  river.  A  freehold  Is  only  involved  where  the  result  of  the  litigation  must 
be  that  one  party  will  gain  and  another  lose  a  freehold  estate  or  where  the 
title  is  so  put  in  issue  by  the  pleadings  that  a  decision  of  the  case  necessarily 
involves  a  decision  as  to  the  title.  The  title  to  the  freehold  is  not  put  in  issue 
by  the  pleadings  in  this  case,  in  which  the  title  of  the  railroad  company  is 
admitted,  and  the  city  can  not  gain  a  freehold  estate  nor  the  railroad  company 
lose  such  an  estate  as  a  result  of  the  litigation. 

The  fact  that  the  title  Is  In  the  railroad  company  and  that  the  tunnel  was 
rightfully  constructed  In  the  first  Instance  by  that  company  under  Its  charter 
and  In  pursuance  of  a  license  from  the  city  Is  admitted.  It  seems  to  be  claimed, 
however,  that  the  purpose  of  the  suit  is  to  deprive  the  railroad  company  of  the 
full,  absolute,  and  exclusive  enjoyment  of  the  soil  under  the  bed  of  the  river 
as  It  now  exists,  and  that  therefore  the  freehold  Is  Involved.  It  Is  said  that 
if  the  freehold  is  not  Involved  in  requiring  the  company  to  lower  Its  tunnel  4 
feet  and  deprive  it  of  the  use  of  4  feet  of  soil  under  the  river.  It  would  not 
be  involved  In  requiring  it  to  lower  the  tunnel  to  a  much  greater  depth.  That 
is  undoubtedly  true,  and  upon  this  question  the  depth  to  which  It  Is  sought  to 
have  the  tunnel  lowered  Is  not  material.  The  question,  however.  Is  whether 
the  railroad  company  Is  obstructing  an  easement  to  which  Its  freehold  Is  sub- 
ject by  Interrupting  navigation.  It  does  not  dispute  the  proi)ositlon  that  Its 
freehold  Is  subject  to  the  public  right  of  navigation  of  the  river,  and  its  free- 
hold is  not  Involved  In  the  question  whether  It  Is  obstructing  the  paramount 
right  of  navigation.  It  Is  a  street-railroad  corporation,  claiming  the  right  to 
build  the  tunnel  by  virtue  of  section  1  of  the  act  in  relation  to  street  railroads 
under  which  It  was  organized.  That  section  provides  that  a  street-railroad 
company  "  may,  subject  to  the  provisions  contained  In  this  act,  locate  and  con- 
struct its  road  upon  and  over  any  street,  alley,  road,  or  highway,  or  Across  or 
over  any  waters  In  this  State,  In  such  manner  as  not  to  unnecessarily  obstruct 
the  public  use  of  such  street,  alley,  road,  or  highway,  or  interrupt  the  naviga- 
tion of  such  waters."  (Kurd's  Stat,  1899,  p.  1G8S.)  It  was  by  virtue  of  that 
act  and  a  license  from  the  city  of  Chicago  that  the  tunnel  was  constructed. 
The  company  could  only  acquire  and  hold  the  lands  on  each  side  of  the  river 
for  the  purposes  of  Its  Incorporation,  and  it  acquired  such  lands,  .carrying  with 
them  the  soil  under  the  river,  subject  to  the  easement  of  the  public  for  the 
purposes  of  navigation.  It  could  only  exercise  its  chartered  power  to  build  the 
tunnel  and  carry  Its  street  railroad  under  the  river  upon  the  express  condition 
contained  in  its  charter  that  it  should  not  Interrupt  navigation.  The  city 
claims  no  right  to  require  the  tunnel  to  be  lowered  unless  It  Is  an  obstruction 
to  the  paramount  public  right  of  navigation,  to  which  the  company  concedes,  as 
it  must  concede,  that  the  freehold  in  the  soil  is  subject.  It  is  true  that,  as 
against  a  private  Individual,  material  taken  from  the  bed  of  the  river  belongs 
to  the  riparian  owner,  and  he  may  maintain  replevin  from  a  trespasser  or 
wrongdoer.  (Braxon  r.  Bressler,  (54  111.,  488.)  But  the  question  whether  the 
railroad  company  would  own  the  soil  taken  from  the  bottom  of  the  river  in 
deepening  it  is  not  Involved  In  this  case.  The  public  have  a  right  to  enjoy 
the  free  and  uninterrupted  navigation  of  the  river,  unobstructed  by  anything 
which  will  materially  impair  such  use.  The  ownership  of  the  soil  under  the 
river  Is  subject  to  the  public  easement  and  the  necessary  incidental  right  to 
keep  tlie  channel  fit  for  navigation.  The  question  whether  the  public  authori- 
ties in  dredging  the  river  would  have  a  right  to  appropriate  the  soil  removed 
from  the  bed  of  the  river  to  their  own  uses  is  not  to  be  decided  in  this  suit 

It  is  next  argued  that  the  suit  Involves  a  freehold  because  the  public  easement 
of  navigation  is  involved.    Counsel  say  that  while  the  land  under  the  river  is 
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Rubject  to  the  eaflemeut  of  naTlgatlon,  such  easement  stops  at  the  regalar  bed  of 
the  stream  as  it  now  exists.  The  decision  of  that  question  would  not  result  in 
one  party  gaining  and  tlie  otlier  losing  the  easement  of  navigation.  The  case  Is 
not  like  one  where  the  existence  of  a  i)eri)etual  easement  is  asserted  on  the  one 
hand  and  denied  on  the  other,  but  it  is  admitted  that  the  easement  exists,  and 
the  only  question  is  whether  the  tunnel  is  an  unlawful  obstruction  to  the  ease- 
ment, which  the  city  of  Chicago  may  require  the  railroad  company  to  knrer. 
No  freehold  is  involved  in  the  litigation. 

It  is  next  insisted  that  the  case  involves  franchises.  In  the  first  place,  it  is 
said  that  it  involves  a  franchise  of  the  street  railroad  company  to  build  a  tunnri 
under  the  river  under  the  charter  with  the  consent  of  the  city  through  its 
license.  The  right  of  the  railroad  company  to  construct  the  tunnel  is  not  ques- 
tioned, nor  the  fact  that  the  tunnel  was  rightfully  constructed'  in  the  first 
instance.  The  right  given  by  the  charter  is  a  limited  right  to  construct  a  tnmiel 
in  such  a  way  that  it  will  not  be  an  interruption  of  navigation,  and  that  rigfeit  is 
not  in  controversy.  The  authority  given  by  the  State  Is  only  a  right  to  con- 
struct  a  tunnel  upon  the  condition  provided  in  the  act  Tliere  is  no  attempt  to 
oust  the  defendant  from  the  exercise  of  any  franchise,  and  whatever  may  be 
the  result  of  this  suit  the  franchise  of  the  corporation  will  not  be  lost.  If  the 
railroad  company  should  be  compelled  to  lower  its  tunnel  merely  because  It  is 
an  obstruction  to  navigation.  Its  right  to  build  tunnels  in  the  city  of  Chicago,  as 
authorized  by  its  charter,  would  not  be  taken  away  or  Its  exercise  in  a  lawful 
manner  prohibited.  The  question  Involved  in  Chicago  and  Western  Indiana 
Railroad  Co.  v,  Dunbar,  95  111.,  571,  Is  not  of  the  same  nature  as  the  question  in 
this  case.  In  the  second  place,  it  Is  urged  that  a  franchise  of  the  cil7  is  involved. 
The  city  is  attempting  to  compel  the  lowering  of  the  tunnel  on  the  ground  that 
it  is  not  such  a  tunnel  as  the  statute  authorizes  the  company  to  maintain.  There 
is  no  attempt  to  oust  the  city  of  any  franchise,  and  the  franchise  of  the  city  is 
not  involved  In  every  attempt  to  enforce  an  ordinance.  No  judgment  could  be 
given  in  this  case  whereby  the  city  would  be  deprived  of  a  franchise.  Neither 
the  question  whether  the  tunnel  is  an  obstruction  to  the  public  easement  nor 
the  question  whether  the  ordinance  is  a  reasonable  or  lawful  exercise  of  the 
powers  conferred  by  its  charter  over  water  courses  or  tunnels  within  Its  limits 
involves  a  franchise  of  the  city.  All  that  is  required  to  decide  the  questions 
Involved  is  a  construction  and  application  of  the  law  to  the  facts  of  the  case. 

Finally,  It  is  claimed  that  a  constitutional  question  Is  Involved,  on  the  ground 
that  the  city  is  attempting  to  take  the  property  of  the  street  railroad  company 
without  Just  compensation  and  without  due  process  of  law.  We  are  of  the 
opinion  that  the  issues  in  the  case  do  not  involve  any  constitutional  question. 
The  street  railroad  company  acquired  its  rights  and  built  Its  tunnel  upon  the 
condition  that  navigation  should  not  be  Interrupted.  If  the  tunnel  Is  one  which 
it  has  a  right  to  maintain  in  its  present  location,  the  city  can  not  require  it  to 
be  lowered.  If  it  has  no  right  to  maintain  it  in  that  location  because  it  Is  an 
obstruction  to  navigation  and  exists  in  violation  of  the  condition  upon  which 
the  railroad  company  was  authorized  to  construct  It,  its  property  will  not  be 
taken  by  requiring  it  to  be  lowered.  It  would  scarcely  be  asserted  that  the 
public  authorities  could  not  remove  an  obstruction  from  the  bottom  of  the  river 
without  first  Instituting  a  condemnation  suit  to  ascertain  the  damage  to  the 
owner  of  the  soil  under  the  river.  To  maintain  the  navigable  character  of  the 
stream  in  a  lawful  way  is  not  taking  any  property  or  property  right  of  the 
owner  of  the  soil  under  the  river,  which  is  subject  to  the  right  of  free  and 
imob^nicted  navigation. 

The  appellate  court  erred  in  dismissing  the  writ  of  error.  The  Judgment  of 
the  appellate  court  Is  reversed,  and  the  cause  is  remanded  to  that  court  with 
directions  to  consider  and  decide  the  case  upon  the  errors  assigned. 

Reversed  and  remanded. 

Mr.  Tolman,  In  handing  In  the  communication,  exhibits,  and  plats,  explained 
the  symbols  on  the  plats.  In  order  that  the  cable  lines  might  be  distinguished 
from  the  electric  lines :  he  stated  in  this  connection  that  the  plats  here  presented 
were  prepared  for  litigation  which  they  had  had,  and  contained  one  or  two  lines 
which  were  not  necessary  for  the  purposes  of  this  case. 

Mr.  ToLMAN.  Mr.  Foreman,  the  chairman  of  the  council  committee  on  local 
transportation  Is  here  this  morning,  and  I  think  perhaps  the  chairman  would  be 
glad  to  hear  from  him. 

Mr.  FoBEMAN.  There  is  but  little  to  add  to  what  the  corporation  counsel  has 
given  you,  exc^t  to  tell  what  has  been  done  since  the  supreme  court  found 
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1^4,500,000  for  us.  Immediately  after  that  decision  we  considered  the  various 
engineers  in  Chicago,  and  employed  Mr.  George  W.  Jaclcson  to  present  various 
plans,  offering  the  city  of  Chicago  alternative  plans  for  replacing  these  tunnels. 
We  are  of  the  opinion  that  the  tunnels  are  necessary,  not  only  for  the  carrying 
of  passengers,  but  for  the  purposes  of  navigation.  The  city  of  Chicago  is 
anxious  to  clear  the  river  of  obstructions,  but  it  does  not  want  to  multiply  the 
bridges  any  more  than  is  necessary.  We  have  a  method  by  which  these  tunnels 
may  be  built  as  a  part  of  the  subway  plan  which  shall  eventually  take  care 
of  the  street  railway  traffic  downtown.  One  of  the  plans  will  be  to  use  these 
tunnels  in  connection  with  a  subway  system  to  be  built  in  the  downtown  district 
almost  simultaneously  with  the  lowering  of  these  tunnels.  Now,  Mr.  Jackson 
assures  me  that  these  plans  can  be  presented  in  about  ninety  days  to  the  commit- 
tee on  transportation.  The  committee  will  then  consider  them,  and  the  city 
council  will  adopt  one  of  these  plans.  Hitherto  we  have  passed  the  appropria- 
tion bill  about  March.  It  is  our  intention  to  pass  the  appropriation  bill  next 
year  not  later  than  the  first  week  in  January,  so  that  the  work  on  these  tunnels 
may  be  entered  into  at  once. 

I  am  perfectly  willing,  so  far  as  representing  the  committee,  to  say  that  the 
work  can  be  begun  Immediately  after  the  passage  of  this  appropriation  bill. 
The  city  of  Chicago  wants  to  lower  the  tunnels,  and  we  want  to  begin  the  work 
immediately  after  the  1st  of  January.  There  are  legal  obstacles  preventing  us 
from  b^innlng  sooner.  We  should  have  a  right  to  determine  how  we  want 
those  tunnels  built,  because  we  have  got  to  take  care  of  the  people,  and  between 
now  and  three  months  from  now  we  will  have  deteitnined  upon  a  plan,  subject 
to  the  approval  of  yourself  and  the  Secretary  of  War,  as  to  the  rebuilding  of 
these  tunnels.  And  I  believe  the  plan  which  we  will  present  to  you  will  be 
satisfactory  to  you  and  to  the  Department,  and  to  the  navigation  interests  as 
well. 

I  think  no  plan  can  be  suggested  by  which  these  tunnels  can  be  rebuilt  as 
promptly  as  the  one  I  have  Just  mentioned. 

Hon.  James  R.  Mann.  These  plans  that  you  speak  of  that  Mr.  Jackson  is  pre- 
paring— ^are  they  for  merely  the  lowering  of  the  tunnels,  or  are  they  also  for  the 
general  subway  scheme  downtown? 

Mr.  Foreman.  They  will  be  drawn  with  reference  to  a  possible  and  probable 
subway  scheme  to  follow;  they  will  be  part — they  will  be  the  river  end  of  a 
probable  subway  scheme. 

Hon.  Jambs  R.  Mann.  I  would  like  to  ask  whether,  under  that  sort  of  a  plan, 
it  would  be  necessary  to  wait  for  the  lowering  of  the  tunnels  until  the  adoption 
of  a  subway  scheme  downtown? 

Mr.  FoBEMAN.  No;  by  no  means.  We  simply  want  those  tunnels  so  that  at 
any  time  in  the  future  that  a  subway  may  be  built  we  can  use  the  tunnels. 

Hon.  James  R.  Mann.  W^ould  that  necessarily  require  the  lowering  of  the 
tunnels  much  below  the  depth  required  for  navigation? 

Mr.  Foreman.  Mr.  Jackson's  plans  do  not  contemplate  an  extension  of  the 
approaches ;  he  has  some  plans  which  will  not  require  that 

Colonel  Ernst.  How  long  will  it  be  before  he  is  prepared  to  present  these 
plans? 

Mr.  Foreman.  Not  more  than  ninety  days;  the  maximum  time  that  he  set 
was  ninety  days. 

Colonel  E^RNST.  Well,  what  grade  is  he  working  on  ?  He  must  have  some  data 
to  start  with.  For  Instance.  I  have  not  Intimated  to  him  how  far  down  the 
tunnels  must  go,  and  he  can  not  make  any  plans  for  the  tunnels  until  he  knows 
what  levels  to  make  them. 

Mr.  Foreman.  He  has  been  working  on  two  levels — one  at  26  feet,  and  then 
again  at  about  31  feet,  considering  alternative  plans  at  these  two  depths. 

Mr.  H.  D.  Ford  (chairman  transportation  committee).  You  state  that  you 
desire  to  postpone  the  lowering  of  these  tunnels  until  this  subway  idea  of 
Engineer  Jackson  is  about  perfected,  and  then  lower  the  tunnels  to  meet  his 
proposed  subway  plans? 

Mr.  Foreman.  No;  I  did  not  Intend  to  be  so  understood.  I  Intended  to  say 
that  we  want  to  be  ready  to  undertake  the  lowering  of  the  tunnels  by  the  1st 
day  of  next  January,  but  that  the  particular  plan  that  should  be  adopted,  subject 
to  the  approval  of  the  Engineer  Department,  should  be  left  to  the  city  of  Chicago. 
The  city  of  Chicago  should  have  a  voice  in  just  what  plan  should  be  adopted. 

Mr.  F<»D.  Which  will  be  about  the  1st  of  January.  1905? 

Mr.  Foreman.  New  plans- would  be  submitted  within  ninety  days. 

Mr.  F(»iD.  So  that  you  can  go  to  work  about  the  1st  of  January.  Then  you 
will  take  care  of  those  people  in  some  manner  that  now  travel? 
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Mr.  FOBEMAN.  Undoubtedly. 

Mr.  FoBD.  Well,  now,  why  can't  they  be  taken  care  of  in  the  same  manner,  and 
the  ends  of  the  tunnels  be  blocked  up.  and  let  the  lowering  of  tlie  tunnels  watt 
even  if  it  is  until  1906? 

Colonel  Ebnst.  That  question  answers  itself;  I  do  not  think  he  need  auswer 
that 

Mr.  Mann.  May  I  ask  another  question?  [Permission  given.]  Of  course  you 
can  have  the  money,  so  far  as  the  money  is  concerned,  whenever  you  issue  the 
bonds.  It  is  now  a  lack  of  the  appropriation  under  the  law.  Would  not  it  he 
possible  to  submit  that  to  a  vote  at  the  Novemt)er  election,  so  tliat  if  the  pUlus 
were  adopted  this  work  could  lie  prosecuted  during  the  winter  season,  when 
navigation  is  closed? 

Mr.  Foreman.  Would  we  gain  very  much  thereby? 

Mr.  Mann.  You  will  gain  one  season,  probably.  You  speak  of  passing  the 
appropriation  ordinance  in  January— of  course  you  are  in  the  city  councit  and 
I  have  been,  and  I  am  quite  well  satisfied  that  you  will  never  pass  an  ai^ropria- 
tion  ordinance  until  March.    Even  then  the  winter  is  half  gone. 

Mr.  FcttEMAN.  It  would  require  a  sufficient  number  of  votes  to  adopt  it,  and  if 
a  sufficient  number  of  votes  w^ere  not  cast  for  it  we  would  be  put  ba<^  a  great 
deal  further,  while  we  have  an  absolute  assurance  that  if  we  put  ourselves  to  it 
we  can  pass  that  appropriation  bill  very  early  in  the  year. 

Mr.  Mann.  There  would  be  no  extra  expense  about  submitting  it  to  a  vote  in 
November,  I  suppose? 

Mr.  Foreman.  I  had  not  thought  of  it 

Mr.  Foreman.  May  I  be  excused.  Colonel? 

Colonel  Ernst.  Yes,  sir ;  I  am  much  obliged  to  you. 

I  have  a  letter  here  from  the  navigation  interests,  signed  by  Messrs.  Henry  R 
Ford,  D.  Sullivan,  Francis  Beidler,  Geo.  Merryweather,  R,  J.  Dunham,  cnm- 
mittee  of  the  Chicago  River  Improvement  Association,  which  I  will  read. 

The  letter  is  as  follows : 

Chicago  River  Improvement  Association, 

Chicago,  III,  May  16,  190^ 
Col.  O.  H.  Ernst, 

Corps  of  Engineers,  V.  8,  A. 

Dear  Sir  :  In  response  to  your  letter  of  the  4th  instant,  asking  for  expressioDs 
of  opinion  as  to  what  changes  should  be  made  in  order  to  remove  the  obstmctire 
character  of  the  tunnels  under  the  Chicago  River,  and  as  to  the  time  within 
which  such  changes  should  be  completed,  the  Chicago  River  Improvement  Asso- 
ciation, through  the  undersigned  committee,  appointed  for  this  purpose,  bejcs 
leave  to  submit  that  it  believes  the  Hon.  L.  E.  McGann,  city  comptroller,  struck 
the  keynote  of  this  question  when,  as  acting  mayor  of  this  city  at  the  time  of 
the  passage  of  the  Mann  bill  by  the  United  States  Senate,  he  was  reported  by 
the  Chicago  newspapers  as  saying  in  response  to  the  question  as  to  wliat 
methods  he  thought  the  city  should  pursue  in  handling  this  question,  he  replied: 
'*  Knock  off  the  tops  of  the  tunnels  at  once,  bulkhead  the  approaches,  in  order  to 
preserve  them  for  future  use  in  connection  with  a  subway  system,  if  desired, 
and  allow  the  traction  companies  to  bring  their  cars  into  the  center  of  the  dty 
temporarily  over  the  bridges."  We  believe  that  Mr.  McGann's  long  experience 
as  commissioner  of  public  works  of  this  city  makes  him  admirably  qualified 
to  speak  on  this  question,  and  we  heartily  indorse  his  view  of  the  subject  and 
his  method  of  treating  it 

Voicing,  as  we  do,  the  unanimous  opinion  of  all  property  owners  along  the 
river,  and  all  the  business  interests  situated  thereon,  as  well  as  all  the  vessel- 
owning  interests  navigating  the  river,  we  can  not  urge  too  strongly  pnmipt 
action  under  the  act  of  Congress  in  question  for  the  same  reasons  whicb 
prompted  its  passage,  all  of  which  have  been  recently  discussed  publicly  and  tfs 
the  press  to  such  an  extent  as  to  need  no  reiteration  here.  It  is  not  our  desire 
to  appear  selfish  in  urging  the  utmost  haste  in  this  matter,  knowing,  as  we  do. 
that  there  are  other  important  interests  and  questions  to  be  considered,  but  we 
believe  the  interests  of  the  greatest  number  of  people  can  best  be  served  by 
adopting  the  following  policy : 

As  the  tunnels  at  La  Salle  and  Van  Bnren  streets  have  never  been  as  obstmct- 
Ive  in  character  as  that  at  Washington  street,  we  would  recommend  to  those 
we  represent  that  they  bear  with  and  patiently  endure  the  difllcultles  encoun- 
tered at  the  two  former  tunnels  for  a  reasonable  time,  while  plans  are  being 
duly  prepared  and  discussed  to  obviate  the  difllculties  there.  If  the  parties  in 
interest  will  immediately  take  active  steps  to  alleviate  the  conditioQa  at  Wash- 
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Ington  street  The  navigable  channel  here  at  Washington  street  is  now  not  onlj 
obstructed  by  the  tunnel  limiting  the  draft  of  water,  but  has  been  made 
extremely  hazardous  and  dangerous  to  vessels  very  recently  by  the  widening  of 
the  channel  by  the  sanitary  district  to  a  width  of  200  feet  from  dock  to  dodc. 
All  of  this  additional  width  has  been  taken  from  the  land  on  the  west  side  of  the 
riv^.  The  consequence  is  that  the  east  end  of  the  west  approach  to  Washing- 
ton street  bridge  is  now  about  in  the  middle  of  the  west  or  deepest  channel,  this 
being  the  channel  wholly  used  by  deeply  laden  boats  bound  both  in  and  out  of 
the  river.  The  result  of  this  is  that  in  the  event  of  a  vessel  bound  south  ground- 
ing on  the  tunnel  at  this  point  the  current  will  carry  her  stem  across  the  river 
and  against  the  west  dock,  the  width  now  being  sufficient  to  allow  a  steamer's 
rudder  and  wheel  to  strike  the  dock,  with  the  natural  result  of  serious  damage. 
We  would  respectfully  ask  yon  personally,  or  through  a  representative,  to  visit 
this  point  and  take  a  view  of  the  channel  south  from  Randolph  street  bridge  in 
its  present  condition,  and,  if  you  desire,  any  member  or  all  of  this  committee 
will  meet  you  or  your  representative  on  the  ground  and  at  a  time  that  suits 
your  or  their  convenience,  and  will  demonstrate  to  you  or  them  the  truth  of  our 
statementa  We  are  informed  that  plans  have  already  been  made  and  approved 
for  a  new  bascule  bridge  at  this  point  If  so,  work  should  X>e  commenced  within 
thirty  days  to  tear  out  this  bridge,  and  thirty  days  later  dredges  should  be  put 
to  work  dredging  off  the  top  of  this  tunnel,  so  that  there  will  be  a  clear  draft 
of  water  of  at  least  19  feet 

If  Ck)mptroller  McGann's  method  is  followed  out,  remedying  the  difficulties  at 
the  tunnels  one  at  a  time,  commencing  with  Washington  street  it  is  clear  to  us 
that  the  public  or  the  traction  companies  will  not  be  inconvenienced,  and  the 
marine  and  commercial  interests  of  Chicago  and  the  Great  Lakes  will  be 
speedily  relieved  of  the  burdens  that  have  rested  upon  them  for  years. 
Respectfully  submitted. 

Henby  B.  Fobo, 
d.  suluvan, 
Fbancis  Beidleb, 
Geo.  Mebbtweatheb, 
R.  J.  Dunham, 

Committee, 

Ck>]onel  Ebnst.  Mr.  R.  J.  Dunham  and  Mr.  Sullivan,  of  the  Chicago  River 
Improvement  Association,  are  present.  If  they  desire  to  supplement  this  state- 
ment Just  read  I  would  he  glad  to  hear  from  them,  or  either  of  them. 

Mr.  Sullivan.  I  do  not  think  there  Is  anything,  unless  you  add  to  that  further 
that  the  suggestion  of  knocking  off  the  top  of  the  tunnel  so  there  will  be  a  clear 
draft  of  water  of  19  feet  is  only  temporary ;  that  the  river  l>ed  is  not  as  deep 
as  tliat 

Mr.  Seebeboeb.  I  would  like  to  present  a  communication  from  the  Chicago 
Real  Estate  Board. 

The  letter  presented  was  read  by  Colonel  Ernst  and  is  as  follows : 

Chicago,  May  18,  1904. 
Oswald  H.  Ebnst, 

Oeneral  Division  Engineer,  NorthiDest  Division,  U.  8.  Army, 
Deab  Sib  :  Tlie  Chicago  Real  Estate  Board,  numbering  the  largest  owners  of 
and  dealers  in  property  on  the  Chicago  River,  has  observed  for  twelve  years  a 
constant  decrease  in  the  commerce  of  the  river  and  in  the  value  of  dock  prop- 
erty.   The  decline  in  the  commerce  of  the  Chicago  River  has  not  only  depressed 
value  of  real  estate  fronting  upon  the  river,  but  has  been  of  serious  effect  in  a 
much  wider  sense — it  has  injured  the  entire  city. 
This  condition  has  been  due  primarily  to  the  tunnels  in  the  Chicago  River. 
The  excuse  for  their  continued  existence  has  been  the  financial  inabili^  of  the 
city  government  to  lower  or  otherwise  remove  them.    By  a  recent  decision  of  the 
supreme  court  of  Illinois  the  city  has  the  power  to  raise  a  large  sum  of  money 
by  issuing  additional  bonds,  and  the  financial  obstacle  has  thereby  been  removed. 
The  Chicago  Real  Estate  Board,  in  the  belief  that  it  is  of  the  utmost  impor- 
tance and  is  imperative  that  these  obstructions  to  commerce  be  removed  with 
tlie  least  possible  delay,  favors  the  plan  of  building  bulkheads  within  the  tun- 
nels at  or  near  the  shore  lines  and  the  removal  of  the  tops  of  the  tunnels. 

Louis  A.  Seebeboeb, 
robebt  e.  ismond, 
Henby  H.  Walkeb, 
For  the  River  Improvement  Committee  of  the  Chicago  Real  Estate  Board. 
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Mr.  IsHAM  Randolph  (chief  engineer  sanitary  district).  Mr.  Cbaimmn,  If  it 
is  in  order,  may  I  saw  a  few  wonls? 

Ck>lonel  Ebnst.  We  would  l>e  ^lad  to  bear  from  yon.  Mr.  Randolph. 

Mr.  Raiwolph.  I  a|>|)ear  at  this  meeting  nnder  instmctions  from  the  sanitary 
district  of  Chicago,  to  represent  the  trustees.  The  invitation  sent  oat  by  Criooel 
Ernst  was  received,  and  I  wish  to  state  that  the  interest  of  tlie  district  In  this 
matter  Is  almost  solely  their  interest  in  the  navigation  of  tlie  Chicago  River. 
The  conditions  at  Washington  street  are  as  l»ad  as  anybody  has  ever  iMUnted 
them.  The  district  has  endeavored  for  a  long  time  to  alleviate  those  ooBdttions, 
Irat  are  unable  to  do  so.  At  the  present  time  it  is  their  purpose  to  build  a  bridge 
at  this  site.  The  plans  for  this  bridge  will  depend,  in  a  large  measure,  upon  ttie 
width  which  the  city  shall  determine  to  make  the  bridge.  It  is  our  bellGf  that 
the  bridge  should  be  the  full  width  of  the  street;  that  is  also  the  expressed 
opinion  of  the  commissioner  of  public  works.  The  approaches  to  this  bridge 
are  now  obstructed  by  side  ways  leading  down  to  the  river,  and  it  Is  a  ques- 
tion whether  those  approaches  can  be  closed,  and  If  they  can  not  be  cloaed, 
whether  it  is  worth  while  to  build  the  bridge  the  full  width  of  the  street  My 
own  opinion  is  that  the  bridge  should  be  built  the  full  width  of  the  street,  and 
let  the  future  take  care  of  the  approaches. 

In  the  event  of  its  being  decided  that  It  is  best  to  knodc  off  the  top  of  the 
tunnels,  or  rather,  the  Washington  street  tunnel.  I  am  prepared  to  express  my 
belief,  although  there  has  been  no  action  of  the  board,  that  the  district  will  be 
perfectly  willing  to  bear  the  exi)ense  of  putting  in  the  bulkheads  to  protect  the 
approaches. 

Colonel  Ejbnst.  I  would  like  to  ask  Mr.  Randolph*8  views  as  to  the  depth  that 
ought  to  be  placed  over  these  tunnels.  The  cross  section  adopted  by  the  drainage 
board  In  other  parts  of  the  river  gives  an  area  of  about  5,000  or  4,700  square 
feet ;  now,  that  means  a  depth  of  26  feet  in  the  center  for  a  width  of  100  feet 
and  16  feet  at  the  bulkheads — ^at  the  shore  line — the  surface  width  b^ng  200 
feet  What  cross  section  do  you  adopt  between  tlie  piers  in  the  bascule  bridges? 
Do  you  give  the  same  area  there — 4,700  square  feet? 

Mr.  Randolph.  Approximately  the  same  area.  The  width  between  the  pro- 
tections is  140  feet;  from  the  protections  back  to  the  face  of  the  masoniy  is 
about  8  feet — that  is,  carried  down  to  the  full  depth  of  26  feet 

Colonel  Ernst.  So  that  the  width  of  the  26-foot  depth  is  greater  there  than 
elsewhere? 

Mr.  Randolph.  Yes,  sir. 

Colonel  Ebnst.  And  your  opinion,  I  infer,  is  that  the  area  should  be  the  Btune 
over  these  tunnels? 

Mr.  Randolph.  Yes,  sir ;  I  think  it  should. 

Colonel  Ebnst.  Does  anyone  else  wish  to  be  heard  on  that  question— the 
question  of  cross  section?  It  is  an  important  question.  There  is  an  area  of 
cross  section  to  be  provided  for,  for  the  discharge  of  this  large  volume  of  water 
which  has  to  go  down  through  the  drainage  canal.  There  Is  something  to  be 
considered  besides  the  draft  of  vessels,  and  I  am  inclined  to  believe  that  26 
feet  is  the  proper  depth.    I  would  be  glad  to  hear  from  anyone  else. 

Mr.  Mann.  I  would  like  to  ask  whether  it  would  be  practicable,  if  the  dty 
would  agree  to  it,  to  close  the  Washington  street  tunnel?  Is  there  sufficient 
bridge  space  now  for  the  street-car  lines  if  the  Washington  street  tunnel  be 
closed  Inmiediately  or  soon?  Or  would  the  railroad  companies  be  wlUlnig  to  do 
that?  Mr.  Artlngstall,  I  would  like  to  have  you  answer  that;  they  stated 
you  were  ready  to  answer  every  question. 

Mr.  Abtingstall.  I  do  not  think  that  has  been  taken  into  consideration  by  the 
officers  of  the  railroad  companies. 

Mr.  Mann.  It  Is  the  most  practical  question  there  is. 

Mr.  Abtingstall.  I  will  state  this  much — ^that  the  traffic  through  that  trnmel 
will  have  to  be  suspended  during  the  reconstruction  of  the  river  portion,  whicb 
will  probably  be  twelve  months,  at  least,  before  we  can  reconstruct  -  the  river 
portion. 

Mr.  Mann.  Well,  if  the  city  should  give  its  consent.  Is  there  any  engineering 
objection  to  closing  the  tunnel  and  bringing  the  traffic  across  the  bridges? 

Mr.  Abtingstall.  Not  that  I  know  of. 

Colonel  Ebnst.  Does  any  other  gentleman  wish  to  address  the  meeting?  fKo 
response.]  I  will  consider  all  these  points  that  have  been  laid  before  me,  and 
make  my  report  to  the  Chief  of  Engineers  in  due  time. 
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Mr.  Mann.  Mr.  Chairman,  you  spoke  of  depth.  It  has  been  a  question  in 
my  mind  as  to  whether,  if  it  becomes  necessary  to  put  the  tunneis  lower  than 
would  otherwise  be  required  by  navigation,  because  of  the  flow  tliat  the  sanitary 
district  wants  through  the  river,  whether  the  sanitary  district  ought  not  to 
contribute  toward  the  expense.  I  simply  make  that  suggestion  to  them.  If 
they  want  the  tunnels  4  feet  lower  than  navigation  requires,  whether  they 
should  not  pay  for  it 

Colonel  Ebnbt.  Gentlemen,  I  am  much  obliged  to  you  for  coming  tiere  to-day. 
If  no  one  else  wishes  to  address  the  meeting,  the  meeting  is  now  adjourned. 
[ILSOa.  m.] 


K  K  3. 
IMPROVEMENT  OP  CALUMET  HARBOR,  ILLINOIS. 

The  object  of  the  work  originally  was  to  provide  a  deep  entrance  to 
the  Calumet  River  and  the  port  of  South  Chicago.  Under  the  latest 
project  it  is  also  to  provide  a  harbor  of  refuge  and  anchorage  ground 
in  front  of  the  river  mouth,  as  wdl  as  an  easy  approach  to  the 
entrance. 

The  first  object  was  accomplished  by  first  protecting  the  proposed 
channel  by  parallel  piers  300  feet  apart,  projecting  into  the  lake  from 
the  shore,  and  then  dredging  between  them  to  the  proper  depth. 
Work  was  begun  in  1870,  and  oy  the  SOth  of  June,  1876,  a  channel  16 
feet  deep  between  the  piers  had  been  secured  and  the  old  project 
ccMnpleted. 

By  the  act  of  March  3,  1899,  as  modified  by  the  act  of  June  13, 
1902,  it  was  still  further  enlarged  so  as  to  provide  for  a  breakwater 
6,900  feet  long  connected  with  the  shore  and  running  due  east  into 
the  lake  4,400  feet  and  extended  in  a  southeasterly  direction  2,500 
feet,  the  area  sheltered  by  the  breakwater  to  be  dredged  to  20  feet 
depth ;  the  south  pier  at  the  mouth  of  Calumet  River  to  be  extended 
800  feet,  and  the  Calumet  River  dredged  to  a  width  of  200  feet  and 
depth  of  20  feet  for  a  distance  of  2  miles  from  the  mouth. 

At  the  beginning  of  the  fiscal  year  all  of  this  work  had  been  com- 
pleted except  the  extension  of  the  breakwater  2,500  feet  in  a  south- 
easterly direction,  which  was  being  prosecuted  under  a  contract 
entered  into  November  12,  1902,  with  the  firm  of  Gillen  &  Gillen,  of 
Racine,  Wis.,  and  was  about  50  per  cent  completed.  Work  under 
this  contract  was  completed  December  17,  1904,  except  a  portion  of 
the  ice  guard,  which  was  omitted  because  of  the  prevailing  high  stage 
of  the  lake  level,  the  following  work  having  been  accomplished  dur- 
ing the  fiscal  year :  Nine  hundred  feet  of  stone  foundation  completed ; 
10  cribs,  each  30  by  100  feet,  24  courses  high,  sunk  in  place  and  filled 
with  stone;  2,000  feet  of  superstructure,  including  decking,  com- 
pleted; and  three  clumps  of  piles  placed  at  outer  end  of  the  break- 
water. 

The  payments  to  the  contractors  for  the  extension  of  the  break- 
water aggregate  $276,030.87. 

A  contract  was  entered  into  November  18,  1904,  with  the  Chicago 
and  Great  Lakes  Dredge  and  Dock  Company  for  rebuilding  the 
superstructure  over  the  westerly  or  inner  1,200  feet  of  the  south  pier, 
and  for  decking  the  whole  length  of  it  with  4-inch  pine.    Work  was 
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begun  April  17,  1905,  and  at  the  close  of  the  year  was  about  50  per 
cent  completed,  the  old  work  having  been  removed,  850  feet  of  new 
superstructure  built,  and  150  feet  of  decking  laid. 

It  will  be  necessary  to  repair  the  superstructure  over  300  addi- 
tional feet  of  the  pier  adjoining  the  1,200  feet  contracted  for,  and 
this  should  be  done  at  once. 

The  breakwaters  and  piers,  except  the  inner  end  of  the  south  pier, 
referred  to  above,  are  in  good  condition. 

The  self-registering  gauge  was  maintained  throughout  the  year, 
and  a  table  of  daily  and  monthly  means  was  constructed  for  each 
month.  The  original  rolls  and  a  copy  of  the  tables  have  been  sent  to 
the  lake  survey  office  for  preservation  and  for  use  in  the  study 
of  the  general  hydraulics  of  the  Great  Lakes.  Sudden  extreme 
fluctuations  were  observed  twice.  April  10,  1905,  the  level  of  the 
lake  fell  3.15  feet  in  twenty-one  minutes,  between  7.14  and  7.35  a,  m., 
and  May  12  rose  3.26  feet  in  thirty-two  minutes,  between  12.07  and 
12.39  a.  m. 

For  detailed  information,  see  report  of  Assistant  Engineer  G.  A.  M. 
Liljencrantz  herewith. 

It  is  proposed  to  apply  the  funds  now  available  to  the  necessary 
repair  and  maintenance  of  the  works. 

Mcmey  statement, 

July  1,  1904,  balance  unexpended. $301, 66a  68 

June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement 1184,  756. 13 

For  maintenance  of  improvement 969. 70 

185,715.83 

July  1,  1905,  balance  unexpended 115,952.85 

July  1,  1905,  amount  covered  by  uncompleted  contracts 16,025l  11 


APPBOFRIATIONS. 


By  act  of — 

July  11,  1870 $50,000.00 

March  3,  1871 50, 000.  00 

June  10.  1872 40,000.00 

March  3,  1873 40, 000. 00 

June  23,  1874 25,000.00 

March  3,  1875 25, 000. 00 

August  3,  1876 20,000.00 

June  18,  1878 15,000.00 

March  3,  1879 12, 000.  00 

June  14,  1880 20,000.00 

March  3,  1881 30, 000. 00 

August  2,  1882 35,000.00 

July    5,    1884 20,000.00 

August  5,  1886 10,000.00 

August  11,  1888 20.400.00 

September  19,  1890.  20,000.00 

July  13.  1892 15,000.00 

August  18,  1894 15,000.00 

June  3,  1896 75, 000. 00 


By  act  of — 

March  3,  1899 $150,000.00 

June  6,  1900 185,350.00 

March  3,  1901 255,000.00 

Sundry  civil  act  of  June 

28,   1902 215,000.00 

Sundry  civil  act  of  March 
3,   1903 204, 480.  ai 

Total 1,547, 23a  00 

Amount    received    from 
sale  of  property 1.00 

Total 1.547,231.00 

Expended    to    June    30, 
1905 1.431,278.15 

Balance  unexi)end- 
ed  June  30, 1905      115» 862.86 
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AB8TBACT  OF  CONTSAOTB  IN  FOBCE  DUBUTO  FISCAL  YEAB  ENDING  JUNE  30,  1905. 


Name  of  con- 
tractor. 


Character  of 
the  work. 


Price  i>er  unit. 


Date  of 
approTal. 


Date  of  be- 
ginning of 
worS. 


Date  of  ex- 
piration. 


GiUen  &   Gillen, 
Baclne,Wis. 


Breakwater 
construc- 
tion. 


Chicago  and 
Great  Lakes 
Dredge  and 
Dock  Co.,  Chi- 
cago, Bl. 


Bebuilding 
the  super- 
structure 
and  laying 
new  deck- 
ing. 


Hemlock  tim- 
ber  126.70 

Oregon  fir  tim- 
ber     82.00 

Pine  decking..  26.00 
White-oak 

piles 12,00 

Oakplank 36.00 

Spikes,   per 

pound 04i 

Screw    bolts, 

periwund...  .04i 
Dredge  chain, 

per  pound...  .10 
Steel  plate,  per 

pound 10 

Stone,  per  cord  6. 76 
Timber,  in 

place 34.00 

Decking,  in 

place 28.00 

Driftbolts,    in 

place,  per 

pound 04 

Spikes,  in 

place,  per 

pound OBJ 

Stone,  i>er  cord     6. 60 


Dec.  4,  1902 
(B.D.Pile 

No.  44664). 


10  days  af- 
ter notifi- 
cation of 
approval 
of  tne  con- 
tract. 


Dec.  81, 1908. 
Extended 
for  a  rea* 
sonableiie- 
riod.  Com- 
p 1 e  t  ed 
Dec.  17, 
1904. 


Dec.  8,  1904 
B.D.Pile 
a  52761). 


(E.I 

Nai 


On  or  be- 
fore Apr. 
1,1805. 


On  or  before 
July  1, 
1905.  Ex- 
tended to 
gejt.    I. 


COHMEBCIAL  STATISTICS. 

Amount  of  revenue  collected  at  nearest  port  of  entry  (Chicago)  during  fiscal 
year  1905,  $7,964,313.73. 

Arrivals  and  clearances  of  vessels,  Calumet  Harbor,  Illinois. 


Vessels. 

Arrivals. 

Clearances. 

Number. 

Tons. 

Number. 

Tons. 

fif^m 

780 
266 

1,840,171 
576,283 

895 
267 

2,086,818 

Sail 

576,796 

Total 

1,006 

2,422,464 

1,162 

2,661,118 

Receipts  and  shifMients  by  lake  at  South  Chicago,  III,  during  calendar  year 

1904. 


Beceipto. 

Quantity. 

Shipments. 

1 

Quantity. 

Coal 

Tan*. 

262,182 

2,668,440 

18  146 

49,024 

2,807 

200 

1,066 

8,874 

89,060 

2,986 

8,500 

aeo 

81,000 
1,860 

Wheat 

Terns. 

61,840 

482,387 

40,846 

8  186 

Iron  ore 

Oom                      .             ... 

Salt 

Oate 

Lumber 

Rye 

Shingles 

Barley 

19,176 
20,007 
4,472 
2,809 
19 

Lath. ::. : 

Flour 

PoBte 

Millstuffs 

Ties 

Oilcake 

Poles 

Grassseed 

Wood 

Oil 

80,547 

PUwter    . 

Pork ... 

OU.OJJ 

Groceries 

Tallow 

46 

Grain 

Wool  and  hair         .    . 

818 

TTnclfWfrifled 

Groceries :.... 

1,260 

Iron 

18,649 

TTnclanBifled 

61.4» 

Total 

Total 

2,082,822 

745,988 
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Comparison  of  receipts  and  shipments  by  lake  at  South  Chicago,  IIU,  for  calendar 
years  1895  to  1904,  inclusive, 
I 


Year. 

Tons. 

Tear. 

TbDS. 

1806 

8,867.760 
8,973,784 
8,496,818 
4,117,586 
8,829,874 

1900 

8,78B,C?4 
8,986.  Sn 
4,451.488 

18M 

1901 

1897 

1908 

1898 

1908 

4.742.885 

1899 

1904 

i,7S.m 

befobt  of  mb.  q.  a.  m.  liljencrantz,  assistant  enoineek. 

Unitbd  States  Enoineqi  Offick, 

Chicago,  III,,  July  7,  1905. 
Gouothel:  I  have  the  honor  to  submit  the  following  report  on  operations  in 
Calumet  Harbor,  Illinois,  during  the  year  ending  June  30,  1905 : 

There  was  one  contract  in  force  at  the  beginning  of  the  year  for  the  improve- 
ment of  this  harbor,  viz.  with  Messrs.  Gillen  &  Gillen,  of  Racine,  Wis.,  dated 
November  12,  1902,  for  the  extension  of  the  breaicwater  a  distance  of  2,500  feet 

WOBK  DONE  DUBINO  THE  YEAB. 

WorlE  under  the  contract  was  continued  until  the  17th  of  December,  lj9(H. 
when  it  was  completed  and  the  contract  closed.  At  the  beginning  of  the  year 
the  stone  foundation  was  practically  completed  for  a  distance  of  1,600  feet;  15 
cribs,  30  feet  wide,  24  courses  (24i  feet)  high  and  100  feet  long  each,  had  been 
sunk  in  place  and  filled  with  stone.  The  superstructure,  including  decking  and 
stone  filling,  was  completed  for  a  distance  of  500  feet. 

After  the  first  fifteen  cribs  had  been  sunk  in  successive  order  in  the  work,  the 
sixteentii  crib  was  sunk  on  the  site  for  crib  No.  25 — i.  e.,  at  the  outer  end  of  tlie 
proposed  breakwater — ^and  clumps  of  piles  were  placed  around  the  outer  end  of 
this  crib  for  protection.  The  gap  between  was  afterwards  filled  by  the  sinking 
of  the  remaining  nine  cribs,  alternately  from  the  inner  and  outer  ends. 

A  portion  of  the  ice  guard  had  to  be  omitted,  owing  to  the  prevailing  high 
stage  of  the  lake  level.  The  last  payment  was  made  on  the  23d  of  December. 
1904,  the  total  payments  under  the  contract  amounting  to  $276,030.87,  or  at  the 
rate  of  $110.41  per  linear  foot  of  the  work,  on  an  average.  The  work  is  in  good 
alignment,  but  has  settled  to  some  extent  in  a  few  places. 

With  the  closing  of  the  contract  the  duty  of  the  contractors  to  keep  lights  at 
the  end  of  the  new  work  ceased,  and  the  United  States  Light-House  Department 
not  being  ready  to  perform  this  important  duty,  such  lights  have  been  k^t  up 
during  the  winter  and  until  the  present  time,  under  authority  from  the  Depart- 
ment of  December  13,  1904,  a  man  being  employed  for  that  purpose  at  the  rate 
of  $50  per  month. 

The  superstructure  over  the  inner  or  westerly  portion  of  the  south  pier  had 
deteriorated  for  some  time  to  a  considerable  extent,  and  under  authority  from 
•  the  Department  under  date  of  September  20,  1904,  and  after  due  advertising  for 
proposals,  which  were  opened  on  November  4,  1904  a  contract  was  entered  into 
on  the  18th  of  November  following  with  the  lowest  responsible  bidders,  tbe 
Chicago  and  Great  Lakes  Dredge  and  Dock  Company,  for  the  rebuilding  of  the 
superstructure  over  the  westerly  1,200  feet  of  this  pier  and  for  covering  tlie 
whole  length  of  it  with  4-inch  thick  pine  decking. 

Work  under  this  contract  was  begun  on  the  17th  of  April  of  the  present  year 
Under  the  terms  of  the  contract  this  should  have  expired  at  the  close  of  tlie 
fiscal  year,  but  at  the  request  of  the  contractors  in  letter  of  June  8,  1905,  and 
owing  to  the  prevailing  high  stage  of  the  lake  level,  which  made  a  satisfactory 
connection  between  the  cribs  and  the  superstructure  very  difficult  to  accomplisli. 
an  extension  of  time  was  granted — in  letter  of  June  15  following — for  "  a  rea- 
sonable  time.'* 

At  the  close  of  the  year  the  old  work  had  been  removed  for  a  distance  of  about 
1,200  feet;  850  feet  of  new  superstructure  had  been  built,  of  which  150  teet 
were  covered  with  decking. 

During  the  progress  of  the  work  it  was  discovered  that  about  300  linear  feet 
of  the  superstructure  adjoining  to  the  eastward  the  portion  contracted  f6r  to  be 
renewed  was  in  a  worse  condition  than  had  at  first  appeared,  to  the  extent  that 
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it  will  not  hold  the  spikes  for  the  new  decking  contemplated  at  this  place. 
These  300  feet  should  also  be  renewed,  which  however  can  not  be  done  under 
the  terms  of  the  existing  contract. 

WOBK  FBOFOSEO  FOR  THE  YEAR  ENDING  JUNE  30,  1906. 

It  is  proposed  to  continue  with  the  work  under  the  existing  contract  and  to 
complete  the  same  in  the  early  part  of  the  ensuing  year. 

******* 

Quite  a  number  of  large  vessels  have  grounded  during  the  year  on  the  "  Calu- 
met bar,"  or  "  Rockefeller  shoal/*  and  soundings  have  been  taken  annually  over 
it  and  are  expected  to  be  taken  this  fall  for  the  purpose  of  studying  the  effect  of 
the  new  breakwaters  on  Its  extent,  horizontally  as  well  as  vertically,  before  any 
propositions  are  made  for  the  removal  of  the  same.  The  United  States  Llght- 
Ilouse  Department  has  kept  It  marked  with  a  gas  buoy  during  the  seasons  of 
navigation. 

The  yacht  Toxteth  was  sunk  In  the  main  channel  alwnt  op[)o8lte  the  Ignited 
States  life-saving  station  on  the  18th  of  November,  1904.  It  was  abandoned  by 
Its  owners  and  was  Anally,  on  the  24th  of  March,  1905,  removed  by  this  office 
under  contract  with  the  Chicago  and  Great  Lakes  Dredge  and  Dock  Company 
after  written  proposals  had  been  received,  accepted,  and  approved,  at  a  cost  of 
1200. 

Dredging  was  done  In  the  area  sheltered  by  the  breakwaters  by  and  at  the 
expense  of  the  Illinois  Steel  Company,  during  the  month  of  June  last,  for  the 
purpose  of  forming  a  23-foot  deep  channel,  200  feet  wide,  leading  to  their  private 
north  harbor;  also  between  the  United  States  harbor  piers,  to  a  depth  of  21 
feet,  where  shoaling  had  taken  place,  to  enable  their  deep-draft  ore-laden  steam- 
ers to  reach  their  slip,  which  connects  with  the  main  channel. 

The  plant  of  this  company  has  been  remodeled  In  part  during  the  year,  and 
has  been  materially  enlarged  by  way  of  new  blast  furnaces  and  mills  for  en- 
larged and  more  varied  production  of  steel  and  iron.  , 
I  am,  Colonel,  very  respectfully,  your  obedient  servant, 

G.  A.   M.  LiLJENCRANTZ, 

Assistant  Engineer, 
Lieut  Col.  W.  H.  BiXBY, 

Corps  of  Engineers. 


K  K  4. 

IMPROVEMENT  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

Under  the  contract  with  the  Griffith,  McDermott  &  Watt  Dredging 
Company,  of  Chicago,  approved  March  20,  1903,  370,251  cubic  yards 
of  material  were  dredged  during  the  year,  and  the  contract  was  closed 
April  15,  1905.  There  were  dredged  in  all  under  this  contract 
4M,523  cubic  yards  of  material  measured  in  place,  for  which  the 
contractors  were  paid  14^  cents  per  cubic  yard,  less  $1,363.80  inspec- 
tion charges  during  the  time  for  which  the  contract  was  extended,  a 
net  amount  of  $63,092.04. 

Under  a  contract  with  the  Fitz  Simons  &  Connell  Company,  of 
Chicago,  approved  August  23,  1904,  for  restoring  the  21-foot  channel 
between  One  hundred  and  sixth  street  and  the  mouth  of  the  river, 
for  which  work  an  allotment  of  $43,000  from  the  emergency  river  and 
harbor  act  of  April  28,  1904,  was  made,  175,651  cubic  yards  of  mate- 
rial were  dredged,  for  which  the  contractors  were  paid  22^  cents  per 
cubic  yard  measured  in  place,  less  $342  inspection  charges  during  the 
time  of  extension  of  the  contract,  or  $39,179.48. 

As  all  the  work  needed  to  restore  the  21-foot  channel  had  not  been 

completed  by  this  contract,  a  shallow  section  between  Ninety-second 

Street  Bridge  and  the  mouth  of  the  river  being  left  undredged,  and  as 

there  was  also  a  shallow  section  between  One  hundred  ana  tenth  and 
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One  hundred  and  eleventh  streets,  a  contract  was  entered  into  June 
15,  1905,  with  the  Great  Lakes  Dredge  and  Dock  Company,  of  Chi- 
cago, for  dredging  both  these  places,  and  at  the  close  of  the  year  such 
work  was  in  progress  and  nearly  completed  at  the  first-mentioned 
place. 

The  present  project  for  the  improvement  of  this  river,  adopted  by 
Congress  in  the  river  and  harbor  act  approved  March  3,  1906,  ^  in 
accordance  with  the  report  submitted  in  House  Docimient  No.  172, 
Fifty -eighth  Congress,  second  session,"  is : 

To  provide  a  channel  200  feet  wide  and  20  feet  deep  from  the  mouth  of  the 
river  to  One  hundred  and  twenty-second  street,  and  of  the  same  width  and  16 
feet  deep  from  One  hundred  and  twenty-second  street  to  the  forks,  with  five 
turning  basins,  at  a  total  estimated  cost  of  $662,480.50,  and  $10,000  per  annum 
for  maintenance;  and  to  acquire,  as  prescribed  in  the  act  of  June  13,  1902,  the 
land  required  for  a  channel  200  feet  in  width  from  the  forlss  to  a  point  one-half 
mile  above  Hammond.  Ind.  (i.  e.,  by  deeds  free  of  charge  to  the  United  States), 
and  as  specially  provided  by  the  act  of  March  3.  1905,  to  acquire  in  similar  way 
the  lands  necessary  for  the  five  turning  basins  below  the  forks. 

Congress,  by  the  act  approved  March  3, 1905,  appropriated  $100,00) 
in  accordance  with  this  project  and  provided  that  a  contract  or  con- 
tracts may  be  entered  into  for  such  materials  and  work  as  may  be 
necessary  for  the  prosecution  of  said  project,  not  to  exceed  in  the 
aggregate  $176^000  additional. 

After  advertising,  a  contract  was  made  June  1  and  approved  June 
30,  1905,  with  the  lowest  bidder,  the  Great  Lakes  Dreage  and  Dock 
Company,  of  Chicago,  for  removing  the  "  rock  section ''  between 
One  hundred  and  eleventh  and  One  hundred  and  fourteenth  street-^, 
but  no  removal  has  yet  been  actually  effected. 

No  deeds  have  yet  been  offered  or  received  for  lands  needed  for 
either  the  turning  basins  below  the  forks  or  for  a  river  channel  above 
the  forks. 

The  wreck  of  the  small  yacht  Toxteth  was  removed  from  the  chan- 
nel of  the  river  near  its  mouth,  at  a  cost  of  $200,  under  work  of  the 
Calumet  Harbor  improvement. 

For  detailed  information,  see  report  of  Asst.  Engineer  G.  A.  M. 
Liljencrantz,  attached. 

It  is  proposed  to  apply  the  funds  now  available  and  those  asked 
for  for  the  year  ending  June  30,  1907,  to  continuing  the  enlargement 
of  the  channel  progressively  from  downstream  upward. 

Moiiey  statement, 

July  1,  1904,  balance  unexpended $102,250.64 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100,  OWl  'JO 
Unexpended  balance  of  allotment  for  rivers  and  harbors.  Board  of 
Engineers,  returned 83. 16 

202, 33a  80 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $18,365.04 

For  maintenance  of  Improvement 41,718.98 

Redeposited  to  credit  of  Treasurer  of  United   States, 
balance  of  allotment  of  $43,000   from   act  of  April 

28,    1904 1,281.02 

91,365.01 

July  1,  1905,  balance  unexpended «110,968.76 


"Including  $5,950.75  for  "Above  the  Forks." 
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July  1,  1905,  amount  covered  by  uncompleted  contracts  (including 

$48,487.50  under  continuing  contract) $143,487.50 


Amount  (estimated)  required  for  completion  of  existing  project 497,480.50 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $200,000.00 

For  maintenance  of  improvement 10,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


210,000.00 


APPBOPBIATIONS. 


By  act  of — 

July  5,  1884 $50,000.00 

August  5,  1886 30,000.00 

August  11,  1886 50,000.00 

September  19,  1890—  50,000.00 

July  13,  1892 75,000.00 

August  18,  1894 45,000.00 

June  3,  1896 50,000.00 

March  3,  1899 60,000.00 

June  13,   1902 75.000.00 

April  28,   1904    (allot- 
ment)      43,000.00 

March  3,  1905 100,000.00 

Total 628,000.00 


Amount  expended  to  June 
30,   1905 $615,750.22 

Redeposited  to  credit  of 
Treasurer  of  United 
States,  balance  of  allot- 
ment of  $43,000  from 
act  of  April  28,  1904 1, 281. 02 


Total— 


517,031.24 


Balance  unexpended 
June  30,  1905  (in- 
cluding $5,950.75 
for  "Al>ove  the 
Forks")   110,968.76 


ABSTRACT  OF  CONTRACTS  IN  FORCE  DURINO  FISCAL  YEAR  ENDING  JUNE  30,  1905. 


Name  of  contractor. 


Character  of,  r>-i„„  ,^_  „_i4. 
the  work.   1  Pn^e  per  unit. 


Grif&thB,  McDesmott 
&  Watt  Dredging  Co., 
Chicago,  ni. 


The    Fitz    Simons    & 
Connell  Co.,  Chicago, 

m. 


Great  Lakes  Dredge 
and  Dock  Co.,  Chi- 
cago, 111. 


Do. 


Dredging. 


.do. 


Bock  exca- 
vation and 
dredging. 


Dredging 
(in  two 
different 
places). 


14^  cents  per 
cnbic  yard, 
measni«d  in 
place. 


2Si  cents  per 
cnbic  yard, 
measured  in 
place. 


$2.25  per  cnbic 
yard  for  rock, 
measured  in 
place,  and  20 
cents  per  cu- 
bic vard  for 
soft  mate- 
rial, meas- 
ured in  scows. 

22  cents  per  cu- 
bic yard, 
measured  in 
place;  12| 
cents  per  cu- 
bic yard, 
measured  in 
scows. 


Date  of 
approval. 


Mar.  20, 1908 
(E.D.Pile 
No.4fl087). 


Aug.  28. 1904 
(E.D.Flle 
No.51708). 


June  80, 1905 
(E.D.Pile 
No.  54684). 


Emergency 
contract 
(E.D.Pile 

No.65886). 


Date  of  be-     r^f^  «#  ^^^-.i 
ginning  of     Dateofexpi- 


Opening  of 
naviga- 
tion, 1906. 


I 

lOdavsafter 
notiflca- 
tion  of  ap- 
proval of 
contract. 

On  or  be- 
fore July 
1,1905. 


On  or  be- 
fore June 
25,1905. 


9  months  after 
commence- 
ment. Ex- 
tended rea- 
sonable time. 
Completed 
Apr.  14, 1905. 

Dec.  81,  1904. 
Extended 
reasonable 
time.  Com- 
pleted June 
1,1905. 

June  80, 1907. 


60  days  after 
commence- 
ment. 
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repobt  of  mb.  o.  a.  m.  ujuencrantz,  assistant  engineer. 

United  Statls  Engineer  Office, 

Chicago,  III.,  July  7,  1905. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  operations  in 
Cclumet  River,  Illinois  and  Indiana,  during^  the  year  ending  June  *S0,  1905. 

There  was  one  wntract  In  force  at  the  beginning  of  the  year  for  the  improve- 
ment of  this  river,  viz,  with  the  Griffiths,  McI>ermott  &  Watt  Dredging  Com- 
pany, of  Chicago,  111.,  dated  February  20,  1903,  for  deepening  the  channel  from 
One  hundred  and  sixth  to  One  hundred  and  tenth  street,  to  a  depth  of  20  feet 
below  city  datum  and  the  width  of  200  feet  between  established  channel 
lines,  and  to  a  depth  of  14  feet  from  One  hundred  and  eighteenth  street  south- 
wardly as  far  as  available  funds  would  permit 

WORK    done   during   THE  ^ICAR. 

At  the  beginning  of  the  year  there  remained  to  be  removed  under  the  terms  of 
the  contract  about  287,700  cubic  yards,  tlie  amount  of  174^2  cubic  yards  having 
been  removed  during  the  previous  year,  of  which  94,980  cubic  yards  were  taken 
from  the  channel  l)etween  One  hundred  and  sixtli  and  One  hundred  and  tenth 
streets. 

Work  under  the  contract  was  continued  until  the  13th  of  April,  1905,  wlien 
oiieratlons  ceased  and  the  contract  was  closed.  The  last  work  was  done  to  a 
point  about  000  fet^t  al)ove  (southwest  of)  the  Chittenden  bridge.  About  .TO 
feet  on  each  side  of  this  bridge  Avas  left  undreilged — except  a  narrow  channel 
through  the  draw — so  as  not  to  endanger  that  structure,  and  the  channel  aljove 
the  bridge,  where  a  cut-off  was  made  through  the  so-called  "  Oxbow  bend/'  was 
deei^ened  to  between  8  and  10  feet,  this  limit  being  fixed  to  insure  against  an 
excess  in  cost  beyond  the  amount  available  for  this  work  and  in  view  of  the 
fact  tliat  a  less  depth  is  found  beyond  this  place. 

The  final  payment  was  made  on  April  14.  1905.  The  total  amount  removetl 
under  the  contract  was  444,523  cubic  yards,  the  cost  of  which,  at  the  rate  of  14i 
cents  i)er  cubic  yard,  was  $04,455.84,  less  the  inspection  charges  during  time- 
extension,  amounting  to  $1.3(k{.80,  deducted  from  the  amount  due  the  contractors 
who  were  thus  paid  the  sum  of  $63,092.04. 

From  the  emergency  river  and  liarbor  act  approved  April  28,  1904.  an  allot 
ment  of  $43,000  was  granted  for  the  purpose  of  restoring  the  21-foot  channel 
between  One  hundreil  and  sixth  street  and  the  mouth  of  the  river.  Proposals 
were  invited  for  this  work  and  oi>ened  on  the  2(;th  of  .July,  1904.  The  Fitx 
Simons  &  Connell  Company,  of  Chicago,  111.,  were  the  lowest  bidders,  at  22^ 
cents  per  cubic  yard,  measured  in  place.  A  contract  was  entered  into  with  that 
firm  on  August  10  following,  and  this  was  approved  by  the  Chief  of  Kngineers 
on  tlie  23d  of  tliat  month.  Work  under  tills  contract  was  l)egiin.  at  One  hundretl 
and  sixth  Street  Bridge,  on  the  22d  of  the  sjime  month,  with  the  understanding 
that  the  work  done  prior  to  the  approval  of  tlie  contract  would  be  at  the  risk 
of  the  contractors.  The  work  was  continued  until  the  IGth  of  December,  when 
o[>erations  were  closed  for  the  season.  The.  work  was  resumed  on  the  30th  of 
March,  1905,  and  carried  on  until  the  31st  of  May,  when  the  channel  had  reached 
the  east  side  of  the  Ninety-second  Street  Bridge. 

As  has  been  stated  before,  the  payments  were  made  for  "  measurements  in 
place,"  and  it  was  exi)e<*te<l  that  the  work  to  the  point  mentioned  above  would 
exhaust  the  available  funds,  but  when  quantities  were  computed  there  was 
found  to  be  a  balance  of  $1,281.02,  which  was  deposited  in  the  subtreasury,  and 
the  contract  was  closeil.  The  final  payment  was  made  on  June  3,  1905.  There 
were  removed  in  all  under  the  contract  175,(551  cubic  yards  which,  at  the  rate 
of  22i  cents  per  cu!)ic  yard,  amounted  to  $^^,521.48.  The  inspection  charges 
(for  the  months  of  April  and  May),  amounting  to  $342,  were  deducted  from  the 
al)ove  amount  and  the  contractors  were  thus  paid  the  remainder,  or,  $39,179.48. 

By  the  river  and  harbor  act  approved  March  3,  1905.  an  appropriation  was 
made  as  follows : 

"  Improving  Calumet  River,  Illinois  and  Ipdiana :  For  improving  said  river 
in  accordance  with  tlie  rei>ort  submitted  in  House  Document  Numbered  One 
hundred  and  seventy-two.  Fifty-eighth  Congress,,  second  session,  and  for  main- 
tenance, one  hundred  thousand  dollars:  Provided,  That  a  contract  or  contract** 
may  be  entered  into  l)y  the  Secretary  of  War  for  such  materials  and  work  as 
may  !)e  necessary  for  the  prosecution  of  said  project,  to  be  pjiid  for  as  apfiro- 
priations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
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one  hundred  and  seventy -six  tbounund  dollars,  exclusive  of  the  nuiounb^  herein 
and  heretofore  ai)|)roprIated."    ♦    ♦     » 

Specifications  for  the  removal  of  the  "  rock-section  "  hetween  One  hundred  and 
eleventh  and  One  hundreii  and  fourteenth  streets  were  accordingly  prepared, 
and  were  approved  hy  the  Chief  of  Engineers  on  the  6th  of  April,  1905.  Pro- 
posals for  the  work  were  oi)ened  on  May  15.  The  Great  Lakes  Dredge  and 
Dock  Company  were  the  lowest  bidders,  at  $2.25  /per  cubic  yard,  measured  in 
place.  The  bid  was  approved  on  May  23  and  a  contract  entered  into  with  the 
said  firm  on  June  1,  and  this  was  approved  on  the  30th  of  that  month.  No 
work  has  as  yet  been  done  under  this  contract. 

As  above  stated,  the  work  under  contract  with  the  Fitz  Simons  &  Connell 
Company  was  not  completed  further  than  to  the  east  side  of  the  Ninety-second 
Street  Bridge,  thus  leaving  a  shallow  section  l)etween  this  bridge  and  the  mouth 
of  the  river,  an  obstruction  to  vessels  desiring  to  reach  the  21-foot  channel 
above.  Between  One  hundred  and  tenth  and  One  hundred  and  eleventh  streets 
is  also  a  shallow  section  of  the  river.  At  the  latter  street  a  slip  is  lieing  con- 
structed Jointly  by  the  Semet-Solvay  Company  and  the  Albert  Dickinson  Com- 
pany, which  firms  are  also  building  extensive  plants  on  each  side  of  this  slip 
and  along  the  river  front.  These  firms  are  very  anxious  to  get  deep-draft  ves- 
sels up  to  their  slip  as  soon  as  it  is  finished. 

On  account  of  these  circumstances,  and  in  view  of  the  fact  that  there  was  a 
small  available  balance  from  the  old  appropriation,  circular  Invitations  for  pro- 
posals for  dredging  at  each  of  the  two  places  named  were  issued.  Bids  were 
opened  on  the  3d  of  June  last.  An  emergency  contract  was  entered  into  with 
the  lowest  bidders  for  both  places — the  Great  Lakes  Dredge  and  Dock  Com- 
pany, on  June  15,  at  the  following  prices:  For  dredging  near  Ninety-second 
street,  22  cents  per  cubic  yard,  measured  In  place;  at  One  hundred  and  tenth 
street,  12f  cents  per  cubic  yard,  measured  in  scows.  Work  under  this  contract 
commenced  at  Ninety-second  street  on  June  26,  and  at  the  close  of  the  year  this 
work  was  nearly  completed,  but  has  not  yet  been  measured. 

WORK    PROPOSED   FOR  THE    YEAR  ENDING  JUNE   .'{0,    1906. 

It  is  proposed  to  complete  In  the  early  part  of  the  year  the  work  contracted 
for  at  Ninety-second  and  One  hundred  and  tenth  streets,  and  to  pro<»eed  with 
operations  in  the  "  rock  section  "  as  far  as  available  funds  will  permit,  begin- 
ning with  making  a  channel  along  the  deeper  westerly  side  of  the  river  and 
widening  this  channel  as  far  as  now  available  funds  will  i)ermit ;  next,  to  com- 
plete it  to\he  full  width  of  200  feet  as  soon  as  an  additional  appropriation  has 
been  made  and  becomes^  available. 

An  act  of  Congress  (Public,  No.  132)  "  In  relation  to  the  location  of  the  navi- 
gable channel  of  the  Calumet  River,  Illinois  and  Indiana,"  was  approved  April 
^,  1904,  and  was  as  follows: 

"Be  it  enacted  hy  the  Stenatc  and  House  of  Representatives  of  the  United 
Htates  of  America  in  Congress  assembled.  That  the  i^ortlon  of  the  old  channel  of 
the  Calumet  River  in  the  northwest  quarter  of  section  thirty,  township  thirty- 
seven  north,  range  fifteen  east,  of  the  third  principal  meridian.  In  Cook  County, 
Illinois,  which  lies  ouside  of  the  new  channel  lines  as  established  by  the  United 
States  and  shown  on  *Map  of  the  Calumet  River,  Illinois,  from  Lake  Michigan 
to  Calumet  Lake,  to  accompany  report  of  W.  G.  Ewing,  Ignited  States  attorney 
to  the  Attorney-General,  respecting  cession  of  right  of  way  for  Improvement  of 
said  river  under  act  of  Congress  approved  July  fifth,  eighteen  hundred  and 
eighty-four,'  Is  hereby  abandonetl  as  navigable  water  from  and  after  the  time 
that  a  navigable  channel  shall  be  cut  through  said  quarter  section  within  the 
new  channel  lines  of  the  river  as  shown  on  wild  map." 

Regidations  for  the  operation  of  all  drawbridges  across  the  Calumet  River 
and  it  branches  were  established  by  the  Secretary  of  War  on  the  6th  of  Decem- 
ber, 1904.  Copies  of  these  were  printed  and  are  kept  on  hand  in  this  office  for 
distribution.  Some  copies  were  also  framed  and  exhibited  in  public  places,  and 
the  regulations  were  furthermore  embodied  In  **  Bulletin  No.  15,  Survey  of 
Northern  and  Northwestern  Lakes"  (pp.  98  and  99). 

The  so-called  Chittenden  Bridge  near  One  hundred  and  twenty-third  street  Is 
soon  to  be  removed,  the  city  of  Chicago  having  obtained  authority  from  the  Sec- 
retary of  War  on  October  21,  1904,  to  build  a  temporary  ponton  bridge  at  Tor- 
rence  avenue,  and  as  soon  as  this  bridge  and  tlie  road  leading  to  it  are  completed 
the  former  bridge  will  be  removed,  when  the  channel  at  this  place  can  be  dredged 
to  its  full  width. 
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The  industrial  activity  along  the  river  during  the  past  year  has  been  quite 
noteworthy.  Millions  of  dollars  have  been  expended  in  completing  enterprises! 
previously  inaugurated.  Among  these  the  most  prominent  are  the  steel  plant 
of  the  International  Harvester  Company  at  One  hundred  and  sixth  street  and 
the  Grand  Crossing  Tack  Company  at  One  hundred  and  eighteenth  street ;  also 
large  additions  made  to  the  General  Chemical  Company  at  One  hundred  and 
twenty-second  street. 

A  slip,  1,200  feet  long,  175  feet  wide,  and  21  feet  deep,  is  being  built  near 
One  hundred  and  eleventh  street,  jointly  by  the  Semet-Solvay  Company  and  the 
Albert  Dickinson  Company,  and  it  is  claimed  that  from  four  to  five  millions  of 
dollars  will  be  expended  on  the  plants  now  in  process  of  erection  in  this  locality 
by  the  two  firms. 

It  has  been  positively  affirmed  that  steps  have  been  taken  for  securing  a 
large  tract  on  the  river  for  a  steel  mill  plant  of  extensive  character,  and  another 
similar  tract  for  blast  furnaces  for  making  pig  iron. 

The  American  Ship  Building  Company,  located  at  One  hundredth  street  and 
the  river,  has  lately  launched  two  steel  steamers,  each  569  feet  long,  5S  feet 
beam,  and  having  10,000  tons  capacity.  These  are  claimed  to  be  ttie  largest  yet 
built  on  the  Great  Lakes. 

I  am,  Colonel,  very  respectfully,  your  obedient  servant, 

G.   A.   M.   LjI^ElfCRANTZ, 

A89i8tant  Engineer. 
Lieut  Col.  W.  H.  BixBY, 

Corps  of  Engineers. 


K  K  5. 


SURVEY   OF    ILLINOIS    AND   DBS    PLAINES    RIVERS,    ILLINOIS,    FOB 
WATERWAY  FROM  LOCKPORT,  ILLINOIS,  TO  ST.  LOUIS,  MISSOURL 

The  survey,  maps,  plans,  and  estimates  for  a  14-foot  waterway 
from  Lockport,  111.,  to  the  mouth  of  the  Illinois  River,  conducted 
under  the  Board  of  Engineer  officers  appointed  by  Special  Orden^, 
No.  19,  Headquarters  Corps  of  Engineers,  July  5,  1902,  were  com- 
pleted except  some  minor  work  on  the  small-scale  map  and  the  prepa- 
ration of  final  reports. 

The  final  meeting  of  the  Board  will  be  held  as  soon  as  permitted  by 
other  duties  of  its  members,  and  the  final  report  will  be  submitted 
within  a  few  months. 

Lieut.  Col.  Chas.  J.  Allen  was  retired  from  active  service  January 
8,  1904,  and  was  replaced  on  the  Board  by  Maj.  Jas.  L.  Lusk,  Corp? 
of  Engineers,  by  virtue  of  Special  Orders,  No.  17,  dated  War  Depart- 
ment, Office  of  the  Chief  of  Engineers,  April  26, 1904,  and  by  Special 
Orders,  No.  15,  War  Department,  Office  Chief  of  Engineers,  Apnl 
G,  1905,  Major  Lusk  was  replaced  by  Lieut.  Col.  W.  H.  Bixby. 

For  details  of  the  work  see  report  of  J.  W.  Woermann,  assistant 
engineer,  hereto  appended ; 

Money  statement. 

July  1,  1904,  balance  uiiexiiended $43,164.17 

Received  from  sales 10.00 

43, 174. 17 
June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of  im- 
provement 39, 50<.  11 

July  1,  1905,  balance  unexpended 3.667.0« 

July  1,  1905,  outstanding  liabilities— 175.00 

July  1, 1905,  balance  available 3,492,06 
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report  of  mb.  j.  w.  woermann,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III,  July  12,  1903. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  the  work  accom- 
plished under  my  direction  during  the  fiscal  year  ending  June  30,  1905,  in  con- 
nection with  the  surveys,  maps,  plans,  and  estimates  for  a  14-foot  waterway 
from  Loci^port,  111.,  to  the  mouth  of  the  Illinois  River  via  the  Des  Plaines  and 
Illinois  rivers,  and  for  7  and  8  foot  channels  from  Lasalle  to  Ottawa.  111. 

The  character  and  scope  of  the  survey,  the  methods  used  in  the  field,  the 
instructions  issued  for  the  conduct  of  the  various  branches  of  the  work,  the 
descriptions  of  targets  and  permanent  monuments,  etc.,  were  given  in  my 
previous  reports  and  will  not  be  repeated  here. 

As  far  as  possible  a  record  has  been  kept,  in  tabular  form,  since  the  beginning 
of  the  survey,  of  the  various  items  entering  into  the  field  and  office  work.  The 
following  table  shows  the  principal  items  for  each  fiscal  year,  and  also  the  total 
for  the  complete  survey  and  two  sets  of  finished  maps : 


Items. 


Secondary  trianguUttion. 


Nnmber  of  statlonB  established 

Number  of  statiofisoccapied 

Number  of  angles  obeerved 

Permanent  monuments  set 

Prominent  buildhigs  located 

Number  of  towers  erected 

Number  of  trian^lee  adjusted  and  computed 

Number  of  stations,  coordinates  computed 

Number  of  stations,  latitude  and  longitude  computed  .. 
Number  of  buildings,  latitude  and  longitude  computed. 

Number  of  stations,  seconds  in  feet  computed 

Number  of  buildings,  seconds  in  feet  computed 


Tertiary  triangulation. 


Number  of 
Number  of 
Number  of 
Permanent 
Prominent 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 


stations  established 

stations  occupied 

angles  observed 

monuments  set 

buildings  located 

base  lines  measured 

triangrlee  adjusted  and  computed 

stations,  coordinates  computed 

stations,  latitude  and  longitude  computed . . 
buildings,  latitude  and  longitude  computed. 

stations,  seconds  in  feet  computed 

buildings,  seconds  in  feet  computed 


Tear  ending  June  80— 


1S08. 


ei 


1904. 


78 

88 
886 

67 
149 

44 
106 

61 
106 


1906. 


S49 
261 

729 


66 


16 
268 
248 


820 
888 

2,462 


12 

788 


Precise  levels. 


Miles  of  duplicate  levels 

Milesof  single  line,  rerunning,  etc 

Total  miles  of  single  line 

Permanent  bench  marks  estabUshed 

Temporary  bench  marks  established 

Other  bench  marks  determined 

Corrected  elevations  computed,  permanent  bench  marks. 
Corrected  elevations  computed,  temporary  bench  marks 
Level  books  checked  completely 

Topography. 

Number  of  stations  occupied 

Square  miles  of  topography  taken 

Section  comers  located 

High- water  marks  determined 


Hydrography. 


Number  of  stations  occupied 

Bounding  ranges  established  and  located  . 
Number  of  ranges  sounded 


137.9 

62.8 

828.1 

44 

206 


6.906 

290.1 

206 

106 


1,878 
1,110 
1,064 


206.6 

67.2 

468.2 

96 


10.814 

892.6 

160 

66 


4,688 
4,896 
4,461 


96 
48 
186 
48 


21 


28 


163 

663 

66 


Total 
to  June 
80,1906. 


187 
144 
492 
120 
174 

68 
176 
122 
202 

48 
202 

48 


1,069 

1,116 

8,272 

18 

84 

28 

1,067 

1,078 


843.4 
100.6 
796.8 
189 
488 
82 
168 
668 
66 


17J19 
682.7 


211 


6,961 
6,606 
6,606 
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Items. 


Tear  ending  June  30— 


UOB. 


190A. 


Total 
to  June 


Hypmjmetry. 


Milee  of  duplicate  lerelii 

Milee  of  duffle  line 

Total  miles  of  sinsle  line 

Bench  marks  established 

Old  bench  marks  determined. 

Water  ganges  determined 

Sonndinff  pegs  determined  . . . 


587.2 


Bcringa. 

Number  of  holes  drilled 

Total  depth  driUed  below  river  bottom feet. 

Average  depth  drilled  below  river  bottom do... 

Average  depth  drilled  below  low  water do... 

Fieid  map». 

Triangnlation  stations  platted 

Ranges  of  soundings  platted 

Square  milee  of  topography  platted 

Square  miles  of  contours  drawn 

Square  miles  of  contours  checked 

Final  map: 

Noe.  1  to  49,  inclusive: 

Triangnlation  stations  platted 

Square  miles  of  topography  transferred 

Square  miles  of  topography  inked  in 

Lines  of  soundings  platted 

Lines  of  soundings  inked  in 

Test  borings  platted  and  inked 

Maps  of  18e»-1900  (Nos.  50  to 67,  inclusive): 

Triangnlation  stations  platted 

Line-t  of  soundings  erased  and  replatted 

Towns  or  additions  platted  and  inked 

Square  miles  of  top^grap  .y  platted  and  inked 

Scattered  data: 

Miles  of  railroad  platted  and  inked 

Miles  of  canal  platted  snd  inked 

Miles  of  highway  platted  and  inked 

Miles  of  private  road  platted  and  inked 

Miles  of  shore  line  plaited  and  inked 

Miles  of  creek  platted  and  inked 

Miles  of  fence  platted  and  inked 

Number  of  buudinga  platted  and  inked 

Number  of  bridges  platted  and  inked 

Number  of  f ernes  {Hatted  and  inked 

Number  of  borings  platted  and  inked 

Number  of  section  comers  platted  and  inked 

Number  of  names  added 


500 


11A.9: 

688.4 
807.2' 

a» 

64 

125 

1,107  i 


9.9 
28.7 

a5.i 


509 

12^069 
.>  S.7 
.,         88L2 


270' 

290.0 
210.0 
228.8 


98 
44.5 
23.0 


if? 

442.7 
463.9 


994 
68&2 
669.7 
5,505 
4,885 


Publication  inap». 

Triangnlation  stations  platted 

Number  of  negatives  noade 

Number  of  prints  made  from  ne  atives. . 
Square  miles  of  topography  tran**ferreil . 
Square  miles  of  topography  inked  in 


00  . 

678 


6751 

514  I 

I 

51 

1,044  1 

18  I 

20.7, 

155.6  1 
12.8 

46.7  1 

12.3 

12.5  1 

22.0  1 

225.9, 

708' 

21  1 

4  ' 

110  i 

4  ' 

691  , 


217  1 

196  • 

207 

1,2S4  : 

1,284  , 


943LS 

1,5]».5 

691 

64 

145 

l.«7 


12,637 


1,030 
5,506 


6£7 
6B2.7 
5,506 
5,605 
&I4 

51 

1,044 

16 

20.7 

155.6 

12.8 

45.7 

12.3 

UL5 

22.0 

95.9 

708 

21 

4 

110 

4 


217 
196 
207 

i.ai 

L2M 


SECONDABr  TBIANOULATION. 

The  latitude  and  longitude  of  76  secondary  triaugulation  stations  were  re- 
computed between  Grafton  and  Chicago  in  an  effort  to  account  for  a  discrepancy 
of  10  sei-onds  in  azimuth  at  Grafton  between  the  values  obtained  by  the  Missis- 
sippi River  Commission  and  those  carried  down  from  Chicago  on  this  survey. 
No  error  was  found  in  the  computations  of  our  own  work. 

In  pursuance  of  the  authority  secured  from  you  In  August  the  8t<-amer  Pearl 
was  furnished  with  a  crew  and  left  Beardstown  on  September  8  for  the  purpose 
of  setting  18  additional  permanent  monuments  at  tertiary  triaugulation  points 
where  the  secondary  stations  are  comparatively  inaccessible.  This  woi^  was 
completed  on  September  27,  the  steamer  Pearl  transferred  to  Asst.  Engineer 
C.  V.  Brnlnard  at  Beardstown,  111.,  and  the  party  disbanded,  except  Mr.  Henry 
Fox,  who  returned  to  the  Peoria  ottice  to  resume  work  on  the  compntatioos  con- 
nected with  the  triaugulation. 
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The  latitudes  and  longitudes  of  120  secondary  triangulation  stations  and  10 
tertiary  trianguiation  stations  were  stamped  upon  the  bronze  caps  covering  the 
iron  pipes.  This  includes  all  of  the  permanent  stations  marked  by  stone  and 
pipe  between  Chicago  and  Grafton,  excepting  those  at  Lagrange  lock  and  Liver- 
pool, which  were  omitted  because  they  were  under  water  at  that  lime. 

The  permanent  monument  at  trianguiation  station  "  Teoria  Heights,"  which 
was  removed  during  October.  1904,  by  the  park  board  of  Peoria  on  ac(x>unt 
of  constructing  a  new  driveway,  was  reset  upon  the  completion  of  that  improve- 
ment. 

Copies  were  made  in  triplicate  of  Table  No.  1,  consisting  of  36  pages,  and 
Table  No.  2,  consisting  of  56  pages.  Table  No.  1  gives  the  observed  angles, 
the  plane  angles,  logarithm  sines,  logarithm  sides  in  feet  and  meters,  and  the 
triangle  sides  in  feet  and  meters  of  201  triangles,  27  of  which  belong  to  the 
secondary  trianguiation  system  of  the  Chicago  Sanitary  District.  Table  No.  2 
gives  the  latitude  and  longitude  and  seconds  in  feet  and  meters  of  273  points, 
of  which  27  bel«^ng  to  the  secondary  trianguiation  system  of  the  Chicago  Sanitary 
District  and  67  are  buildings ;  also  the  azimuth,  back  azimuth,  and  distance  to 
the  adjoining  stations.  The  descriptions  were  revised  and  typewritten  in  tripli- 
cate of  172  permanent  trianguiation  stations. 

All  permanent  trianguiation  stations  were  platted  and  checked  on  the  original 
index  sheet  to  the  final  maps,  from  which  a  tracing  was  prepared  showing  a 
diagram  of  the  entire  secondary  trianguiation  system*  as  well  as  all  permanent 
tertiary  stations.  On  the  same  map  and  tracing  are  shown  the  Illinois  and 
Des  Plaines  rivers  and  all  adjoining  towns.  The  names  and  figures  were 
stamped  on  the  original  drawing  and  tracing. 

Descriptions,  latitudes,  and  longitudes  were  prepared  in  duplicate  for  the 
United  States  Geological  Sun-ey  of  15  secondary  trianguiation  stations  included 
in  the  reach  from  7  miles  above  to  18  miles  below  Peoria. 

PRECISE  LEVELS. 

The  elevations  of  the  precise-level  bench  marks  between  Chicago  and  Grafton, 
139  in  all,  were  stamped  upon  the  bronze  caps  covering  the  iron  pipes,  or  upon 
the  lead  surrounding  the  coi)i)er  bolt  In  cases  where  there  was  no  pipe. 

A  tabulation  was  prepai-ed  of  the  distances  l)etween  consecutive  bench  marks 
on  the  line  of  precise  levels  from  Grafton  to  Chicago,  with  summation  of  the 
same  from  Grafton  to  Peoria  and  from  Peoria  to  Chicago.  The  length  of  the 
main  line  is  334.52  miles.     The  length  of  the  side  linos  is  14.41  miles. 

The  descriptions  of  72(»  permanent  bench  marks  and  temporary  l)encb  marks 
were  revised  and  rewritten  in  triplicate,  to  accompany  the  final  report 

The  results  of  the  precise  leveling  were  tabulated,  checked,  and  typewritten 
in  triplicate  for  726  permanent  bench  marks  and  temiwrary  bench  marks. 

At  Chicago  the  line  of  levels  was  closed  on  United  States  i)ermanent  l)ench 
marks  99,  98,  and  96,  which  were  established  in  1883  by  the  Mississippi  River 
Commission,  with  the  following  results : 

Elevation  above  Cairo  datum. 


Bench  mark. 

Miaaissippi 

River 
Commis- 
sion, 1888. 

United 

States 

Corps  of 

Engineers, 

1904. 

Discrep- 
ancy. 

U.  8.P.B.  M.9e 

Meters. 
186.8878 
188.4896 
188.4879 

Meters. 
186.40076 
188.66984 
188.62807 

Meters. 
0.00846 

U.S.P.B.M.flS 

.08024 

U.  8.P  B.  M.96 

.09017 

Mean '. 

a.  06796 

•Equals  3.463  inches. 

Seventy-four  pages  of  notes  and  computations  relating  to  the  determination  of 
the  constants  of  the  instruments  and  length  of  rods  used  in  the  precise  leveling 
were  copied  into  the  precise-level  field  books. 

The  descriptions  and  elevations  of  154  permanent  bench  marks  and  temi>orary 
bench  marks  in  the  vicinity  of  Naples,  Beardstown,  Havana,  Pekin,  and  Peoria 
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were  typewritten  in  duplicate  and  checked  for  tlie  use  of  the  United  States  Geo- 
logical Survey.  DeRcripHonR  and  elevations  of  15  precise-level  bench  marks 
were  copied  for  and  at  the  request  of  the  superintendent  of  the  Toledo,  Peoria 
and  Western  Railway. 

TOPOORAPHT. 

During  the  preparation  of  the  final  maps  from  the  field  sheets  a  record  was 
made  of  all  places  where  the  data  on  hand  seemed  to  be  incomplete.  Tracinj?? 
were  made  of  these  portions  of  the  maps  and  men  were  sent  into  the  field  to 
supply  the  missing  data.  At  the  same  time  802  additional  names  of  landowners 
were  secured,  which  it  was  impractical  to  obtain  during  the  general  survey 
without  delaying  the  larger  parties.  The  clumps  of  guide  piles,  which  were 
driven  at  8  bridges  across  the  Illinois  Uiver  during  the  year  1904,  were  located 
Additional  stadia  readings  were  taken  on  8  creeks,  2  sloughs,  and  6  timber  line*': 
220  additional  fences  and  131  houses  were  located.  Most  of  the  latter  were  on 
the  higher  side  of  the  bluff  roads,  and  were  intentionally  omitted  by  the  topop 
raphers  at  the  time  of  the  original  survey.  The  elevations  were  determined  of 
the  lowest  portions  of  all  of  the  bridges  across  the  Illinois  Uiver. 

The  matter  of  revising  the  mai)8  of  1800-1000,  in  accordance  with  the  instruc- 
tions of  the  Board,  proved  a  very  troublesome  proposition  and  caused  much  delay 
In  the  completion  of  the. work.  These  maps  cover  the  valley  from  Peru  to 
Lockport. 

It  was  known  to  the  secondary  triangulation  and  wye-level  parties  that  the 
Sanitary  District  of  Chicago  had  made  detached  surveys  at  a  number  of  places 
on  account  of  certain  damage  suits  which  had  been  filed  against  them.  Before 
undertaking  to  obtain  any  additional  toiK)graphy  along  this  part  of  the  river  it 
was  considered  advisable  to  obtain  blueprints  of  these  recent  surveys  made  by 
the  Sanitary  District,  in  order  to  avoid  needless  expense  in  covering  the  same 
ground  twice  in  the  same  year.  Accortlingly,  a  request  for  these  maps  was  sent 
to  the  ofllce  of  the  Sanitary  District  early  in  September,  1904.  In  reply  I  was 
assured  that  the  matter  would  receive  prompt  consideration.  Under  various 
pretenses,  however,  which  it  is  unneces^ry  to  repeat  here,  the  delivery  of  tbe 
maps  was  ix>stix)ned  from  time  to  time,  and  it  was  not  until  November  28  that 
the  first  batch  of  blueprints  were  delivered  at  our  Peoria  office. 

The  Sanitarj'  District  maps  were  drawn  to  a  larger  sc»ale  than  the  maps  of  this 
survey,  and  as  It  was  evident  that  the  work  had  been  done  carefully  and 
thoroughly,  the  maps  of  1800-1000  were  corrected  and  amended  accordingly,  as 
explained  more  fully  under  the  heading  "  Final  maps." 

The  territory'  covered  by  these  maps  having  been  determined,  a  topographical 
party  was  sent  Into  the  field  on  December  7  for  the  purpose  of  securing  the  neces- 
sary additional  data  l)etween  Peru  and  LockiX)rt.  Three  transit  lines  were  run 
from  the  upper  part  of  Lasalle  to  the  lower  part  of  Peru,  locating  the  corners  of 
the  blocks  and  various  manufacturing  plants.  Stadia  sur>'eys  were  also  made  In 
the  vicinity  of  Seneca,  Morris,  Jollet,  and  I^ockiwrt.  This  party  was  disbanded 
on  January  7,  and  thereafter  the  work  of  comparing  the  old  maps  with  the 
present  tojwgraphy  was  carried  on  by  two  Junior  engineers,  working  separately, 
without  parties.  As  far  as  possible  the  work  accomplished  has  been  embodied  in 
the  following  table,  but  considerable  miscellaneous  data  were  secured,  which  it  is 
Impossible  to  tabulate. 

Table  showing  additional  data  secured  in  t?i€  field  from  Peru  to  Joliet  for 
revising  the  maps  of  1899-1900. 

Towns  or  additions 5 

Square  miles  of  topography 8. 4 

Miles  of  railway 30.5 

Miles  of  highway 16.4 

Miles  of  fence 151.7 

Miles  of  shore  line 8 

Number  of  buildings 143 


Number  of  bridges 12 

Number  of  ferries 

Number  of  section  comers 

^ames  of  Islands 

Names  of  rivers  and  creeks 

Names  of  lakes  and  sloughs 

Names  of  owners  and  tenants.. 


4 
10 

42 

eo 

435 


On  February  21  a  party  was  sent  into  the  field  to  stake  out  and  cross  section 
the  line  of  the  proposed  canal  opposite  Marseilles.  The  center  line,  as  staked 
out,  was  found  to  be  3.1  miles  In  length. 

The  line  of  the  proposed  watenn'ay,  from  the  point  where  it  leaves  the  present 
Illinois  and  Michigan  Canal,  below  Jollet,  to  the  point  where  It  enters  tbe  DeB 
Plalnes  River,  below  the  Brandon  Bridge,  was  staked  out  on  the  ground,  a 
distance  of  5,770  feet 
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UYPBOMETBY. 

About  half  of  the  wye  levels,  which  are  reiwrted  for  the  present  3*enr  In  the 
tabulation  at  the  beginning  of  this  report,  were  run  between  Joliet  and  L'tlca, 
to  determine  additional  high-water  marks  of  1902  and  liXM.  as  the  data  on  hand 
were  not  sufficient  to  permit  these  lines  to  be  drawn  accurately  on  the  profile. 

On  Februai-y  1  a  level  party  was  sent  into  the  field  to  determine  the  amount 
of  land  which  would  be  overflowed  along  the  Kankakee  River  by  the  proposed 
dam  just  below  its  mouth.  Levels  were  run  from  the  mouth  to  witliUi  1  mile  of 
the  Santa  Fe  Railway  bridge.  In  addition  to  these  levels,  16  cross  sections  of 
the  valley  were  taken  at  l,()UO-foot  intervals. 

Forty-five  cross  sections  were  taken  of  the  proposed  canal  opposite  Marseilles, 
and  32  cross  sections  of  the  river  and  proposed  canal  at  Joliet,  111. 

The  descriptions  and  elevations  were  compiled  and  copied  of  685  wye- level 
bench  marks. 

TEST  BORINGS. 

The  work  of  making  test  borings  between  Grafton  and  Lasalle  was  completed 
on  July  2,  1004,  and  the  party  disbanded.  On  July  22  the  boring  boat  with  the 
l*oring  outfit  and  blacksmith  shop  were  temporarily  transferred  to  Capt.  Wm. 
B.  Ladue,  secretary  of  the  Mississippi  River  Commission,  and  Che  rest  of  the 
equipment  to  Asst.  Engineer  O.  V.  Brainard,  and  the  necessary  receipts  taken 
from  each. 

One  hundred  and  nine  additional  sample  bottles  were  filled  and  labeled, 
showing  the  character  and  amount  of  the  material  encountere<l  In  making  the 
test  borings,  making  the  total  number  of  bottles  so  prepared  160.  The  depth 
and  character  of  the  various  strata  were  also  filled  in  on  the  final  maps  for  all 
of  the  holes  drilled  between  Grafton  and  Peru,  a  total  of  517. 

Of  the  60  borings  shown  in  the  tabulation  at  the  beginning  of  this  report  as 
having  been  made  during  the  year  ending  June  30,  1005,  8  holes,  ai^gregatiug 
202  feet  in  depth,  were  made  in  the  river  bed  in  the  vicinity  of  Pearl  and 
Montezuma;  14  borings  and  test  pits,  amounting  to  a  total  depth  of  211  feet, 
were  made  along  the  line  of  the  proposed  canal  opposite  Mai-seilles;  and  38 
borings  and  test  pits,  aggregating  165  feet  in  depth,  were  made  along  the  east 
and  west  bank  of  the  Des  Plaines  River  in  the  vicinity  of  Joliet 

DISf  IIARGE   ME.\SUBEMENTS. 

The  taking  of  discharge  measurements  was  continued  until  the  river  fell  to 
an  ordinary  low-water  stage  about  the  middle  of  August.  As  the  stage  remained 
practically  stationary  after  that,  the  observations  were  discontinued. 

During  July  and  August,  2  measurements  were  taken  at  Pearl,  6  at  Beards- 
town,  6  at  Havana,  2  at  Peoria,  4  at  Henry,  4  at  Ottawa,  and  2  at  Divine. 
Ninety-three  discharge  measurements  were  reduced  and  checked. 

Forty-four  curves  were  platted,  showing  the  variation  in  the  velo<Mty  from  the 
siurface  to  the  bottom  of  the  river  for  44  different  discharge  measurements. 
The  relation  between  the  average  velocity  and  the  observed  velocity  at  six- 
tenths  of  the  depth  was  then  determined  for  each  set  of  measurements.  These 
ratios  were  then  utilized  In  correcting  the  original  computations,  which  were 
based  upon  measurements  taken  at  six-tenths  of  the  depth. 

Nineteen  curves  were  platted,  checked,  and  Inked,  showing  the  discharge  of 
the  river  at  Twelvemlle  Island,  Kampsvllle,  Pearl,  Lagrange  lock,  Beardstown, 
Havana,  Peoria,  Henry,  Peru,  Lasalle,  Ottawa  at  the  Chicago,  Burlington  and 
Quincy  Railroad  bridge,  Ottawa  above  Fox  River,  Morris,  Divine,  Kankakee 
Cut-off,  Channahon,  Willow  Springs,  Riverside,  and  Des  Plaines. 

The  eight  points  at  which  measurements  were  taken  on  this  survey  are 
enumerated  In  the  second  paragraph  of  this  section,  with  the  exception  of  Twelve- 
mlle Island.  The  other  measurements  platted  were  taken  under  the  direction 
of  the  United  States  Geological  Survey,  the  Sanitary  District  of  Chicago,  and  the 
United  States  Engineer  Department  under  previous  surveys.  The  measure- 
ments of  each  are  represented  by  a  special  symbol. 

Reference  should  be  made  to  the  fact  that  at  Havana  and  Peoria,  where  meas- 
urements were  taken  at  the  same  sections  by  this  survey  and  by  the  United 
States  Geological  Survey,  the  discharge  curves  diverge.  The  results  agree  fairly 
well  for  ordinary  stages,  but  at  high  water  our  curves  give  greater  discharges 
than  those  of  the  United  States  Geological  Survey.  In  my  opinion  this  Is 
accounted  for  by  the  tact  that  the  observers  of  the  United  States  Geological 
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Survey  used  small  Price  current  metei"s,  with  comparatively  light  weights,  and 
we  know  from  our  own  observations  that  the  meters  were  deflected  out  of  a  ver- 
tical positipn  very  materially.  This,  of  course,  resulted  in  the  meters  record- 
ing a  lower  velocity  than  actually  existed.  It  is  believed,  therefore,  that  the 
results  obtained  on  this  sur^'ey  with  a  large  Price  current  meter  and  a  00-pcnind 
weight  are  more  reliable. 

It  should  also  be  stated  that  our  measurements  were  taken  from  a  cable  away 
from  the  disturbing  influences  of  the  bridge  piers,  whereas  their  meters  were 
suspended  dire<'tly  from  the  bridges  in  taking  ob.servations. 

The  discharge  measurements  and  curves  were  traced  on  a  single  sheet  about 
43  inches  wide  and  12  feet  long.  Elevations  in  feet  above  Memphis  datum  are 
represented  on  the  long  edge,  and  the  discharge  in  cubic  feet  ver  second  ck>ss- 
wise  of  the  sheet.  All  of  the  lettering  and  figures,  Including  the  title,  notes,  and 
authorities,  were  stami)ed  on  both  the  original  drawing  and  tracing. 

Inasmuch  as  the  maximum  discharge  of  the  Illinois  River  has  heretofore 
been  a  disputed  question,  it  may  l)e  well  to  add  here  that,  when  the  flood  of  lUi4 
was  at  its  highest,  a  discharge  of  115,000  cubic  feet  per  second  was  measured  ai 
Pearl,  111.,  42  miles  al)Ove  the  mouth. 

The  following  discharge  measurements  were  compiled  and  typewritten  in 
quadruplicate,  one  set  for  the  Misslssipi>i  River  Commission  and  three  to 
accompany  the  final  report : 

Sur^-ey  of  Illinois  and  Des  Plaines  Rivers ;  six  sheets,  covering  measure- 
ments taken  at  Twelvemile  Island,  Pearl,  Beardstown.  Havana.  Peoria, 
Henry,  and  Divine,  In  1903  and  1904. 

Survey  of  Illinois  and  I>es  Plaines  rivers ;  three  sheets,  covering  nieasun^ 
ments  taken  at  Ottawa  and  Morris  on  Illinois  River,  and  of  Fox  River  at 
its  mouth,  in  1900. 

United  States  Geological  Survey;  seven  sheets,  covering  measurements 
taken  at  Havana,  I*eoria,  Lasalle,  Ottawa,  Divine,  Kankakee  Cut-oflP,  and 
Jackson  Creek,  in  11K)3  and  1004. 

Sanitary  district  of  Chicago ;  three  sheets,  (covering  measurements  taken 
at  Morris,  in  1892. 

FIELD  SHEETS  AND  FINAL  MAPS. 

In  addition  to  the  work  shown  In  the  tabulation,  the  following  was  accom- 
plished during  the  year  just  closed,  viz :  ■ 

Al)out  1.3  s<iuare  miles  of  topograiihy  were  transferred  from  one  of  the  maffe^ 
of  the  Mississippi  River  Commission,  showing  the  islands  and  we«t  shore  of  the 
Mississippi  River  at  the  mouth  of  the  Illinois  River.  Additions  were  platted 
and  inked  to  the  towns  of  Henry,  Hennepin.  Bureau,  and  Spring  VaHey. 

One  hundred  and  six  additional  section  corners  were  platted  on  the  field 
sheets  and  final  maps,  based  upon  a  number  of  comers  located  in  the  field  dur- 
ing the  month  of  June,  1904. 

Four  hundred  and  sixty-two  bench  marks  were  platted  on  the  field  sheets  ami 
final  maps,  and  the  platting  checked  of  <»08  bench  marks. 

The  supplemental  data  enumerated  in  the  first  paragraph  under  "Topogra- 
phy "  was  platted  on  the  field  sheets  and  final  ma])s. 

The  center  line  and  side  lines  of  the  proiiosefl  14-foot  waterway  were  platted 
and  inked  In  from  Grafton  to  Lockport,  a  distance  of  293  miles.  From  Grafton 
to  I'eru  the  bottom  is  shown  300  feet  wide,  and  from  Peru  to  I^ockywrt  2<H)  feet 
wide.  The  final  estimates,  however,  are  based  ui)on  a  bottom  width  of  200  feet 
for  the  entire  distance.  One  thousand-foot  stations  and  the  distances  in  miles 
were  platted,  checked,  and  inked  for  the  entire  distance. 

Border  lines  and  section  lines  were  platted  and  inked  on  40  of  the  58  final 
maps.  This  work  was  done  on  the  other  18  maps  during  the  preceding  fisojil 
year.  The  parallels  and  meridians  were  platted  and  inked  on  all  of  the  ,18 
final  maps.  • 

The  lettering  was  stamped  on  42  of  the  final  maps,  the  other  16  having  been 
stamiKHl  during  the  previous  year.  The  contour  elevations  were  stamped  uinm 
49  of  the  maps,  and  l>ench  marks,  borings,  and  titles  upon  the  entire  58  maps. 
All  water  surfaces  were  tinted  light  blue  on  the  entire  series. 

An  index  map  to  the  57  final  maps  was  drawn  and  inked  to  a  scale  of  1  Inch 
to  4  miles.  The  pMnillels  and  meridians  were  drawn  at  alx-nilnute  Intervals^ 
based  upon  the  i>olyconic  projection,  but  were  Inked  in  only  for  twenty-minute 
intervals.  This  nmp  shows  the  Hlinois  and  Des  Plaines  rivers,  the  Illinois  and 
Michigan  Canal,  the  Chicago  Sanitary  Canal,  the  principal  lakes  and  tribu- 
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taries,  bluff  lines,  county  lines,  72  cities,  towns,  and  villages,  and  the  distances 
in  miles  from  Grafton  to  Lake  Michigan.  The  stamping  on  this  map  was 
finished  on  May  8,  thereby  completing  the  preparation  of  the  58  final  maps. 

During  the  process  of  photolitliographing,  which  is  referred  t*y  in  detail 
further  on,  all  of  the  maps  were  considerably  soiled.  These  were  all  recleaned 
when  returned  from  the  print ery. 

All  of  the  mai)s  have  a  uniform  width  over  all  of  43  inches,  but  on  account 
of  the  shai)e  of  the  valley  it  was  impracticable  to  make  them  uniform  in 
length  without  having  a  large  amount  of  blank  space  on  some  of  the  sheets. 
The  lengths  are  as  follows:  39  sheets,  12  feet  long;  13  sheets,  10  feet  long; 
C  sheets,  G  feet  long. 

Maps  Nos.  50  to  57,  inclusive,  are  referred  to  further  under  the  next  heading. 

MAPS  OF  1899-1900. 

In  accordance  with  the  instructions  of  your  Board,  these  maps  were  adopted 
as  part  of  the  present  series,  and  revised  and  corrected  to  date.  These  sheets, 
which  were  originally  numbered  from  1  to  8,  inclusive,  were  renumbered  so  as 
to  constitute  Nos.  50  to  57,  inclusive,  of  the  new  series. 

These  maps  were  originally  prepared  under  the  direction  of  a  Board  of 
Engineers  consisting  of  Col.  J.  W.  Barlow,  Maj.  J.  H.  Willard,  and  Maj.  C.  McD. 
Townsend,  from  surveys  made  in  1899-1900  by  F.  M.  Towar  and  James  A. 
Seddon,  United  Stsites  assistant  engineers. 

During  July  and  August,  1904,  the  secondary  triangulation  stations,  parallels, 
meridians,  and  border  lines  were  platted  and  inked,  and  the  sheets  cut  to  the 
standard  width  of  43  inches. 

In  accordance  with  your  instnictions,  the  lines  of  elevations,  which  were 
shown  across  the  bed  of  the  river  at  intervals  of  alx)ut  5<X)  feet,  were  all 
erased  and  replaced  by  soundings  showing  the  depth  in  feet  and  tenths  below 
the  low  water  of  1901 — the  lowest  since  the  ot)ening  of  the  Chicago  Sanitary 
Canal. 

It  Is  believed  that  the  contours  as  shown  are  as  nearly  correct  as  on  most 
other  maps  of  this  character.  However,  a  careful  study  of  the  maps  showed 
that  much  desirable  data  was  lacking.  For  example,  there  are  shown  about 
45  tributaries  to  the  Illinois  and  Des  riaiues  rivers  between  Peru  and  Lock- 
IX)rt,  only  3  of  which  were  named.  More  than  50  islands  were  shown  in  the 
same  distantv,  only  1  of  which  was  nauietl.  It  was  also  found  that  In  certain 
places  the  entire  valley  had  not  been  platted — that  is,  not  up  to  the  high-water 
level  of  18M,  which  was  the  standard  adopted  for  the  territory  l)etween 
Grafton  and  Lasalle. 

As  explained  under  "Topography,"  a  number  of  blueprints  were  obtained 
from  the  Sanitary  District  of  Chicago  showing  tracts  surveyed  by  them  during 
1904,  These  prints  covered  the  area  from  the  head  of  Treats  Island  to  the 
Kankakee  Cut-off,  on  both  sides  of  the  river,  and  from  a  jwiut  1  mile  al)ove 
Morris  to  the  Seneca  Bridge,  on  the  south  side  of  the  river,  and  several  small 
detached  tracts.  These  were  carefully  compared*  with  the  maps  of  189J)-1J)00, 
and  the  necessary  c«rre<'tlons  and  additions  made.  The  contours  were  not 
changed  unless  the  number  and  position  of  the  stadia  elevations  on  the  Sanitary 
District  maps  made  It  probable  that  their  contours  were  more  nearly  correct 
than  those  on  the  Government  maps. 

Tracings  were  made  from  recent  plats  of  Peru,  I^asalle,  Ttlca,  Ottawa,  Mar- 
seilles, Morris,  Channahon,  and  Rockdale.  After  comparing  these  plats  with 
the  towns  on  the  ground  to  see  what  portions  were  actually  improved,  the 
necessary  additions  were  made  to  our  own  maps. 

The  additional  topography  taken  in  the  field  in  the  vicinity  of  Peru,  Lasalle, 
Seneca,  and  Morris  was  first  platted  on  field  sheets  and  then  transferred  to 
the  large  maps.  The  other  miscellaneous  data  secured  In  the  field  and  from 
many  private  sources,  such  as  railroads,  towns,  manufacturing  establishments, 
etc.,  were  platted  directly  on  the  large  maps. 

The  areas  which  will  be  permanently  damageil  after  the  construction  of  the 
proposed  dams  were  Inclosed  in  heavy  broken  blue  lines.  These  lines  Include 
all  lands  up  to  a  height  1  foot  above  the  low-water  levels  In  the  pools. 

All  of  the  proposed  locks  and  dams,  including  projects  A,  B,  C,  and  D, 
were  platted  and  inked  in. 

The  original  lines  on  these  eight  maps  were  drawn  too  fine  to  give  a  good 
reproduction  by  photolithography.  Therefore,  after  cleaning  the  maps  thor- 
oughly on  both  sides,  all  of  the  original  lines  were  retraced.     In  the  case  of 
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the  contours  this  was  a  tedious  and  difficult  job.    All  of  the  original  lettering 
and  figures  were  also  retouched. 

The  following  table  shows  the  additional  amount  of  stamping  done  on  the 
maps  of  189&-1900  so  far  as  it  could  be  tabulated : 

Names  of  islands U 

Rivers,  creelcs,  lakes,  etc 128 

Names  of  streets 523 

Names  of  railroads 42 

Triangulation  stations 51 

Bench  marks    2^"^ 

Section  corners    379 

Distances,  miles,  and  stations 447 

Water  surfaces,  fadii.  gauges,  etc ^^ 

Test  borings  116 

Contour  elevations,  square  miles »> 

Landowners  and  tenants 907 

Miscellaneous  736 

PUBLICATION    MAPS. 

At  the  meeting  of  the  Board  held  in  the  latter  part  of  June,  IdOi,  it  was 
decided  to  prepare  a  second  set  of  maps  to  a  small  scale  for  general  use  It 
was  decided  that  they  should  be  drawn  to  a  scale  of  li  inches  to  1  mile,  so  that 
when  reduced  one-third  in  reproduction  the  published  sheets  would  be  to  a 
scale  of  1  inch  to  1  mile  and  be  similar  in  size  to  the  maps  of  the  Mississippi 
River.  The  maps  as  drawn  are  therefore  18  inches  by  33  inches  inside  the 
border.  I  was  also  instructed  to  draw  the  contour  lines  In  brown  and  to  tint 
all  water  surfaces  a  light-blue  color.  The  amount  of  detail  to  be  placed  on 
the  maps  was  left  to  my  judgment,  to  be  decrided  as  the  work  progressed.  The 
scale  of  the  index  map  to  the  series  was  fixed  at  8  miles  to  the  inch.  For  tbe 
want  of  a  better  name  they  have  been  called  "  Publication  maps  "  in  the  ten- 
day  and  monthly  reports,  and  the  same  designation  has  been  retained  here. 

The  construction  of  these  maps  was  begun  early  in  July  by  determining  tbe 
arrangement  of  the  sheets.  It  was  found  that  exactly  13  sheets  were  required 
to  cover  the  total  distance  from  Grafton  to  Chicago.  For  use  in  construc- 
tion i)arallel8  and  meridians  were  drawn  in  pencil  for  each  minute,  based 
upon  the  polyconic  projection.  In  inking  the  lines,  however,  only  every  third 
line  was  drawn,  so  as  to  cause  as  little  interference  with  the  topography  as 
possible. 

After  giving  the  matter  careful  consideration,  I  decided  that  the  cheapest  and 
l)est  way  to  effect  the  reduction  in  scale  from  the  large  maps  to  the  small  oue^ 
was  by  photography.  One  reason  for  this  conclusion  was  due  to  the  fact  that 
the  large  maps  covered  so  much  area  that  a  pantograph  would  have  to  lie 
reset  so  frequently  that  much  time  would  be  lost  in  that  way.  As  the  drafting 
tables  were  only  5  inches  wider  than  the  large  maps,  much  dlfl^culty  would 
also  be  experienced  in  keeping  a  large  and  small  map  on  the  same  table,  and 
for  obvious  reasons  it  was  impracticable  to  work  on  the  floor  or  make  the  tables 
wider.  Another  reason  was  the  fact  that  there  was  only  one  pantograph  in 
the  district,  and  it  was  considered  desirable  to  have  at  least  four  draftsmen 
work  on  the  reproduction. 

A  5  by  8  inch  camera  of  my  own  was  used  in  taking  the  photographs,  so  that 
the  Government  was  at  no  expense  for  a  machine.  Cramer's  "contrast  plates" 
were  used  for  negatives,  and  Eastman's  "  solio  paper "  for  prints.  Graphite 
impression  pai)er  and  styli  were  used  in  transferring  the  lines  from  the  silver 
prints  to  the  publication  maps. 

One  of  the  12-foot  maps  can  be  photographed  on  two  5  by  8  inch  plates,  but 
in  order  to  eliminate  any  distortion  at  the  ends,  three  plates  were  useii  for  each 
large  map.  To  obtain  the  territory  above  LockpcTrt,  including  most  of  the  city 
of  Chicago,  the  maps  of  the  Sanitary  District  of  Chicago  were  photographed. 
Recent  municipal  plats  of  Peoria  and  Joliet  were  photogrraphed  to  a  scale  of  U 
inches  to  1  mile,  in  order  that  the  whole  of  those  cities  might  be  represented  on 
the  maps.  Mr.  C.  A.  Clement,  Junior  engineer,  is  entitled  to  credit  for  his  care- 
fulness in  photographing  the  maps  to  the  proper  scale. 

During  the  year  the  topography  has  been  transferred  and  Inked  in  on  the 
entire  series  of  thirteen  maps.  As  completed,  the  maps  show  all  the  informa- 
tion represented  on  the  large  maps,  except  the  soundings,  borings,  and  bencD 
marks,  and  the  contours  are  drawn  5  feet  apart  instead  of  1  foot 


Digitized  by  VjOOQIC 


APPENDIX    K   K — REPORT   OF   LIEUT.  COL.  BIXBY. 


2127 


An  index  sheet  to  the  thirteen  publication  mnpn  wuh  drawn  and  Inked  to  a 
scale  of  1  inch  to  8  miles.  It  was  reduced  by  pantograph  from  the  index  sheet 
to  the  large  maps  and  represents  the  same  features  which  are  shown  on  the 
larger  index  map.  The  parallels  and  meridians  are  shown  at  thirty-minute 
intervals. 

The  area  platted  on  each  map,  and  the  amount  of  stamping  w^hich  has  l)een 
done  up  to  June  30,  1905,  is  shown  in  the  following  table : 


No.  of  nutp. 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

II 

12 

13 

Index  map . 

Total. 


Area  on 
map. 


^In^*""  lOontoupa 


Sq.  miles. 
70 
86 
124 
128 
119 
80 
64 
66 
68 
:'0 
31 
124 
235 


Pfr  cent.  'Per  cent. 


100  , 
100 
100  I 
100  , 
100  ' 

25 

65 


100 
100 
100 
100 


100  • 


100 


1,224  I 


No  stamping  has  been  done  on  maps  Nos.  8  to  13,  Inclusive.  The  titles  have 
lieen  stamped  on  mai)s  Nos.  1,  2,  4,  and  the  index  map.  All  water  surfac^es  have 
been  tinted  light  blue  on  majis  Nos.  1  to  5.  inclusive,  and  the  index  map. 

In  Justification  of  the  time  re<iuired  to  execute  the  stamping  on  these  maps, 
the  following  estimate  has  been  prepared  of  the  total  amount  of  stamping  on 
the  entire  series,  based  upon  actual  count  of  the  stamping  of  three  maps  of 
average  character.    The  amount  of  stamping  on  the  index  map  was  counted. 

Counties,  townships,  ranges 381 

Cities,  towns,  landings,  ferries,  etc 287 

Churches,  schools,  post-offlces,  warehouses,  clubhouses,  depots,  etc 241 

Rivers,  lalces,  creeks,  swamps,  canyons 2,022 

Islands,  "miles,"  locks. 6^3 

Railroads    37 

Triangulation    stations 231 

Latitudes  and  longitudes -.   _       349 

Section    numbers 5.003 

Landowners    2,  091 

(^ontour    numbers 8,  753 

Titles  and  notes  (numl)er  of  words) 1,550 

PROFILES. 

A  general  profile  was  platted  and  inked,  showing  the  river  from  Grafton  to 
the  controlling  works  at  Ijockport,  a  distance  of  293  miles.  The  vertical  scale 
is  1  inch  to  4  feet  and  the  horizontal  scale  1  inch  to  4,000  feet.  On  the  pro- 
file are  shown  the  bottom  of  the  channel,  surface  of  the  bed  rock,  both  banks  of 
tlie  river,  630  test  borings,  and  the  following  high-water  and  low-water  lines : 

High-water  lines  platted  on  f/eneral  profile. 


Year. 


1844 

1868 

1888 

1808 

1902 

1902 

1908 

1904,  May 

1904,  March  and 
April. 


Inclusive  points. 


Dis- 
tance. 


Orafton  to  Peoria 

Qrafton  to  Meredoela  . . . 
Orafton  to  Treats  Island 

Grafton  to  JoUet 

Qrafton  to  Pern 

Dn  Page  Biver  to  JoUet . 
Ghrafton  to  Valley  City . . 
Orafton  to  Apple  Creek . 
Orafton  to  Jollet 


Miles. 
150 
72 
2T9 


12 
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LoiC'Water  lines  platted  on  general  profUe, 


Year. 


Indofliye  points. 


1871 1  Henry  to  Pern 

1878 Copperas  Creek  to  Henry  ... 

1879 1  Qrafton  to  Copperas  Creek. 

1879 '  Henry  to  Pern 

1883 PemtoJoliet 

18»4 Grafton  to  Henry 

1901 Grafton  to  JoUet 


I>is- 


JfOe*. 

» 
50 
137 
2H 
86 
196 
2B0 


Some  of  the  lines  were  not  drawn  the  entire  distance,  because  the  data  on 
liand  did  not  warrant  It,  while  others  were  8toi>i)ed  when  they  ceased  to  be  of 
special  interest. 

The  proi>osed  water  surfaces,  bottom  grades,  and  the  location  of  the  locks  and 
dams,  under  the  proposed  projects,  are  shown,  as  well  as  the  towns,  bridges. 
tributaries,  and  other  points  of  interest.  The  profiles  of  the  proposed  lateral 
canals  at  Marseilles  and  Joliet  are  also  shown. 

The  profile  was  traced  on  four  sheets,  7i  to  9  feet  in  length.  All  lettering  and 
figures,  including  the  titles,  were  stamped  on  the  original,  as  well  as  the  tra<^ 
ings.  For  study  purposes  a  second  profile  was  platted  and  inked,  showing  the 
bottom  of  the  river,  the  surface  of  the  bed  rock,  the  right  and  left  bank,  the  low 
water  of  1883  and  1901,  and  the  high  water  of  1883,  1892,  and  1904,  from  Peru 
•  to  Lockiwrt,  a  distance  of  70  miles.  On  this  profile  was  platted  and  inked  Col- 
onel Marsha irs  project  of  1890,  and  the  project  prepared  by  the  Board  of  Engi- 
neers in  1900. 

For  insertion  in  the  rei)ort  of  the  Chief  of  Engineers  a  small  profile  was  pre- 
pared and  traced  to  a  scale  of  1  inch  to  :W  miles,  showing  the  bottom  of  the 
channel,  the  proposed  grades,  and  the  locaitlon  and  lift  of  the  proposed  locks. 
The  same  sheet  shows  five  typical  cross  sections  of  the  proi)osed  waterway. 

HYDBOGBAPHS,  ETC. 

A  tabulation  was  prepared  for  each  of  the  following  gauges,  showing  the 
number  of  days  in  each  year,  from  1894  to  1904,  inclusive,  that  the  water  stood 
at  successive  stages  above  the  low  water  of  1894 : 


Location  of  gange. 


iDistaaoe 

from 
Onftoo. 


Grafton ati 

Kampsville,  below  and  above  dam 31.4 

Valley  City «.6 

Lagrange  lock,  below  and  above  dam I  77. « 

Havana l»-0 

Copparas  Creek,  below  and  above  dam I36lI< 

Peoria WS.3 

Henry,  below  and  above  dam '  198.1 


The  following  hydrographs  were  platted : 


Location  of  gange. 


Henry,  below  dam. 
Henry,  above  dam . 
Lasalle 

Do 

Ottawa 

Do 

Morris 

Do 

Joliet,  below  dam. . 
Riverside 


Inclnsive 

Number 

dates. 

of  yean. 

180B>19M 

S 

1871-190* 

81 

1887-1888 

12 

188B-1WI 

10 

1888-1883 

I 

lixxmiMH 

3 

1887-1887 

1 

1808-190* 

10 

1888-190* 

19 

1888-190* 

18 

Total . 


186 
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The  number  of  years  given  in  the  last  column  does  not  check  with  the  in- 
clusive dates  in  some  cases,  on  account  of  the  fact  that  the  gauge  readings  were 
missing  for  some  of  the  intermediate  years. 

In  addition  to  the  above  hydrographs,  curves  were  platted,  showing  the 
fluctuation  of  the  water  surface,  during  the  year  1904,  at  Grafton ;  Kampsville, 
below  and  above  dam;  Valley  City;  Lagrange  lock,  below  and  above  dam, 
Havana;  Copperas  Creek  lock,  below  and  above  dam;  Peoria,  and  Jackson 
Creek. 

WIDTH   OF  CHANNEL,  AND  PBOPOSED  WATER  8UBFACES. 

The  slope  and  low-water  surface  were  computed  and  checked  for  a  bottom 
width  of  300  feet,  based  ujwn  a  Sanitary  District  flow  of  10,000  cubic  feet  per 
second,  at  fifteen  stations  between  Grafton  and  Peru.  After  a  careful  con- 
sideration of  the  discharge  measurements  taken  at  low  water,  the  natural  low- 
water  flow  of  the  river  was  taken  at  500  cubic  feet  per  second  at  Lasalle,  and 
1,000  cubic  feet  per  second  at  the  mouth.  The  computations  were  based  on  the 
removal  of  the  dams  now  existing  at  Kampsville,  Lagrange,  Copperas  Creek,  and 
Henry.  The  stations  for  which  the  computations  were  made  represent  critical 
cross  sections,  i.  e.,  each  cross  section  is  either  smaller  than  any  other  in  that 
reach  or  else  a  change  of  slope  occurs  at  that  point.  Kutter's  formula  was 
employed,  using  for  "  n  "  a  value  of  0.025. 

A  special  report  was  prepared,  showing  some  of  the  advantages  of  a  «300-foot 
channel  as  compared  with  a  200-foot  channel,  for  that  portion  of  the  waterway 
from  Grafton  to  Lasalle.  The  Board  decided,  however,  that  a  bottom  width  of 
200  feet  was  suflacient  for  navigation,  and  the  slopes  and  low-water  surfaces 
were  recomputed  on  that  basis.  Computations  were  also  made  for  both  widths 
on  a  basis  of  5,000  cubic  feet  per  second  from  the  Chicago  Sanitary  Canal. 

The  slope  and  proposed  low-water  surface  of  the  river  were  also  computed 
for  ten  stations  between  Utica  and  the  mouth  of  the  Kankakee  River,  based  on 
a  channel  200  feet  wide  on  the  bottom  and  a  flow  of  10,000  cubic  feet  per  second 
from  the  Chicago  Sanitary  Canal. 

EXCAVATION. 

Three  thousand  and  fifty-eight  cross  sections  of  the  channel  were  platted  for 
use  in  computing  the  amount  of  excavation  necessary  for  the  proposed  water- 
way. The  original  instructions  of  the  Board  called  for  a  bottom  width  of  300 
feet,  and  the  bottom  grade  and  side  slopes  were  drawn  on  that  basis  for  2,260 
cross  sections  and  measured  and  computed  for  918  cross  sections  before  the 
order  was  received  to  change  to  a  bottom  width  of  200  feet  The  prisms  were, 
therefore,  redrawn,  and  all  of  them  measured  and  checked  with  planimeters. 

The  cross  sections  in  the  vicinity  of  Jollet  show  the  Illinois  and  Michigan 
Canal,  as  well  as  the  Des  Plaines  River.  Those  between  Utica  and  Ottawa 
show  two  prisms,  representing  the  different  projects  estimated  upon.  Forty- 
three  additional  cross  sections  were  platted,  measured,  and  checked  of  proposed 
levees  under  projects  A  and  C  between  Utica  and  Ottawa. 

Excavation  computed. 


Section. 

Projects. 

Inclnsive. 

Length. 

Earth 

excava- 

lion. 

Rock 
excava- 
tion. 

Qrafton  to  BesrdBtown 

Main 

Main 

Main 

AandC. 
BandD.. 

Main 

Main 

Main 

Main 

Main 

E 

Miles. 

1.0-88.0 
89.0-l(S.O 
168.0-289.0 
280.0-241.0 
280. 0-241.0 
242.0-244.4 
244.4-247.6 
247.<^278.0 
274.0-266.8 
9«.  8-288.4 
8'I5.»<288.4 
285.8-286.4 
288.4-20^1 

MUes. 
88.0 
74.0 
67.0 
12.0 
12.0 
8.4 
&2 
25.4 
12.3 

ai 

3.1 
3.1 
2.7 

Miles. 

88 

74 

67 

8 

5 

0 

4 

28 

11 

4 

0 

2 

0 

Miles. 

0 

Beardfitowii  to  Peoria 

0 

Peoria  to  Utica 

0 

Utica  to  Ottawa 

9 

Do 

12 

Ottawa  to  canal  at  Marseilles 

Canal  at  Marseilles 

2 

4 

Canal  at  Marseilles  to  Kankakee  River .... 
Kankakee  River  to  canal  at  Jollet 

4 
7 

Canal  at  Joliet 

8 

River  at  Jollet 

2 

Do                                                .     . 

F   

2 

Canal  at  Joliet  to  new  iiower  plant 

2 

Totel 

281 

47 

PNO  1905  M- 
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Adding  together  the  two  totals  giren  In  the  aboye  table  gives  a  grand  total 
of  328  miles  of  excavation  computed  and. checked.  In  addition  to  the  above 
excavation,  14  miles  of  embankment  were  computed  and  checked. 

LOCKS. 

In  accordance  with  your  Instructions,  plans  and  estimates  were  prepared  for 
locks  80  feet  wide  in  the  clear  and  641  feet  long  between  hollow  quoins.  The 
general  design  prepared  by  the  Board  of  Engineers  on  Deep  Waterways  was 
adopted,  except  that  granite  hollow  quoins  and  miter  sills  were  provided  for 
Lock  No.  1  only.  Five  pairs  of  steel  gates  were. provided  for  each  lock,  the 
weights  of  which  were  estimated  by  the  formulie  derived  in  their  report. 

In  designing  the  cross  sections  of  the  walls  the  factors  of  safety  were  com- 
puted abreast  of  the  lock  chamber  and  opposite  the  upjier  and  lower  gBi». 
The  size  of  the  filling  and  emptying  culverts  were  computed  by  different  methods 
for  all  of  the  locks  and  dimensions  adopted  for  the  present  plans  and  estimates. 

The  following  drawings  were  prepared,  inked,  and  traced,  including  the  titles, 
lettering,  and  dimensions : 

(1)  Full-length  plan  and  elevation  of  Locks  Nos.  1  and  2,  under  the  14-foot 
project     Scale,  1  inch=10  feet 

(2)  Three  cross  sections  of  eacji  of  the  12  locks  under  the  14-foot  projects. 
Scale,  1  inch  =  5  feet 

(3)  Three  cross  sections  of  each  of  the  12  locks  under  the  20-foot  projectR. 
Scale,  1  inch  =  5  feet 

Three  cross  sections  were  platted,  measured,  and  checked  of  each  of  the  24 
lock  pits  under  ttese  projects.  Each  cross  section  shows  the  amount  of  earth 
and  rock  excavation  and  the  amount  of  back  filling  at  that  section. 

A  detailed  estimate  was  prepared  and  checked  for  each  of  these  24  locks 
covering  the  following  items:  Masonry  In  walls  and  f(;undatiou,  structural 
steel  in  gates,  granite  (or  cast  Iron)  In  hollow  quoins,  anchorages  and  connect 
tlons,  valves  and  valve  frames,  oak  timber  in  miter  sills  and  gates,  operatin;; 
machinery,  houses  for  superintendent  and  assistants,  guide  cribs,  earth  and  rock 
excavation,  back-filling,  cofferdam,  and  pumping. 

DAMS. 

In  accordance  with  your  instructions,  plans  and  estimates  were  prepared  of 
movable  dams  of  the  chanoine  wicket  type,  with  wickets  not  to  exceed  18  feel 
in  length.  No  provision  has  been  made  for  service  bridges  from  which  to 
oi)erate  the  dams,  the  experience  in  this  country  having  demonstrated  that  the 
wickets  can  be  safely  and  readily  operated  from  boats  or  scows. 

The  design  prepared  by  Mr.  F,  B.  Maltby,  assistant  engineer,  for  the  proposed 
dam  across  the  Mississippi  River  at  Alton,  111.,  seems  to  have  embodied  in  it 
the  best  American  practice  along  that  line,  and  his  design  has  been  followed  on 
this  work. 

Cross  sections  of  the  river  were  platted  and  inked  In  showing  the  seven  pro- 
posed dam  sites.  From  these  cross  sections  the  thickness  of  the  concrete  base 
and  length  of  wicket  were  determined  for  each  of  the  9  proposed  dams. 

The  following  drawings  were  prepared,  jnked,  and  traced,  including  the  titles, 
lettering,  and  dimensions: 

(1)  Three  large  cross  sections  showing  details  of  the  9  proposed  dams.  Scale, 
i  inch  =  1  foot 

(2)  Elevation  of  iwrtlon  of  the  downstream  side  of  dam  with  18-foot  widtets, 
showing  details.     Scale,  i  inch  =  1  foot. 

{li)  Plan  and  elevation  of  dams  with  18-foot  chanoine  wickets.  Scale.  1 
inch  =  10  feet. 

(4)  Plan  and  elevation  of  dam  with  12-foot  chanoine  wickets.  Scale,  1 
inch  =  10  feet 

(5)  Plan  and  elevation  of  dam  with  10-foot  chanoine  wickets.  Scale.  1 
inch  =  10  feet 

(6)  Plans  and  elevations  of  the  abutments  of  the  9  proposed  dams.  Scale, 
I  inch  =  1  foot. 

A  detailed  estimate  was  prepared  and  checked  of  each  of  the  9  proposed  dams, 
covering  the  items  shown  In  the  following  statement:  For  the  abutments — the 
amount  of  concrete  masonry,  earth,  and  rock  excavation,  back  filling,  and  rip- 
rap: for  dams  proper — the  amount  of  concrete  masonry,  structural  steel,  steel 
castings,  cast  iron,  bolts  and  wasliers,  oak  timber,  earth  and  rock  eicuvatioD, 
cofferdam,  and  pumping. 
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BRIDGES.  * 

A  table  was  prepared  showing  the  following  data  concerning  the  21  existing 
bridges  between  Lockport  and  Lasalle:  Location,  distance  from  Grafton,  kind 
of  bridge,  number  and  length  of  spans,  total  length,  total  width,  elevation  of 
floor,  nature  of  approach,  and  miscellaneous  remarks. 

Estimates  were  prepared  of  the  cost  of  building  or  remodeling  7  railway,  10 
highway,  and  4  city  bridges,  In  order  to  provide  the  draw  spans  necessary  under 
the  main  project  Alternate  estimates  were  prepared  for  4  city,  3  railway,  and 
1  highway  bridge,  substituting  trunnion  bascule  and  rolling  lift  bridges  in 
place  of  swing  bridges. 

An  original  and  alternate  estimate  was  also  prepared  for  each  of  the  4  city 
and  1  railway  bridge  required  at  Jollet  under  a  second  project,  making  a  total 
of  39  bridge  estimates  prepared. 

Each  estimate  includes  the  following  items:  Structural  steel,  cast  iron,  ma- 
chinery, interlocking  plant,  etc.,  for  the  superstructure ;  concrete  masonry,  earth 
and  rock  excavation,  and  cofferdam  for  the  substructure,  and  such  miscellaneous 
items  as  removal  of  old  bridge,  bridge  protection,  guide  cribs,  etc. 

A  table  was  then  prepared  showing  the  following  information  concerning  the 
21  proposed  bridges  between  Lockport  and  Lasalle:  Location;  distance  from 
Grafton;  local  name;  type  of  bridge;  clear  width  of  roadway,  sidewalk,  and 
waterway;  angle  of  skew;  cost  of  substructure,  superstructure,  and  mlsceDa- 
iieous  items ;  total  cost,  and  remarks. 

For  and  at  the  request  of  Mr.  G.  V.  Brainard,  assistant  engineer,  the  follow- 
ing tables  were  prepared  concerning  the  bridges  between  Grafton  and  Lasalle : 

(1)  Table  giving  the  gauge  reading  and  elevation  of  water  surface  at  each 
bridge  during  the  low  water  of  1901. 

.  (2)  Table  giving  the  elevation  of  the  floor  of  each  highway  bridge,  the  base 
of  the  rail  for  each  railroad  bridge,  and  the  lowest  member  for  each  bridge  of 
eitlier  class. 

(3)  Table  giving  the  character  of  each  bridge,  the  clear  opening  of  each  draw 
span,  and  the  motive  power. 

LANDS  DAMAGED. 

As  stated  in  the  section  entitled  "  Maps  of  1899-1900,"  the  areas  which  will 
be  permanently  damaged  after  the  construction  of  the  proposed  dam  were 
inclosed  in  heavy  broken  blue  lines.  These  lines  Include  all  lands  up  to  a  height 
1  foot  above  the  low-water  levels  in  the  pools. 

These  areas  were  carefully  measured  and  checked  with  planimeters,  and  tables 
prepared  showing  the  amount  of  land  damaged  on  each  side  of  the  river  and 
on  the  islands  for  each  mile  of  the  proposed  waterway.  Between  Utica  and 
Ottawa  the  areas  to  be  damaged  were  measured  for  each  of  the  four  projects. 
This  land  has  been  estimated  at  ^100  per  acre,  about  twice  the  market  value, 
to  cover  all  possible  contingencies. 

BIGHT  OF  WAY. 

The  right  of  way  required  for  the  proposed  canal  opposite  Marseilles  was 
computed  for  a  width  of  600  feet.  It  was  estimated  at  ^150  per  acre  in  order 
to  cover  miscellaneous  expenses  which  may  be  incurred  in  securing  it. 

IQstlmates  were  prepared  by  George  H.  &  Edwin  S.  Munroe,  real-estate  dealers 
of  Joliet,  of  tlie  value  of  190  tracts  of  real  estate  in  the  city  of  Jollet,  included  in 
a  strip  100  feet  wide,  along  the  east  side  of  the  Des  Plaines  River,  and  a  strip 
100  feet  wide  along  the  west  side  of  the  Illinois  and  Michigan  Canal,  and  a  plat 
prepared  showing  the  character  of  the  improvements  on  each  lot.  It  was  evident 
from  these  estimates  that  it  was  cheaper  to  widen  the  river  on  the  east  side  than 
to  widen  the  canal  on  the  west  side.  The  figures  furnished  by  this  firm  were 
used  in  preparing  the  estimate  for  Project  E. 

SEVEN-FOOT   AND   EIGHT-FOOT   FB0JECT8   FBOM   LASAIXE   TO   OTTAWA,   ILL. 

Estimates  were  prepared  and  checked  of  the  cost  of  locks,  75  feet  wide  in 
the  clear  and  350  feet  long,  between  hollow  quoins,  for  7-foot  and  8-foot  chan- 
nels from  Lasalle  to  Ottawa,  111.  An  original  and  alternate  plan  has  been 
considered  for  each  depth,  making  the  lifts  of  the  locks  6  feet,  7  feet,  9  feet,  and 
10  feet,  respectively.  The  estimates  include  the  masonry,  gates,  anchorages, 
valves  and  valve  frames,  cofferdams,  earth  and  rock  excavation,  and  back  filling. 
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fistimatefl  were  also  prepared  and  checked  of  the  cost  of  movable  dams  of  cor- 
responding heights.  These  were  made  in  detail,  covering  the  same  items  in- 
cluded in  the  estimates  for  the  dams  under  the  14-foot  projects. 

Twenty  cross  sections  of  the  river  were  platted,  meamired,  and  cfaedked,  and 
the  amount  of  excavation  computed  and  checked,  for  the  7-foot  and  8-foot  projects 
under  the  low-level  plan.     Tender  the  high-level  plan  no  excavation  Is  necessflry. 

A  summary  of  cost  was  prepared  for  two  7-foot  and  two  8-foot  projects  be- 
tween Lasalle  and  Ottawa,  covering  the  cost  of  locks,  dam,  bridi^  and  exca- 
vation. 

PHOTOUTHOGRAPHINO  THE  FINAL  If  APS. 

Proposals  received  in  June,  1004,  Indicated  that  100  sets  of  photolithographic 
copies  of  these  mai)8,  in  two  colors,  could  be  obtained  for  less  money  than  it 
would  cost  to  trace  the  majm  and  furnish  ten  sets  of  blueprints.  Among  addi- 
tional arguments  in  favor  of  photolithographing  was  the  fact  that  with  tbe 
draftsmen  and  office  room  available  It  was  imiH>s8ibIe  to  trace  the  maps  within 
a  year.  In  addition  to  the  other  work  outlined  by  the  Board.  I'pon  the  recom- 
mendation of  the  assistant  engineer  the  Board  decided  to  have  the  maps  photo- 
lithographed,  and  on  July  21,  IIKH.  n  contract  was  awarded  to  the  Greeley 
Printery,  of  St.  Louis,  for  furnishing  100  sets  of  each  of  the  58  final  maps, 
in  two  colors,  for  ^,233.65. 

The  first  four  maps  were  sent  to  them  on  August  0,  1905.  The  first  proofs 
submitted  by  them  indicated  thait  they  did  not  have  a  proper  conception  of  the 
accuracy  required  in  the  process  of  reproduction,  and  some  trouble  was  expe- 
rienced in  bringing  the  work  up  to  the  standard  desired.  By  critically  tejJtin^ 
and  examining  ea<*h  proof,  however,  a  very  good  set  of  reproductions  has  been 
secured.  AcH'ording  to  the  statement  of  the  company  the  high  quality  of  the 
work  required  delayed  the  execution  of  the  work,  and  it  was  not  until  June  28, 
1905,  that  the  contract  was  finally  completed. 

GAUGE  SECORDB. 

The  work  of  compiling  all  the  gauge  records  obtainable,  relating  to  the  Illi- 
nois and  Des  Plalnes  rivers,  has  been  continued  during  the  year,  and  a  large 
number  of  additional  readings  secured.  The  following  table  gives  the  complete 
list  of  gauge  readings  compiled  up  to  Jane  30,  1905 : 

List  of  gauge  records  a)mpUed  during  surrey  of  Illinois  and  Des  Plaines  rirff? 

made  in  1902-1905. 


No.'  Li(x»tion  of  gauge. 


Grafton 

.....do 

Deer  Plain... 

Hardin 

Columbiana . 
Kampsville.. 


Inclusive  dates. 


Ang.  12, 1899,  to  Sept.  80. 1«S. 
Apr.  iTlSM,  to  Dec.  31. 190i. 
Nov.  7, 1878.  to  Jnne  9K 1880L 
Not.  la  1878,  to  Jnne  80, 18B0. 
Nov.  4. 1878,  to  Oct.  18, 18801 
Har.  8, 1881,  to  Not.  17, 188S. 
May  18, 1897,  to  Jnly  31, 18BBL 


Kamperille,  below  dam i  Ang.  1, 1808,  to  Dec.  SI,  1901. 

KampBTlUe,  above  dam Sept. '"  *  *"       *"  "~" 

Pearl 


do 

do 

Valley  City 

do 

Meredoeia 

....do 

Lagrange  lock  site 

Lagrange  lock,  below  dam 

Lagrange  lock,  above  dam I  May  1, 1800.  to  Dec.  31, 1904. 

Beardstown Oct.  28, 1878,  to  May  31, 1881 

....do Nov.  9, 1881,  to  Jnne  86,1884* 

do Jan.  6, 1885,  to  Nov.  20, 189S. 

....do Mar.  1, 1898,  to  Dec.  81, 1904. 

Browning Oct.  lOi,  1908,  to  Dec.  31,  lOOR 

SharpB  Landing '  Oct.  88, 1878,  to  Jnne  30, 1880. 

Holmes  Landing Oct.  10, 1908,  to  Dec.  81. 19081 


I  8e^.  10, 1803,  to  Dec.  81, 1904. 
Not.  10, 1878,  to  Not.  28,  im. 
July  1, 1880,  to  May  14, 1881. 
Jan.  1. 188S,  to  Dec.  81, 1904. 
Nov.  1, 1878.  to  Jnne  80, 1880. 
Dec.  18, 1888,  to  Dec.  31, 1904. 
Not.  1, 1878,  to  May  81, 1881. 
Jan.  19, 1884,  to  Dec.  31, 1904. 
July  19, 1888,  to  Dec.  31, 1889. 
Jan.  1, 1890,  to  Dec.  81, 1904. 


Bath. 

Havana 

....do 

Liverpool  . 


Oct.  84, 1878,  to  Mar.  81, 1879. 
Oct.  23, 1878.  to  May  81, 1881. 
Jan.  1, 1896,  to  Dec.  31. 1904. 
Nov.  SOTim,  to  Deo.  81, 190B. 
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List  of  gauge  records  compiled  during  survey  of  Illinois  and  Des  Plaines  rivers 
made  in  i90^1905— Continued. 


Location  of  gauge. 


Inclusive  dates. 


Copperas  Creek 

Copperas  Creek  lock,  below  dam  . 
Copperas  Creek  lock,  above  dam  . 

Kingston  mines 

Pel& 

do 


.do- 
.do. 
.do. 
.do. 


Peoria,  P.  &  P.  U.  R.  B.  bridge 

Peoria,  lower  free  bridge 

do 

do 

do 

do 

do 

Peoria,  upper  free  bridge 

Chillicothe 

Lacon 

Henry 

Henry  lock,  below  dam 

Henry  lock,  above  dam 

Lock  No.  1,  minois  and  Mississippi  Canal . 
Peru. 


Lock  No.  15,  Illinois  and  Michigan  Canala. 
.do , 

do. 
do. 


Lasalle,  wagon  bridge 

Utica 

Buffalo  rock 

Lasalle,  county  farm 

Ottawa,  C,  B.  &  O.  R.  B.  bridge. 

Ottawa,  between  bridges 

Ottawa,  wagon  bridge 

Ottawa,  above  Pox  River 

Flemmingfarm 

Douglas  nrm 

Marseilles,  above  dam 

do 


....do 

Marseilles  (Z  miles  east  of)  . 

Seneca,  U.  8.  gauge 

Seneca,  C.  S.  D.  gauge 

Morris 

....do 

do 


.do. 


E.  J.  &  E.  B.  B.  bridge 

do 

One-fourth  mile  above  Kankakee  Biver 

Kankakee  feeder  aqueduct 

Kankakee  Cut-off 

Three-fourths  mile  below  mouth  of  Dupage  River . 

Mouth  of  Jackson  Creek,  U.  S.  gauge 

do. 


Mouth  of  Jackson  Creek,  C.  S.  D.  gauge 

Foot  of  Treats  Island 

Head  of  Treats  Island 

Joliet,  below  Adams  dam,  U.  8.  gauge 

Joliet,  below  dam,  E.,  L.  &  P.  gauge 

Joliet,  above  dam,  E.,  L.  &  P.  g»uge 

Joliet,  above  Dam  No.  1,  C.  S.  D.  gauge 

Joliet,  upi>er  end  Lock  No.  6, 1.  C.  C.  gauge, 
do. 


Lockport,  Ninth  Street  Bridge  . 

Willow  Springs 

do 

Riverside 

....do 

....do 

DesPlaines 

....do 

....do 


Sept.  1, 1873,  !o  Dec.  81, 1876. 
Jan.  1, 1877,  to  Dec.  81, 19M. 
Oct.  6, 1877,  to  Dec.  31, 1904. 
Dec.  4, 1903,  to  Nov.  5, 1904. 
Apr.  1, 1890,  to  July  81, 1892. 
Apr.  1, 1898,  to  July  12, 1898. 
Mar.  1, 1890,  to  Apr. )»,  1899. 
Jan.  15, 1900,  to  Dec.  81, 1900. 
Mar.  1, 1901,  to  May  81, 1901. 
Mar.  1, 1902,  to  Oct.  81, 1904. 
^ar.  10.  190B,  to  Dec.  81, 1904. 
Jan.  1, 1867,  to  Sept.  80, 1871. 
Jan.  13, 1873,  to  Nov.  30. 1877. 
May  1. 1882,  to  Dec.  9, 18^. 
Apr.  17. 1883,  to  Apr.  80, 1883. 
Feb.  6, 1884,  to  Sept.  80, 1888. 
Apr.  1, 1889,  to  Dec.  31, 1904. 
Feb.  6,  "^^^   to  T>rr  !r    ^^\ 
Apr.  II'   i  ^  ..'.;>.■■■; I,  vmW. 
Dec.  6,  llHii.  tu  (Jet.  31,  llMM. 
Junel,  1869,  to  Dec.  ai,  1870. 
Jan.  1, 1H71,  to  Dec.  31, 1904. 
Sept.  IH,  IsTl,  to  Doc.  31,  Wm. 
Nov.  S&J,  1««,  to  Oct.  31,  1904. 
Mar.  2r»,  1889,  to  Nov.  30,  1889. 
Jan.  1,  m)7,  to  Nov,  30, 1877. 
Aug.  1,  IHh;^  to  Nov.  3,  \\m. 
June  19,  J89:^,  to  Nov.  19,  1894. 
Apr.  1,  \m,  to  Dec.  :^,  1904. 
Itor.  18,  19U3,  to  Sept.  30,  ]9fJ3. 
Apr.  4.  1900,  to  Nov.  30,  1900. 
July  80, 1883,  to  Nov.  10, 1H83. 
Apr.  1,  \m\  to  Nov.  30, 1900. 
Mar.  12,  ]9();i  to  Feb.  13, 1904. 
Aug.  1, 188:^,  to  Oct.  27,  1883. 
Jan.  17,  \m\  tf)  Dec.  31,  1900. 
Mar.  19,  18W»,  to  Nov.  3l>,  1889. 
Mar.  29,  1900,  to  Nov.  30,  1900. 
July  2J»,  188;^  to  Oct.  31, 1883. 
July  21*,  18.s:i,  to  Oct.  27, 1883. 
Mar.  IH.  1S89,  to  Noy.  30, 1880. 
July  8,  IKW,  to  Nov.  30,  1900. 
Apr.  15,  V.m,  to  Nov.  3f),  1900. 
Apr.  21, 1900,  to  Nov.  30, 1900. 
Mar.  11,  IWKi,  to  Auk'.  2«,  1903. 
Mar.  12,  1887,  to  July  :«>,  1887. 
June2(t.  18{K^,  to  Mar.  31, 1898. 
Dec.  10,  1899,  to  Nov.  3H,  1900. 
Apr.  211.  mm,  to  De(^  H,  1904. 
Apr.  25. 1900,  to  Nov.  :*(,  1900. 
Jan.  1,  \m\  to  July  9,  1904. 
July  29,  188:^,  to  Nov.  3,  188:i. 
Jan.  20,  1904,  to  July  II,  M>4. 
Jan.  1,  \sn\  to  Dec.  27,  1903. 
Feb.  11,  \\m.  to  July  14,  1904. 
Apr.  2,  l'>Ki,  to  Nov.:ii>.  n«iO. 
Apr.  17,  !'.«>:{,  to  Drc.  ai.  VMM, 
Dec.  15, 19U6J,  to  Mar.  8,  1U)4. 
July  29, 1883,  to  Oct.  27, 1883. 
July  29, 1883,  to  Oct.  27, 1883. 
July  29, 1883,  to  Nov.  3, 1883. 
Jan.  1. 190},  to  Nov.  80, 1904. 
Aug.  1, 1901,  to  Nov.  30, 1904. 
May  7, 1892,  to  Mar.  31, 1898. 
July  6, 1893,  to  Nov.  20, 1894. 
Feb.  1, 1897,  to  Nov.  30, 1904. 
May  28, 1900,  to  Nov.  30, 1904. 
Aug.  3, 1890,  to  Dec.  81, 1890. 
May  4. 1892,  to  May  14, 1898. 
May  15, 1886,  to  Dec.  28, 1889. 
July  24, 1890,  to  Dec.  27, 1890. 
May  3. 1892,  to  Dec.  31, 19(»4. 
May  26, 1887,  to  Dec.  81, 1889. 
July  22, 1890,  to  Dec.  31, 1890. 
Feb.  19, 1896,  to  Mar.  31, 1898. 


A  great  deal  of  time  and  attention  has  been  devoted  to  this  feature  of  the 
work.  All  possible  sources  of  information,  so  far  as  known,  have  been  investi- 
gated.   Government,  State,  and  municipal  offices  have  been  searched ;  railroads. 
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private  corpora tioiw,  and  individaals  hare  contrlbated  whatever  records  tbey 
poflseased.  A  historical  sketch  was  prepared  of  each  of  these  gauges,  showing 
when  and  hy  whom  it  was  estahlislied,  the  metliods  osed  in  determining  its 
elevation  at  different  periods,  and  other  un|)ortant  information. 

The  total  nnmber  of  sheets  compiled  is  561,  exclasive  of  the  62  descriptioDs 
or  sketches  Just  mentioned.  As  a  ruie  each  sheet  contains  a  full  year's  reading 
but  in  some  cases  readings  were  taken  only  during  the  navigation  season  and  in 
others  only  during  the  progress  of  some  survey.  The  reading  of  tlie  gauges 
established  on  the  present  survey  was  discontinued  on  December  31.  19(H. 

Second  and  third  copies  have  been  made  of  all  of  these  sheets,  so  as  to  hare 
three  complete  sets  acct)mpany  tlie  final  report  Each  set  has  been  arrant 
in  26  files  of  convenient  size,  each  of  which  was  bound  in  manlla  covers  and  ap- 
propriately lettered. 

IflSCnUANBOCS. 

A  tracing  was  made  from  an  original  map  and  profile  owned  by  the  State 
canal  commissioners  showing  the  Illinois  and  Michigan  Canal  from  Peru  to 
Morris,  111.  This  was  used  in  considering  the  question  of  whetlier  it  was  advis- 
able to  prepare  an  estimate  for  a  14-foot  waterway  via  the  line  of  ttie  Illinois 
and  Micliigan  Canal. 

A  tabulation  was  prepared  and  checked  showing  tlie  high-water  marks,  de- 
termined and  compiled  from  Lockport  to  Grafton  for  each  of  the  followinir 
years :  1844,  1849,  1851,  1858,  1866,  1883,  1887.  1890,  1892,  1902,  and  1904. 

Computations  were  made  of  the  velocity  of  the  current  during  the  high  water 
of  1892  and  1904  at  thirteen  points  between  Peru  and  Joliet  The  velooitr 
curves  ii^re  platted  for  four  of  these  points.  These  were  prepared  to  delermine 
what  portions  of  the  river  would  be  rendered  unnavigable  during  flood  stages. 

A  complete  list  was  prepared  and  checked  showing  tlie  distances  from  tlie 
mouth  of  the  river  to  all  lights,  landings,  bridges,  and  towns  along  tlie  lilinol^ 
and  Des  Plaines  rivers  and  the  Chicago  Sanitary  Canal  bet^'een  Grafton  and 
Lake  Michigan. 

For  and  at  the  request  of  C.  V.  Brainard,  assistant  engineer,  a  tracing  wa$ 
made  showing  6  square  miles  of  territory*  in  the  vicinity  of  the  Atchlsoa  To- 
peka  and  Santa  Fe  Railway  bridge,  including  contours  and  soundings. 

A  map  of  the  Kankakee  River  Valley  from  the  mouth  of  the  river  to  tbe 
Santa  Fe  Railway  bridge  (a  distance  of  5  miles)  was  platted  and  inked  oa 
tracing  cloth,  showing  the  area  to  be  overflowed  by  the  proposed  dam  below  the 
mouth  of  the  Kankakee  River. 

A  sketch  map  was  drawn  and  inked  in  showing  the  waterways  in  nortbem 
Illinois  and  southern  Wisconsin  to  a  scale  of  1  inch  to  60  miles.  This  is  de- 
signed to  occupy  one  page  of  tbe  Annual  Report  of  the  Chief  of  Engineers. 

A  table  was  prepared  for  the  Sanitary  District  of  Chicago  giving  tbe  differ 
ences  between  Chicago  datum  and  Memphis  datum  at  all  points  from  Cbiea^ 
to  Joliet  where  the  precise  levels  of  this  survey  were  connected  with  tliose  nio 
by  the  Sanitary  District  in  1892. 

For  and  at  the  request  of  the  city  engineer  of  Peoria,  111.,  he  was  furnished 
with  the  descriptions  and  elevations  of  thirteen  precise  level  bench  marks 
located  In  the  city  of  Peoria. 

Written  notices  were  Issued  announcing  the  sale  of  unserviceable  engineer 
property  at  public  auction  at  the  Peoria  office,  on  April  20,  1905.  On  the  date 
specified  all  of  the  unserviceable  property  then  on  hand  was  disposed  of  and  a 
statement  and  affidavit  covering  the  same  rendered  in  duplicate. 

The  titles  were  inked  in  on  both  ends  of  28  rolls  of  profiles,  cross  sectioos. 
and  hydrographs. 

The  limits  of  the  territory  covered  by  each  field  book  were  stamped  on  the 
covers  of  442  different  books. 

An  estimate  was  prepared  of  the  cost  of  the  proposed  concrete  wall  8.6-ii 
feet  long,  between  the  Des  Plaines  River  and  the  proposed  canal  at  Joliet 

The  amount  of  earth  and  rock  excavation  was  tabulated  by  miles  and  cbeolked 
for  each  of  the  eleven  sections  from  Grafton  to  Lockport  into  which  the  water- 
way has  been  arbitrarily  divided.  A  summary  was  prepared  for  each  of  these 
eleven  sections  showing  the  cost  of  each  of  the  following  items :  Earth  excava- 
tion, rock  excavation,  embankments,  locks,  dams,  bridges,  right  of  way.  »^^ 
overflowed  lands. 

Two  summaries  were  prepared  showing  the  total  cost  of  the  proposed  14-foot 
waterway  from  Lockport  to  Grafton — one  by  sections  and  one  by  items. 
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Work  was  continued  on  the  computation  of  the  cost  of  the  various  branches  of 
the  field  and  office  worli.  Pay  roils,  ten-day,  monthly,  and  civil-service  reports 
were  prepared,  quarterly  returns  of  property  rendered,  accounts  audited,  cash 
statement  rendered,  and  other  clerical  work  attended  to. 

During  the  latter  part  of  June  the  field  books,  maps,  profiles,  and  miscellaneous 
data  pertaining  to  this  survey  were  packed  in  boxes  preparatory  to  vacating  the 
Peoria  oflice.  A  portion  of  the  oflSce  furniture,  tools,  and  miscellaneous  material 
were  shipped  to  Beardstown,  111.,  on  June  29,  and  the  remainder  to  Chicago,  111., 
on  June  30.    The  Peoria  ofl[ice  was  closed  on  the  night  of  June  30. 

REDUCTION    OF   THE   FOBCE. 

The  following  civil-service  employees,  each  of  whom  rendered  faithful  and 
efficient  service,  were  laid  off,  furloughed,  transferred,  or  resigned  during  the 
year  on  account  of  the  completion  of  the  work  upon  which  they  were  engaged 
or  for  other  good  and  sufficient  reasons : 


Name. 


Title. 


Date. 


McOaughan,  Henry  T . 

Foreman,  Robert 

Woermann,  P.  C 

Tudor,  C.G 

Thogerflon,  T.  C 

Had8on,w.  D 

Harting,  H.  D 

Webster,  D.W 

Seesinghaus,  E.  F 

Falconer,  O.C 

Sargent,  A.  W 

Emmona,  O.L 

Moakovitz 

Rood.  Elizabeth 

Marsh,  Earia 

Beet^ohn  H 

Pox,  Henry 

Wheeler,  A.  C 

Clement,  C.  A 

Dui8,P.B 

Morley,Pred 

Davenport,  B.  F 

Hedstrom,  E.  A 

Hanser,  R.  L 


Sorvey  man 

do 

Junior  engineer . 

Draftsman 

Surveyor 

Survey  man 

Junior  engineer . 

do 

do 

Clerk 

Junior  engineer . 

Survey  man 

do. 

Recorder 

Junior  engineer . 
do....* 


do 

.....do 

.....do 

.....do 

do 

Draftsman... 

do 

Survey  man . 


July  10,1904 
July  28,1901 
July  27,190A 
Aug.  13, 1904 
Sept.  19, 1904 

Do. 
Nov.  8,1904 
Nov.  9,1904 
Nov.  21, 1904 
Dec.  81,1904 
Mar.  15,1905 
Apr.  15.1906 
May  4,1905 
May  12,1905 
May  13,1905 
May  25,1905 
May  31,1905 
June  8,1905 
June  6,1905 
June  16, 1905 
June  23, 1905 
June  80, 1905 

Do. 

Do. 


On  July  1  there  remained  on  this  work  six  employees :  The  assistant  engineer 
and  B.  E.  Dillon,  recorder,  engaged  on  the  annual  and  final  reports ;  W.  Arthur 
Lafler,  Junior  engineer,  who  will  be  employed  about  two  weeks  in  finishing  up 
some  miscellaneous  work ;  George  W.  Ramsey,  O.  W.  Boers,  and  A.  D.  Llewellyn, 
employed  in  completing  the  stamping  on  the  publication  maps. 
Very  respectfully,  your  obedient  servant, 

J.  W.  WOEBMAMN, 

Assistant  Engineer, 
Col.  O.  H.  Ernst, 

Corps  of  Engineers,  t/.  8.  Army,  President  Board  of  Engineers, 

Waterway  from  Lockport,  III,  to  Mouth  of  Illinois  River 
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IMPROVEMENT  OF  ILLINOIS  RIVER.  ILLINOIS,  AND  CONSTRUCTION 
OF  ILLINOIS  AND  MISSISSIPPI  CANAL. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
MAJ.  C.  S,  RICH 6  AND  LIEUT.  COL.  W.  H.  BIXBY,  CORPS  OF  ENGI- 
NEERS. 

IMPROVEMENTS. 

1.  Illinois  River,  Illinois.  3.  Illinois  and  Mississippi  Canal. 

2.  Operating    and    care    of    Lagrange 

and     Kampsville     locks,     Illinois 
River,  and  approaches  thereto. 


United  States  Engineer  Oppicb, 

Chicago,  III.,  July  15, 1905. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  in  my  charge  for  the  fiscal  year  ending  June  30,  1905. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


L  L  I. 

IMPROVEMENT  OF  ILLINOIS  RIVER,  ILLINOIS. 

A  high  stage  of  water  has  prevailed  throughout  the  year,  rendering 
dredging  unnecessary  to  maintain  the  7-foot  depth. 

Repairs  to  the  fleet  have  been  continued,  3  dredges,  2  steamers,  4 
barges,  4  scows,  1  pile  driver,  and  3  quarter  boats  having  been  repaired 
and  worn-out  parts  renewed,  the  work  being  done  by  the  regular  force 
employed  to  maintain  and  operate  the  fleet.  Five  clumps  of  5  piles 
each  were  driven  above  the  ways  at  Beardstown  to  serve  as  a  fender 
against  ice  and  drift.    One  new  barge  was  built. 

A  snagging  trip  over  the  river  in  August  and  September  resulted 
in  the  removal  of  120  snags. 
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The  modification  of  bridges  ordered  by  the  Secretary  of  War  Feb- 
ruary 27,  19(M:,  was  in  progress  during  much  of  the  fiscal  year  and  1= 
nearly  completed. 

The  work  of  the  sanitary  district  of  Chicago  in  lowering  the  dam> 
at  Kam])sville  and  I^grange  was  delayed  by  high  water,  and  an 
extension  of  the  time  limit  to  May  23,  1906,  was  granted  by  the  Secre- 
tary of  War.  By  authority  of  the  Department  the  sanitary  district 
was  allowed  the  use,  free  of  cost,  of  2  quarter  boats,  2  barges,  and  J 
pumps  belon^ng  to  the  Illinois  River  improvement,  in  view  of  tk 
fact  that  their  work  is  practically  in  connection  with  the  improve- 
ment of  Illinois  River. 

A  bar  having  formed  in  Illinois  River  at  the  mouth  of  Senadiwine 
Creek  by  reason  of  the  diversion  of  the  creek  channel  by  the  Atchison. 
Topeka  and  Santa  Fe  Railway  Company  at  their  crossing  near  Chilli- 
cotne,  a  dredge,  tender,  and  two  scows  were  loaned  to  the  railway 
company  for  the  purpose  of  clearing  the  channel,  authority  having 
been  granted  by  the  Department. 

The  steamboat  Mary^  belonging  to  Richard  Hulett,  was  sunk  at 
Beardstown  in  a  storm  April  29, 1905,  and  no  other  plant  being  avail- 
able for  floating  the  boat,  the  owner  was  allowed  the  use  of  certain 
Government  plant  with  which  he  succeeded  in  raising  his  boat. 

Report  of  Junior  Engineer  J.  R.  Fuller  is  herewith.  He  deserTe> 
much  credit  for  faithfuland  efficient  services. 

PROPOSED   APPLICATION   OP  .FUNDS. 

It  is  proposed  to  apply  these  fimds  to  maintaining  the  navigable 
channel  of  7  feet  depth  between  Copperas  Creek  dam  and  the  mouth 
of  the  river,  removing  snags,  care  and  repair  of  plant  and  property, 
and  in  making  such  local  surveys  as  may  be  necessary  from  time  to 
time. 

Money  statement. 

July  1,  1904.  balance  unexpended $65, 122.  h 

June  liO,  lOOf),  amount  exi)ended  duriiig  fiscal  year,  for  works  of  im- 
provement     21.2.V».01 

July  1,  IIKK),  balance  unexi)ended 43,S»Jti.2T 

July  1,  1905,  outstanding  liabnities l,50tu«» 

July  1.  lJ)Or>,  balance  available 42,3012: 

Amount  (estimated)  required  for  completion  of  existing  project 182,  DOCK*' 


APPBOPBIATION  S. 

June  30,  1880,  available  from  previous  appropriations $38,337.81 

Act  of—  _ 

June  14,  1880 —  110, 001).  on 

March  3,  1881 250, 000.  (V' 

August  2,  1882 175,000.c»^ 

July  T),  1884 100.000. Of. 

August  5,  188(J 112,300.a 

August  11,  1888 20aOOO.(X| 

Joint  resolution  September  29,  1890 200,000.0C 
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Act  of— 

July   13.   1892 ^100,000.00 

August  18,  1894 35,000.00 

June  3,  1896 40,000.00 

March  3,  1899 100,000.00 

June  3,  1902 75,000.00 

1,  535, 837.  81 
Received  from  all  other  sources 535.40 

Total 1, 536, 373. 21 

Expended  to  June  30,  1905 1,492,506.94 

Balance  unexpended  June  30,  1905 43, 866. 27 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  steamboats  and  barges  at  8t,  Louis,  Mo,,  via  Illinois 
River,  calendar  year  1904* 


Month. 


March 

April 

BlAy 

June 

July 

Augrust 

Beptemher 
October  ... 
November. 
December . 

Total 


Arri- 
yals. 


149 


Depar- 
tures. 


^^^vts\  ^JiJ;, 


6 
9 
8 

18  . 
82  . 
85   . 

19  . 
15  I. 
11    . 

8  ,- 


Tons. 


Tons. 


146 


9,430 


5,006 


BEPOBT  OF  MB.   JAMES   B.   FUIXEB,   JUNIOB  ENGINEEB. 

Beabdstown,  III.,  July  1,  1905, 
Colonel:  I  have  the  honor  to  suhmlt  the  following  report  of  operations  for 
improving  Illinois  River  for  the  fiscal  year  ending  June  30,  1905 : 

The  work  for  the  year  has  consisted  in  keeping  the  river  clear  of  snags  and 
repaifs  to  the  floating  plant.  Owing  to  the  good  stage  of  water  throughout  the 
entire-  year  no  dredging  was  necessiiry.  There  is  a  navigable  channel  of 
approximately  7  feet  at  low  water  from  CJopperas  Creek  lock  to  the  mouth  of 
the  river,  except  at  the  following  places:  Naples  flats,  Just  below  Naples, 
where  for  about  1  mile  the  depth  ranges  from  (H  to  7  feet  at  low  water,  and 
French  bar.  Just  below  Hardin,  where  for  li  miles  the  depth  ranges  from  5  to 
7  feet  at  low  water.  These  shoalest  places  on  French  bar  will  probably  cut 
out  some  if  the  stage  of  water  gets  low,  as  the  fill  is  soft  mud  and  the  river 
narrows  up  very  rapidly  at  low  stages. 

plant. 

One  new  barge  4i  by  20  by  100  feet  was  built  of  Oregon  fir. 

cabe  and  bepaib  of  pbofebty  and  plant. 

Dredge  Apache. — ^The  work  of  repairing  the  hull  of  this  boat,  which  was  in 
progress  at  the  beginning  of  the  year,  was  completed,  the  following  being  accom- 
plished: Relaid  decking,  fitted  and  bolted  step  for  foot  of  boom  and  irons  for 
guy-line  fastenings,  laid  floor  around  boiler,  rebuilt  coal  bunkers,  calked  and 
painted  hull  above  water,  and  raised  A  frame  and  boom  in  position. 
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Dredge  No,  i. — ^Thls  boat  was  hauled  out  and  the  following  parts  renewed: 
Top  one-half  of  head  block,  one-half  of  truss  posts  in  each  gunwale,  two-thirds 
of  rake  timbers,  one-half  of  deck  beams,  all  the  rake  and  one-half  of  gunwale 
planking,  top  chord  of  rake,  one  spud-casing  timber,  chocks  around  spud  casings, 
and  all  the  decking.    The  hull  was  calked,  painted  two  coats,  and  launched. 

Dredge  No.  2. — This  boat  was  hauled  out  and  the  following  parts  renewed: 
One-third  of  head  block,  one-half  of  truss  posts  in  each  gunwale,  all  the  rake 
and  two-thirds  of  the  gunwale  planking,  one-half  the  rake  timbers,  one  spud- 
casing  timber,  and  all  the  decking.  The  hull  was  calked,  painted  two  coats,  and 
launched. 

Steamer  Pearl. — ^This  boat  was  hauled  out  and  the  following  parts  renewed: 
Seventy  outriggers,  24  top  timbers,  and  90  square  feet  of  gunwale  planking; 
also  all  cylinder  timbers,  plank-sheer  and  nosing,  and  three-fourths  of  the  deck- 
ing. The  hull  was  calked,  painted  two  coats,  and  launched.  The  casing  around 
the  boilers  was  repaired  and  the  boilers  furnished  with  new  grates,  breeching, 
and  smokestack.    The  cabin  was  painted  one  coat  outside. 

Steamer  Fox. — This  boat  was  hauled  out  and  the  following  parts  renewed: 
Bow  stem,  one-fourth  of  the  top  timbers,  one-half  the  gunwale  planking,  &4 
outriggers,  all  plank-sheer  and  nosing,  one-fourth  of  the  decking,  both  towing 
knees,  and  6  cavils.  The  gunwales  and  deck  were  calked,  the  new  work 
painted  one  coat,  and  the  boat  launched.  A  new  smokestack  was  put  on  and 
the  inside  of  the  kitchen  and  engine  room  painted  one  coat 

Steamer  Marion, — A  new  hull  was  built  for  this  boat,  painted  two  coats,  and 
launched.  The  old  cabin  was  moved  on  new  hull  and  remodeled,  being  length- 
ened 5i  feet  and  widened  1  foot  forward  of  the  engine  room.  The  pilot  bouse 
was  lengthened  3G  Inches  and  lowered  sufficiently  to  allow  the  boat  to  pass 
under  the  bridges  of  the  Illinois  and  Mississippi  Canal.  The  carpenter  work 
was  practically  finished  and  most  of  the  machinery  placed  In  position  ready 
for  use.  The  boilers  were  fitted  with  new  grates,  breeching,  and  smokestack,  and 
the  casing  around  them  rebuilt.  The  cabin  has  been  painted  two  coats  inside 
and  outside.  The  principal  work  remaining  to  be  done  is  the  wiring  of  the 
cabin  for  lighting,  conne<*ting  steam  pipes  for  heating  cabin,  and  water  pipes 
for  supplying  water  to  kitchen  and  closeta 

Barge  No,  1. — The  repairs  to  this  boat,  which  were  in  progress  at  the  begin- 
ning of  the  year,  were  completed,  the  following  work  being  accomplished: 
Finished  the  gunwales,  rake  deck  and  floor  timbers,  butting  beams,  stanchions 
and  braces,  planked  rakes  and  deck,  painted  gunwales  and  rakes,  and  launched. 
This  boat  was  built  new  except  the  bottom  planking  and  center  bulkhead. 

Barge  No.  2. — This  boat  was  hauled  out  and  two-thirds  of  the  gunwales,  all 
the  rake  and  deck  beams,  and  all  the  rake  and  deck  planking  renewed.  The 
boat  was  calked  and  launched. 

Barge  No.  3. — This  boat  was  hauled  out  and  three-fourths  of  each  gunwale, 
all  the  floor,  rake,  and  deck  timbers,  stanchions,  braces,  and  butting  beams,  and 
rake  and  deck  planking  renewed.  The  boat  was  calked  all  over,  pahited  one 
coat,  and  launched. 

Barge  No.  lOH, — ^This  lx>at  was  hauled  out,  calked,  and  launched. 

Barge  No.  4' — This  boat  w^as  hauled  out,  two-thirds  of  "the  gunwales,  all  the 
rake  and  deck  beams  and  the  rake  and  deck  planking,  stanchions,  braces  and 
butting  beams  were  nenewed,  and  the  boat  calked,  painted  two  coats,  and 
launched. 

Dump  8COIC  No.  6. — ^This  boat  was  hauled  out  and  had  the  gunwale  and  bulk- 
head planking,  corner  i)osts,  one-fourth  of  each  rake.  20  feet  of  one  gunwale 
atrake,  and  nosing  renewed.  Calked  the  rakes,  gunwales,  bulkheads,  and  lower 
one-fourth  of  the  pocket  decking,  and  launched. 

Dump  8COW  No.  5, — This  boat  was  hauled  out  and  the  following  parts  re- 
newed: Ends  of  bottom  chords,  rafters,  one-third  of  gunwale  strakes,  pocket 
deck  beams,  gunwale,  rake  and  top  planking,  and  pocket  decking.  The  boat 
was  calked  and  launched. 

Dump  scow  No.  7. — ^Thls  boat  was  hauled  out  and  the  following  parts  re- 
newed: Rake,  gunwale  and  bulkhead  planking,  one-half  of  truss  chords,  all 
rafters  and  pocket  deck  beams,  one-half  of  pocket  decking,  all  top  decking, 
nosing,  and  one  door.    The  boat  was  calked  and  launched. 

Dump  scow  No.  S. — This  boat  was  hauled  out  and  the  following  parts  re- 
newed :  Ends  of  Iwttom  chords,  three  top  chords  entirely,  15  inches  of  top  of 
bulkhead,  one-half  of  the  rafters,  two-thirds  of  the  pocket  deck  beams,  all  the 
posts  and  two-thirds  of  the  gunwale  strakes,  one  butting  beam,  and  all  the 
planking  except  the  bottom.    The  boat  was  calked  and  launched. 
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Pile  driver. — A  new  set  of  leads  was  built  and  mounted  on  a  barge. 

Quarter  boat  Margeret, — ^Tbe  roof  was  covered  with  roofing  felt  and  painted 
and  sanded. 

Quarter  boat  No,  1, — The  cabin  was  taiien  to  Beardstown,  moved  on  the  bank, 
and  used  for  a  blacksmith  shop  and  storehouse. 

Quarter  boat  No.  2. — ^This  boat  was  hauled  out  and  one-half  of  one  gunwale 
ane  one-third  of  each  rake  renewed.    This  boat  was  calked  and  launched. 

Ofjfice  and  quarter  boat. — This  boat  was  hauled  out  and  is  on  the  ways,  some 
repairs  being  made  to  the  hull. 

Five  clumps  of  five  piling  each  were  driven  above  the  ways  for  fender  piles  as 
a  protection  from  ice  and  drift. 

Six  trips  of  inspection  were  made  over  the  river  from  La  Salle  to  Grafton 
during  the  year. 

SNAOOINO. 

Steamer  Pearl  made  a  trip  over  the  river  In  August  and  September  and 
cleared  the  river  of  snags,  120  being  removed. 
Very  respectfully,  your  obedient  servant, 

James  H.  Fuller. 

Junior  Engineer. 
Lieut  Col.  W.  H.  BixBY, 

Cforps  of  Engineers, 


LL  2. 


OPERATING    AND    CARE    OF    LAGRANGE    AND    KAMPSVILLE    LOCKS, 
ILLINOIS  RIVER,  AND  APPROACHES  THERETO. 

These  locks  and  dams  have  been  operated  and  maintained  under  the 
indefinite  appropriation  provided  by  section  4  of  the  river  and  har- 
bor act  of  July  5, 1884. 

The  revetment  above  the  land  wall  at  Lagrange  lock  was  rebuilt 
and  a  windmill  and  tank  erected. 

The  cut  stone  remaining  from  construction  of  Kampsville  lock  was 
broken  up  into  rubble  and  hauled  to  the  United  States  reservation,  so 
that  the  leasing  of  land  at  Kampsville  could  be  dispensed  with.  The 
lock  gates  were  painted  above  water,  the  warehouse  was  repaired,  and 
a  windmill  and  tank  erected.  Rebuilding  of  river  wall  spar-track 
platforms  was  commenced. 

The  work  of  lowering  the  dams  at  Kampsville  and  Lagrange  and 
providing  them  with  movable  crests  has  been  commenced  by  the  sani- 
tary district  of  Chicago. 

Detailed  report  of  Junior  Engineer  James  R.  Fuller,  in  local  charge 
of  the  work,  is  herewith,  containing  tables  showing  the  number  of 
boats  navigating  the  river,  the  number  of  times  they  have  passed  the 
locks  during  the  past  fiscal  year,  and  the  tonnage  of  the  various  classes 
of  goods. 

PROPOSED  APPLICATION  OF  FUNDS. 

The  funds  to  be  allotted  will  be  used  for  ordinary  maintenance,  re- 
pairs, and  contingencies  of  service. 

Summarized  statement  of  expenses  from  appropriation  for  operating  and  care  of 
canals  and  other  works  of  navigation  {indefinite)  applied  to  Lagrange  and 
Kampsville  locks,  Illinois  River. 

Lagrange  look : 

Services $5, 350.  74 

Materials 94.08 

Supplies 18.  86 

Total $5,463.(58 
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Kampsville  lock : 

Services |5, 607. 38 

Materials 100.99 

Supplies 17.36 

Telephoue 9. 00 

Rent 19. 25 

Travel 19. 65 

Total  $5,773.63 

Grand  total 11,237.31 

Money  statcToents. 

LAGRANGE  LOCK. 

July  1,  1904,  outstanding  liabilities «$35.06 

July  1,  1904,  allotment  for  year  1905 7,500.00 

7,535l06 
June  30,  1905,  amount  expended  during  year 5, 463. 68 

July  1,  1905,  balance  unexpended 2,071.38 

July  1,  1905,  outstanding  liabilities 562. 75 

July  1, 1905,  balance  available 1,50&63 

KAMPSVILLE  LOCK. 

July  1,  1904,  outstanding  liabilities $64. 33 

July  1,  1904,  allotment  for  year  1905 7, 500, 00 

7.564.33 
June  30,  1905,  amount  expended  during  year 5, 773. 63 

July  1,  1905,  balance  unexpended 1*790.70 

July  1,  1905,  outstanding  liabilities 572.  (M 

July  1, 1905,  balance  available 1, 2ia  66 


COMMERCIAL  STATISTICS  FOR  FISCAL  TEAR  ENDING  JUNE  30,   1905. 


Steamboats munber. 

Barges .\-.do.._ 

Tonnage  of  steamboats tons. 

Tonnage  of  barges do... 

General  merchandise do... 

Passengers number. 

Livestock head. 

Com tons. 

Wheat do... 

Other  grain do... 

Apples do... 

Logs do... 

Ties  and  wood do... 

Coal do... 


Tonnage 


lock."    IvfllelS. 


546 
285 

105,647 
87,014 
8,714 
12.887 
1,W7 
2,576 
8,640 
180 
84 
3,915 


1,884 


444 

1« 
114,381 
15,401 
6,631 
16,600 
83,  «5 


1,483 


138 
8,286 

108 


a  Erroneously  reported  $23.82  in  last  annual  report 
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List  of  boats  navigating  the  Illinois  River  during  the  fiscal  year  ending 

June  30,  1905.  ' 


Ton- 
nage. 

Trips  past— 

Name. 

Lar 

grange 
lock. 

Kampa- 
viUe 
lock. 

GrayEaffle.    .         

666 

468 

860 

836 

196 

168 

96 

97 

188 

60 

60 

47 

19 

10 

96 

48 

66 
98 

66 

Bald  Eagle 

110 

Lora     ■ 

18 

J.  8 

7 
18 
86 

88 

i 

88 
88 

87 
80 
U 

4 

7 

Bnsan , , 

10 

niiT^oia                         

87 

Verne  Swain     

88 

Elenore 

40 

CitvofPeoria 

6 

M^ry 

80 

Rbaocrli ■ 

H.  W.  Longrfellow 

8 

R.G.Schmoldt 

10 

Belle  of  Ottawa 

8 

Imperial ,  

Blanc-he. ... 

4 

REPORT  OF   MR.  JAMES  R.  FULLER,  JUNIOR  ENGINEER. 

Beardstowi^  III.,  July  i,  X905. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operating  and 
care  of  canals  and  other  works  of  navigation  on  the  Illinois  River  for  the  fiscal 
year  ending  June  30,  1905. 

LAGRANGE  LOCK  AND  DAM. 

The  river  was  open  to  navigation  at  this  point  a  little  over  nine  months  out 
of  the  twelve,  no  boats  passing  the  lock  l)etween  December  12,  1904,  and  March 
4,  1905,  on  account  of  ice.  During  the  first  six  months  of  the  year  all  boats 
passed  through  the  lock.  In  March  17  boats  passed  over  the  dam.  the  others 
passing  through  the  lock.  From  April  1  until  May  20  four  boats  passed  over  the 
dam,  the  others  passing  through  the  lock.  Since  May  20  all  boats  passed  over 
the  dam  except  four  on  the  27th  and  28th  of  June,  these  passing  through  the 
•lock. 

The  revetment  above  the  land  wall  was  rebuilt ;  a  tower  for  a  windmill  and 
tank  was  erected  and  the  mill  and  tank  put  up;  the  summer  kitchen  of  the 
superintendent's  house  was  rebuilt  and  the  house  was  painted  inside  and  out 

KAMPSVILLE  LOCK  AND  DAM. 

The  river  was  closed  to  navigation  at  this  point  by  ice  from  December  15,  1904, 
until  March  2,  1905.  The  first  one-half  of  the  year  all  boats  passed  through  the 
lock.  From  the  opening  of  navigation  in  March  until  May  21  six  boats  passed 
over  the  dam,  the  others  passing  through  the  lock.  Since  May  21  all  boats 
passed  over  the  dam. 

The  cut  stone  which  was  left  from  the  building  of  Kampsville  lock  was  broken 
up  into  rubble  and  hauled  from  the  leased  land  and  piled  on  the  United  States 
reservation.  There  was  G09  cubic  yards  of  this  stone;  the  lock  gates  were 
painted  above  the  water ;  a  new  roof  of  roofing  felt  was  put  on  the  warehouse, 
and  a  tower  for  windmill  and  tank  erected  and  tank  and  mill  put  up.  The 
rebuilding  of  the  river  wall  spar-track  platforms  was  commenced,  but  on  account 
of  delay  in  delivery  of  material  was  not  completed. 

The  work  of  lowering  the  Lagrange  and  Kampsville  dams  by  the  sanitary  dis- 
trict of  Chicago,  under  permission  granted  by  the  Secretary  of  War,  was  com- 
menced in  the  fall  of  1904.  but  was  suspended  in  January.  1905,  and  nothing  has 
been  done  since.  At  Kampsville  about  one-fifth  of  the  dam  was  lowered  2  feet 
and  redecked,  but  no  flashl)oards  were  provided  for. 

At  Lagrange  nothing  was  done  beyond  the  delivery  of  part  of  the  material. 

There  are  herewith  two  tables,  one  showing  the  traffic  by  each  lock  for  the 
fiscal  year,  the  other  showing  the  principal  boats  navigating  the  Illinois  River, 
giving  their  tonnage  and  number  of  times  each  passed  the  two  locks.    In 
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addition  to  the  list  of  boats  giyen,  58  other  boats,  with  a  tonnage  vaiying  from 
4  tons  to  200  tons  each,  made  101  trips,  36  of  these  being  gasoline  or  steam 
yachts  of  less  than  10  tons  burden. 

Very  respectfully,  your  obedient  servant, 

James  R.  Fuuxb, 

Junior  Engineer. 
Lieut  Col.  W.  H.  BiXBY, 

Corps  of  Engineers. 


L  L  3. 

ILLINOIS  AND  MISSISSIPPI  CANAL. 

The  latter  half  of  the  year  1904  was  favorable  for  work  on  the 
canal,  and  good  progress  was  made  bv  contractors,  as  well  as  by  forces 
operating  Government  plant.  In  tne  spring  of  1905  the  work  was 
several  times  interrupted  by  freshets,  and  work  upon  structures  was 
considerably  delayed.  Contracts  for  earthwork  are  nearing  comple- 
tion, and  it  is  expected  that  this  class  of  work  will  be  practicallv  com- 
pleted this  season,  with  the  exception  of  some  cross  banks  at  bridge 
sites  and  small  remnants  at  bridge  approaches. 

The  contract  of  the  Savage  Construction  Company  for  constructing 
pits  and  foundations  for  four  aqueduct  bridges  on  western  action 
was  canceled,  the  contractors  having  shown  themselves  unable  or 
unwilling  to  complete  the  work  wuthin  the  contract  time,  and  the 
work  was  taken  in  hand  by  the  United  States  to  be  finished  at  the 
expense  of  the  contractor  and  his  bondsmen. 

The  work  of  equipping  the  locks  with  gates  and  maneuvering  gear 
was  commenced ;  designs  and  specifications  were  prepared,  contracts 
for  metal  work  let,  and  much  of  the  material  delivered;  timber  has 
been  ordered  and  delivery  begun.  Assistant  Engineer  C.  V.  Brainard 
was  transferred  from  the  Illinois  River  improvement  and  placed  in  , 
local  charge  of  construction  of  lock  gates. 

The  question  of  lining  for  aqueduct  trunks  was. brought  up  and 
carefully  considered,  resulting  in  a  decision  to  substitute  reentorceii 
concrete  in  place  of  the  proposed  timber  lining,  and  plans  for  the  con 
Crete  lining  were  prepared  and  corrugated  bars  for  three  aqueducts 
were  purchased. 

The  work  in  Cecils  Slough,  which  has  been  in  progress  the  entire 
year  by  hired  labor  and  Government  plant,  has  been  ^atly  impeded 
this  spring  by  wet  weather,  and  latest  reports  indicate  that  more 
revetment  than  originally  proposed  will  be  necessary.  The  problem 
of  carrying  the  canal  througn  this  slough  has  been  considered  at 
different  times  by  the  officer  m  charge  and  by  a  Board  of  Engineer^ 
(in  1901),  and  presents  an  interesting  and  difficult  situation.  The 
present  plan  of  construction  at  this  pomt  was  the  result  of  the  delib- 
erations of  a  Board  of  Engineer  officers,  modified  somewhat  in  the 
interest  of  economy  as  the  experience  of  the  officer  in  charge  developed 
the  conditions  to  be  met.  The  plan  of  excavation  by  means  of  an  over- 
head cableway  is  believed  to  be  the  only  practicable  method,  and  has 
been  giving  gratifying  results  up  to  a  very  recent  date,  when  the 
question  of  drainage  has  become  a  controlling  factor  by  reason  of 
wet  weather.  The  modification  proposed  by  Maj.  J.  H.^Willard  in 
the  plan  of  the  Board  of  Engineers  above  referred  to  was  partially 
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experimental,  as  stated  in  his  report  upon  the  subject  dated  April  2, 
1902.  Further  study  of  the  questions  involved  is  now  in  progress, 
and  it  can  not  be  definitely  stated  at  present  that  the  plan  heretofore 
adhered  to  can  be  carried  to  a  successful  end. 

The  charge  for  maintaining  finished  parts  and  structures  of  the 
canal  has  been  somewhat  smaller  than  for  the  preceding  year.  Much 
of  the  work  was  completed  several  years  ago,  and  requires  constant 
maintenance,  for  which  no  estimate  was  included  in  the  original  fig- 
ures  submitted  for  the  cost  of  the  canal.  It  has  been  necessary  to 
patrol  the  banks  on  the  eastern  section  during  high  water.  Such 
items  have  necessarily  been  charged  to  the  appropriation  for  construc- 
tion of  the  canal,  and  are  represented  by  the  following  amounts: 

Eastern  section : 
Fiscal  year — 

1901 $1,960.85 

1902 5,747.83 

1903 14,638.28 

1904 3,924.20 

1905 3,765.66 

$29, 036.  82 

Western  section  and  feeder : 
Fiscal  year — 

1902 1, 000. 00 

1903 2, 000. 00 

1904 3, 125. 11 

1905 866.30 

6, 991.  41 

Moline  wagon  bridge 25, 000.  00 

Total 61, 028.  23 

The  condition  of  the  w^ork  in  detail  follows : 

Feeder. — All  earthwork,  except  removal  of  crossbanks  and  grading 
of  six  highway  bridge  approaches,  has  been  completed.  Seventy-two 
thousand  four  hundred  and  forty-seven  cubic  yards  of  rock  have  been 
excavated  from  mile  1  and  used  m  riprapping  slopes  of  the  feeder,  the 
east  slope  having  been  riprapped  to  mile  19  and  the  west  slope  to  mile 
i?2.     Masonry  of  guard  lock  and  controlling  works  has  been  com- 

Sleted,  and  a  large  amount  of  crushed  stone  and  sand  stored  at  aque- 
uct  No.  9  for  future  use. 

Work  upon  the  aqueduct  crossing  Green  River  has  been  in  progress 
during  the  year,  and  the  excavation,  foundations,  masonry,  back- 
filling, and  slope  paving  completed.  The  aqueduct  will  be  lined  with 
reenforced  concrete. 

No  progress  has  been  made  during  the  year  on  the  dam  across  Rock 
River  at  the  head  of  the  feeder.  Several  conferences  with  the  Ster- 
ling Hydraulic  Company  and  their  consulting  engineer  have  been 
held.  The  engineer  of  the  hydraulic  company  has  made  a  series  of 
measurements  of  the  flow  of  Kock  River  and  estimate  of  the  probable 
increase  in  flood  heights  which  will  be  caused  by  a  change  in  the  loca- 
tion and  form  of  the  dam.  The  Sterling  Hydraulic  Company  claim 
that  their  interests  will  be  largely  damaged  if  the  dam  is  built  as  pro- 
posed, and  ask  that  it  be  built  at  the  site  of  their  present  dam.  This 
would  give  them  the  benefit  of  9  feet  additional  head,  and  would 
obviate  the  necessity  of  building  a  lock  to  admit  boats  to  the  river 
front  of  sterling  and  Rock  Falls.  If  this  dam  could  be  made  fixed 
instead  of  movable,  as  originally  proposed,  it  would  be  of  greater 
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benefit  for  power  purposes,  and  its  first  cost  and  cost  of  maintenance 
and  operation  would  be  reduced  to  the  United  States.  In  such  case, 
however,  there  would  result  additional  flowage  damages  above  the 
dam,  and  investigation  is  in  progress  to  enable  an  estimate  to  be  made 
of  what  the  total  additional  damage  would  amount  to,  in  order  that 
the  most  economical  course  for  the  United  States  to  follow  may  be 
determined. 

At  the  close  of  the  fiscal  year  a  tentative  agreement  had  been 
reached  with  the  Sterling  Hydraulic  Company  upon  some  of  the 

Koints  involved,  but  no  definite  proposition  agreeable  to  both  parties 
ad  been  decided  upon,  and  it  is  possible  that  no  understanding  can 
be  arrived  at  covermg  all  the  points  of  difference  and  acceptable  to 
both  parties. 

No  apparent  progress  has  been  made  during  the  year  in  the  dispute 
over  highway  bridges  on  the  feeder.  The  nighway  commissioners 
petitioned  to  have  the  bridges  built  in  accordance  wim  their  demand:^ 
and  asked  that  the  United  States  be  prohibited  from  proceeding  with 
the  bridges  under  proposed  pl^i^s.  The  cases  were  referred  to  a 
United  States  commissioner.  The  testimony  has  been  taken  and  argu- 
ments heard  before  the  master  in  chancery.  The  master  completed 
his  report  March  1,  1905,  in  which  all  his  findings  were  favoraole  to 
the  United  States.  The  report  has  not  yet  been  approved  by  the 
district  court.  The  delav  in  the  construction  of  these  higiiway 
bridges,  due  to  litigation,  has  been  expensive  to  the  United  States  in 
various  ways,  and  if  an  appeal  is  taken  by  the  highway  commissiim- 
ers  from  the  forthcoming  aecision  still  further  delay  will  result.  In 
such  case  the  canal  may  have  to  be  opened  without  the  construction 
of  these  bridges,  as  originally  proposed,  and  temporary  low,  level 
trestle  bridges  provided  for  the  highway  crossings  of  the  feeder. 

Weste7m  section. — All  earthwork  from  feeder  junction  to  and 
including  mile  60  has  been  done  or  is  under  contract  Twenty-eight 
miles  have  been  entirely  completed,  4,324,727  cubic  yards  of  earth- 
work having  been  executed.  The  deep  cut  at  and  below  Colona  is 
being  excavated  by  hired  labor  and  plant,  consisting  of  steam  shovel 
and  railway  equipment,  owned  by  the  United  States. 

The  tracks  of  tne  Chicago,  Rock  Island  and  Pacific  Railway  Com- 
pany at  Colona  have  been  raised,  and  abutments  and  superstructure 
of  bridge  over  the  canal  have  been  completed  to  carry  tliese  track.^. 
and  travel  turned  over  the  bridge.  The  Chicago,  Burlington  and 
Quincy  Railway  Company  bridge,  carrying  their  tracks  over  the 
canal  at  Colona,  has  been  finished. 

All  of  the  culverts  and  bridge  abutments  on  western  section  have 
been  completed,  and  masonry  and  superstructures  of  twenty- four  high- 
way bridges  completed,  which  includes  all  highway  bndges  except 
two  which  are  to  cross  the  tail-bays  of  locks.  The  foundations  of  six 
locks  and  the  walls  of  five  locks  have  been  completed.  All  the  re>t 
of  the  masonry  on  the  western  section,  foundations  and  superstruc- 
tures of  locks,  and  foundations  and  piers  for  aqueduct  bridges  have 
been  finished  or  put  under  contract. 

The  Savage  Construction  Companv,  who  had  the  contract  for  the 
pits  and  foundations  for  four  aqueducts,  proved  entirely  incapable 
of  handling  the  work,  and  their  contract  was  annulled  and  the  work 
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taken  in  hand  by  the  United  States.  Plant  was  collected  at  Aque- 
duct No.  4,  materials  purchased,  and  operations  begun ;  at  Aqueduct 
No.  5,  a  pumping  plant  was  installed,  a  pile  driver  was  set  up,  and 
driving  of  piles  commenced. 

All  steel  and  cast  iron  for  Aqueducts  4  to  8,  inclusive,  was  delivered. 

Eastern  section, — Work  on  the  eastern  section  has  consisted  partly 
in  maintaining  the  finished  portions  of  the  canal,  and  chiefly  in  exca- 
vating through  Cecils  Slou^  from  miles  20  to  24,  much  of  the  mate- 
rial at  this  point  being  unstable.  Miles  23  and  24  were  completed. 
Farm  bridge,  near  I^ck  No.  2,  carried  away  by  floating  ice,  was 
rebuilt;  crevasses  in  the  embankments  were  closed,  ditches  cleaned, 
banks  dressed,  and  the  work  of  excavating  peat  and  unstable  mate- 
rial on  miles  20,  21,  and  22  was  pushed  as  rapidly  as  conditions  would 
permit.  Some  of  the  work  will  have  to  be  gone  over  a^din  with  the 
overhead  cableway,  as  the  banks  slough  and  the  cut  is  difficult  to 
drain.  Tile-drain  was  placed  and  intakes  built  to  protect  the  banks 
from  flood  waters.  Indications  point  to  the  necessity  of  docking  on 
mile  22  and  on  parts  of  mile  21,  and  enlarging  the  section  on  the  lat- 
ter mile.  The  traction  engine  used  on  mile  22  was  sold,  under  public 
notice  and  sealed  proposals,  by  authority  of  the  Department. 

All  of  the  earthwork  on  the  eastern  section  has  been  practically 
completed,  except  on  miles  20,  21,  and  22,  where  96  per  cent  of  mile 
20  and  73  per  cent  of  mile  21  have  been  excavated.  More  material 
has  been  taKen  from  mile  22  than  was  contained  in  the  original  esti- 
mate, but  on  account  of  increasing  the  bottom  width  and  flattening 
the  slopes  considerable  excavation  yet  remains  to  be  done. 

The  work  of  maintenance  becomes  more  considerable  and  more 
important  as  this  section  of  the  canal  nears  completion,  and  in  times 
of  high  water  it  is  necessary  to  patrol  the  banks. 

All  of  the  highway  bridges  from  Nos.  1  to  18,  inclusive,  are  com- 
plete except  approaches  to  bridge  14.     Three  aqueducts  have  been 
completed,  except  woodwork,  and  three  railroad  bridges  have  been 
built.    All  masonry  for  locks,  culverts,  aqueducts,  and  highway  and. 
railway  bridges  has  been  completed. 

The  construction  of  lock  gates  and  equipping  them  with  maneuver- 
ing gear  has  been  under  way  during  the  fiscal  year.  Contracts  for 
material  were  made,  most  oi  the  metal  delivered,  delivery  of  timber 
begun,  and  the  work  of  framing  was  in  progress  at  the  close  of  the 
fiscal  year. 

PROPOSED   APPLICATION   OF  FUNDS. 

The  funds  now  available,  on  hand,  and  to  be  appropriated  are 
expected  to  complete  the  canal  sufficient  for  opening  to  navigation, 
although  possibly  not  until  1907. 

For  more  detailed  information  reference  is  made  to  attached  reports 
of  Asst.  Engineer  L.  L.  Wheeler,  resident  engineer  in  charge  of  the 
western  section  and  feeder,  and  of  Asst.  En^neer  James  C.  Long, 
resident  engineer  in  charge  of  the  eastern  section,  and  of  Asst.  Engi- 
neer C.  V.  Brainard,  resident  engineer  in  charge  of  construction  of 
lock  gates  and  equipment,  all  of  whom  deserve  much  credit  for 
f  aithnd  and  efficient  services. 
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Money  statement. 

July  1,  1904,  balance  unexpended $1,041,878.91 

Amount  appropriated  by  river  and  harbor  act  approved  Mardi  3» 

1905 300,001X00 

Amount  recei ved  from  sale  condemned  property 1,175. 21 


1,343,05112 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improyement 587,091*:j 


July  1,  1905,  balance  unexpended io5,361.87 

July  1,  1905,  outstanding  liabilities 30.000.00 


July  1,  1905,  balance  available 725.36LS7 


July  1,  1906,  amount  covered  by  uncompleted  contracts 246,17^06 


Amount  (estimated)  required  for  completion  of  existing  project..      200, 000. (iO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1907,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1905 200,000.0i) 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of 
June  4,  1897. 


APJPROPSIATIONS. 

July  1,  1890,  balance  unexpended  from  previous  appropriations |786l46 

Act  of: 

September  19,  1890 500.000.00 

July   13,   1892 500,000.t«i 

August  17,  1894 190,OOOlW 

June  3,  1896 45,00a00 

Sundry  civil  act — 

June  4,  1897 875,000.00 

July   1,   1898 1,427,74000 

March   3,   1899 7UO,OO0.0i} 

June  6,  1900 . l,000,OaUi) 

March  3,  1901 975,000.00 

June  28,  1902 733.22i>.i«0 

Act  of  March  3,  1905 300.000. W 


7,240.74^46 
Received  from  all  other  sources 1.  I10.-I 


Total 7,247,921.67 

Expended  to  June  30,  1905 6. 492, 550.  «> 

Balance  unexpended  June  30,1905 755.361.87 

Expenditures,  Illinois  and  Mississippi  Canaf,  for  fiscal  year  1905. 

Eastern  section,  Illinois  River  to  feeder  junction $128, 130.44 

Western  section,  feeder  junction  to  Rock  River 412, 009. 24 

Feeder  line 46,952.57 

Total 587, 692. 25 

Total  expenditures,  Illinois  and  Mississippi  Canal  to  end  of  fiscal  year  190S. 

Eastern  section $2,885,080.25 

Western  section : 

Around  rapids  of  Rock  River 547, 22a  93 

Rock  River  division 25,470.21 

Feeder  junction  to  Rock  River 1,598,351.28 

Feeder  line 1,436,428.13 

Total 6. 482, 55a  80 
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LIST  OF   CONTBACTB   IN  FOBCE  DURING  FISCAL  YEAB  ENDING   JUNE  30,  1905. 
[All  appropriations,  constracting  Illinois  and  Mississippi  Canal.] 


Name  and  address  of 
contractor. 


Callahan  Bros.  &  Katz, 
Omaha,  Kebr. 

Pagre  &  Shnable,  Chi- 
cago, ni. 


Chicago  Bridge  and 
Iron  Co.,  Chicago,  HI. 

Savage  Construction 
Co.,  Chicago,  m. 

Callahan  Bros.  &  Eats, 

Omaha,  Nebr. 
Marquette  Cement 

Manufacturing     Co., 

Lasalle  111. 
Wisconsin  Bridge  and 

Iron  Co.,  Milwaukee, 

Wis. 
Winston  Bros.  Co.,  Min- 

neai>oliB,  Minn. 

A.  E.  Morton,  Mineral, 

m. 


John  Marsch. 


Nature  of  contract. 


Pittsburg  Steel  Con- 
struction Co.,  Pitts- 
burg.Pa. 

Briar  Bluff  Coal  and 
Mining  Co.,   Moline, 

m. 

Lawrence  D.  Weaning. . 

Sringfleld  Bridge  and 
Iron  Co.,  Springfield, 

Modem    Steel    Struc- 
tural Co.,  Waukesha, 
Wis. 
Do 


Earthwork,    milerfTSS 
and  fi9,  western  sec- 
tion. 
Foundations  and  walls 
for  locks  and  piers 

I     and  abutments   for 

I     bridges. 

,  Superstmcture,    f our 
highway  bridses. 

I  Pits  and  foundations 
for    four    aqueduct 

I     bridges. 

I  Earthwork. mllee5a-A7, 

I     western  section. 

I  Furnishing  4,000  bar- 

I     relsPortlandoement. 

Superstructure  of  one 
single-track  steel 
railroad  bridge. 

Earthwork,  parts  of 
miles  84  and  80,  west- 
em  section. 

Bemoylng  cross  banks 
and  building  em- 
bankments at  high- 
way bridge  sites, 
western  sectiou,  Illi- 
nois and  Mississippi 
Canal. 

Earthwork,  mile  28, 
eastern  section. 

Superstructures  of 
four  highway 
bridges. 

Furnishing  600  tons  of 
coal. 


Winston  Bros.  Co. ,  Min- 
neapolis, Minn. 

Boeckeler  Lumber  Co., 
St.  Louis,  Mo. 

W.  L.  Serrell,  Chicago, 

m. 

Marsh  &  Bingham  Co., 
Chicago,  m. 


Lock 


valves, 


gates, 
ng,etc. 
knufacture  and  de- 
livery of  aqueducts. 

Manufacture  and  de- 
livery of  sluice  gates. 

Manufacture  and  de- 
livery of  Aqueduct 

Earthwork,  mile  21, 
eastern  section. 

Furnishing  yellow- 
pine  timber. 

Furnishing  Oregon-fir 
timber. 

Furnishing  white-oak 
timber. 


Date. 


July  16,1902 
Aug.  11,1902 


To  expire. 


July  31,1908 
Nov.  80,1904 


July  10,1908  I  Dec.  81.1908 

Oct.  12,1908  '  Sept.  80, 1904 

I 

Apr.  16,1904  '  Nov.   1,1906 


May  2,1904 
June  9,190i 
June  21, 1904 
do 


July  26,1904 
Aug.   4,1904 

Sept.  18, 1904 

Oct.     4,1904 
Oct.  11,1904 

do 


Nov.   8.1904 

Nov.   9,1904 
May  16,1906 

do 

do 


Oct.     1,1904 
Nov.  80,1904 


June  80, 1906 


June  80, 1906 
do 


-do. 
.do. 


do 

Sept.  15, 1905 
Aug.  1,1906 
do 


Remarks. 


Completed    Dec. 
12,1904. 

Time     limit 
waived. 


Completed    July 

20,1904. 
Annulled  Mar.  18, 

1906. 


Completed   Nov. 
14, 1904. 

Completed    Dec. 


:;omplete 
12,1904. 


Completed  Dec.  7, 
1904. 


Completed  June 
9,1905. 


Time     1  imit 
waived. 


Do. 


Do. 


REPORT   OF   MR.  L.  L.  WHEELER,  ASSISTANT  ENGINEER. 

Sterling,  III.,  July  8,  1905. 
Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  work 
done  ou  the  Illinois  and  Mississippi  Canal,  under  my  supervision,  during  the 
fiscal  year  ending  June  30,  1905 : 

FEEDER. 

During  the  year  no  progress  was  made  either  In  the  design  or  construction  of 
the  dam  across  Rock  River  at  the  head  of  the  feeder.  The  matter  has  been  the 
subject  of  several  conferences  and  of  considerable  investigation.  At  the  request 
of  Mr.  D.  W.  Mead,  engineer  for  the  hydraulic  company,  a  series  of  measure- 
ments of  flow  of  Rock  River  at  observed  stages  were  made,  and  from  this  data 
Mr.  Mead  prepared  a  report  upon  probable  increase  In  flood  heights  due  to 
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change  in  location  and  form  of  dam.  An  eetlmate  of  increased  flowage  damages, 
due  to  these  increased  flood  heights,  was  made  by  myself. 

During  the  year  no  progress  was  made  in  regard  to  the  matters  In  dispute 
in  regard  to  highway  bridges  over  the  first  22  miles  of  the  feeder.  The  testi- 
mony in  the  case  was  completed  and  arguments  made  early  in  July  liefore  the 
master  in  chancery,  to  whom  the  matter  had  been  referred  for  report  and  find- 
ings. The  master  completed  his  report  March  1,  1905,  in  which  all  his  finding 
were  in  favor  of  the  United  States.  His  findings  have  not  yet  been  approved 
by  the  district  court. 

At  the  beginning  of  the  year  two  cofferdams  had  been  built  for  the  crossing 
of  Green  River  and  the  excavation  of  pits  was  in  progress.  The  work  was 
several  times  interrupted  by  freshets,  but  the  excavation,  foundatioiLs,  masonry, 
baclt  filling,  and  slope  paving  were  completed.  The  steel  for  the  aqueduct 
trunk  was  not  delivered  so  that  work  of  erection  could  be  done.  It  is  now  all 
delivered  and  nearly  all  hauled  to  the  aqueduct  site. 

It  is  proposed  to  line  aqueduct  trunks  with  reenforced  concrete.  Plans  for 
this  lining  were  prepared  and  corrugated  bars  purchased  for  three  aqueducts. 

WESTERN   SECTION. 

Work  has  been  in  progress  during  the  year  upon  highway  bridges  over  the 
main  line.  Under  the  contract  with  the  Pittsburg  Steel  Construction  Company, 
Bridge  No.  36,  a  plate-girder  bridge,  was  erected  over  Lock  24,  and  the  material 
for  Bridge  No.  40,  a  special-lift  bridge  over  Lock  No.  26,  delivered.  Railings 
were  built  on  the  approaches  to  11  bridges  and  approaches  completed  for  travel. 

The  superstructure  for  the  Chicago,  Burlington  and  Quincy  Railway  Company 
over  the  canal  at  Colona  was  erected,  the  approaches  completed,  and  travel 
turned  over  the  bridge. 

Under  their  agreement  the  Chicago,  Rock  Island  and  Pacific  Railway  Com- 
pany completed  the  excavation  of  the  canal  under  their  bridge,  built  the  retain- 
ing walls,  completed  the  masonry  for  their  bridge  over  Green  River,  and  final 
payment  was  made  to  them. 

The  earthwork  on  miles  34  and  60,  under  contract  with  Winston  Brothers, 
was  completed,  and  final  estimate  made.  A  statement  of  loss  to  the  United 
States,  by  reason  of  the  failure  of  the  Pound  Construction  Company  to  complete 
their  contract  for  earthwork  on  mile  34,  was  made,  and  the  matter  placed  in  the 
hands  of  the  Department  of  Justice.  T.  W.  KInser  &  Sons  completed  their  con- 
tract for  earthwork  on  miles  50,  51,  and  52,  and  final  estimate  was  made.  Good 
progress  has  been  made  under  the  contract  of  Callahan  Brothers  &  Katz  for 
earthwork  on  miles  53  to  57,  inclusive,  and  with  fair  weather  this  contract  will 
l>e  completed  within  one  month.  The  last-named  firm  also  completed  their 
contract  for  earthwork  on  miles  58  and  59. 

Work  has  been  in  progress  during  the  year  under  the  contract  with  Page  & 
Shnable  for  construction  of  foundations  of  locks  and  walls  of  locks  and  aque- 
ducts. The  excavation  and  foundation  for  Lock  22  was  completed  and  the  forms 
for  one  wall  erected.  The  walls  for  Lock  23  were  built  and  back  filling  com- 
menced. Slope  paving  was  completed  at  Lock  25  and  that  at  upi)er  end  of 
Lock  26  laid.  The  foundation  for  Lock  27  was  completed,  the  walls  built,  and 
back  filling  done.  The  walls  for  Lock  28  were  built,  slope  paving  laid,  and 
back  filling  done.  The  pit  for  Lock  29  was  excavated,  the  foundation  being  on 
rock.  The  masonry  for  Aqueduct  7,  excepting  retaining  walls,  was  built.  The 
excavation  for  Aqueduct  8  was  made,  masonry  built,  and  back  filling  done. 

Under  the  contract  of  the  Savage  Construction  Company  for  pits  and  founda- 
tions of  aqueducts,  the  foundation  for  Aqueduct  No.  7  was  constructed-  A  \^>t- 
tion  of  the  excavation  for  Aqueduct  6  was  made  and  the  foundations  for  two 
piers  for  Aqueduct  5  put  in,  and  the  foundations  for  one  other  pier  and  one  abut- 
ment partly  put  in.  No  work  whatever  was  done  at  Aqueduct  4.  On  account  of 
insufficient  progress  this  contract  was  annulled  and  the  work  entered  ui)on  by 
hired  labor.  The  necessary  plant  was  collected  at  Aqueduct  4.  materials  pur- 
chased and  delivered,  sheet-pile  cofferdams  built  excavation  commenced,  and 
the  piles  for  one  pier  driven.  At  Aqueduct  No.  5  a  pumping  plant  was  installed, 
a  pile  driver  set  up,  and  driving  of  piles  commenced. 

Under  the  contract  with  the  Springfield  Bridge  and  Iron  Company,  for  metal 
work  of  aqueducts,  all  the  steel  and  cast  iron  for  Aqueducts  4  to  8,  inclusive, 
was  delivered  and  hauled  to  the  aqueduct  sites.    The  erection  of  this  metal  work 
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could  not  be  conimenced,  as  the  rods  for  assembling  were  only  shipped  with  the 
hist  shipments,  which  arrived  about  July  1. 

During  the  year  steam-shovel  work  has  been  In  progress  at  Colona.  Work  was 
not  resumed  last  season  until  in  August,  as  the  Chicago,  Burlington  and  Quiney 
Railway  could  not  be  passed  until  the  bridge  was  completed  and  travel  turned 
over  it.  Work  was  suspended  during  the  winter  and  was  also  interrupted  for  a 
short  time  in  the  spring  by  high  water  of  Rock  River.  There  remains  to  be 
excavated  about  10,000  cubic  yards  of  earth  and  about  5,000  cubic  yards  of  rock. 
The  work  is  so  nearly  completed  that  the  following  table  of  cost  is  of  general 
Interest : 

Cost  of  plant $;M,515.43 

Total  operating  cost $71,502.20 

Total  yardage cubic  yards.-  513,700 

Oi)eratlng  cost  i)er  cubic  yard cents—  13.9 

Total  cost  ijer  cubic  yard do 20.0 

Credit  should  be  given  to  the  above  cost  of  89,776  yards,  at  25  cents  per  cubic 
yard,  amounting  to  $22,440,  for  necessary  embankments  on  site  of  present  waste 
banks,  made  of  material  from  deep  cut.  This  practically  amounts  to  about 
4.4  cents  per  cubic  yard  on  the  513,700  cubic  yards  excavated,  making  a  total 
cost  per  cubic  yard  of  16.2  cents.  On  completion  of  the  work  the  salvage  from 
plant,  which  hasH>een  kept  in  good  condition,  should  reduce  the  cost  to  approxi- 
mately 15  cents  per  cubic  yard.  During  the  winter  an  estimate  was  made  of 
the  cost  of  all  the  various  items  of  work  remaining  to  be  done  and  a  special 
estimate  of  cost  of  completing  tlie  canal  made.  A  large  number  of  photographic 
prints  were  made  and  assembled  in  albums,  copies  of  which  were  filed  in  this 
office  and  copies  sent  to  the  Chicago  office. 

During  the  year  I  have  been  assisted  by  Junior  Engineers  A.  O.  Rowse,  M.  G. 
Barnes,  Fred  W.  Honens,  J.  B.  Bassett,  H.  E.  Reeves,  J.  H.  Best,  C.  M.  Waters, 
nnd  by  the  following  i>erson8  employed  in  clerical  capacities:  W.  D.  Powers, 
Paul  Gillespie,  Miss  G.  A.  Deyoe,  and  Miss  M.  E.  Ladd.  I  am  indebted  to  all 
these  persons  for  faithful  i)erformance  of  duties  assigned  them. 
Very  resjiectfully,  your  obedient  servant, 

L.   li.    WHE£LER, 

Assistant  Engineer. 
Lieut.  Col.  W.  IL  Bixby, 

Corps  of  Engineers, 


REPORT  OF  MR.  JAMES  C.  LONG.  ASSISTANT  ENGINEER. 

Wyanet,  III.,  July  8,  1905. 
Colonel:  I   have  the  honor  to  submit  the  following  report  on  work  done 
under  my  supervision  on  the  eastern  section,  Illinois  and  Mississippi  Canal, 
during  the  fiscal  year  ending  June  30,  1905 : 

MAINTENANCE. 

Miles  1  to  17,  inclusive. — ^The  canal  prism  from  the  Illinois  River  to  Lock 
No.  1,  excavated  with  dredge  in  1902,  is  exposed  to  a  lateral  current  of  water 
in  the  river  which  passes  over  it  during  high  water,  so  soundings  were  taken 
to  see  if  any  deposit  had  been  made  in'  the  part  excavated.  Rebuilt  temporarj' 
farm  bridge  on  the  upper  end  of  Lock  No.  2,  which  had  been  destroyed  by 
floating  ice. 

The  embankment  on  mile  4  has  been  rebuilt  where  crevasse  was  made  by  high 
water  in  March,  1904,  and  cross  sections  taken  in  the  canal  to  determine  the 
amount  of  deposit  made  on  miles  3  and  4  by  these  breaks  in  the  bank. 

At  highway  bridge  No.  2  the  drainpipe  under  the  north  approach  was  cleane<l 
out  and  that  part  of  the  south  approach  which  was  washed  away  by  high 
water,  rendering  the  public  highway  impassable,  has  been  rebuilt  and  a  strong 
revetment  of  brush  placed  on  the  upper  side  to  protect  It 

During  the  high  water  in  Bureau  Creek,  which  occurred  in  April,  1905,  the 
canal  banks  were  patrolled,  and  a  number  of  leaks  were  discovered  on  miles 
4,  5,  and  6,  any  of  which,  if  not  stopped  in  time,  would  have  caused  a  crevasse 
in  the  embankment 
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The  stone  revetment  between  Slip  Point  and  lxH!k  No.  10  has  been  trans- 
ferred and  relaid  and  the  banks  dressed  to  a  true  slope  to  receive  the  concrete 
lining.  About  one- third  of  the  gravel  and  all  of  the  cement  for  the  lining  has 
been  delivered. 

The  north  seep  ditch  on  the  east  end  of  mile  IH  had  become  filled  with  a 
deposit  of  sand  and  gravel  drifted  from  the  hills,  causing  the  water  to  over 
flow  private  property.  This  was  opened  up,  and  the  land  is  now  comjUetely 
drained. 

A  12-inch  cast-iron  pipe  was  placed  under  the  Rock  Island  Railroad  traokt; 
to  carry  off  the  surface  water  and  seepage  through  the  canal  banks  near  the 
west  end  of  mile  16. 

Mile  18. — Partially  constructed  the  earth  approaches  to  the  farm  bridge  aiToss 
the  canal  at  IxK^k  21,  amounting  to  800  cubic  yards;  built  the  concrete  sub- 
structure for  the  same.  18  cubic  yards. 

Mile  19. — Put  In  268  square  yards  of  concrete  slope  paving  at  Highway  Bridge 
No.  12  for  the  protection  of  the  bridge  abutmenta  Reconstructed"  two  intakes 
that  were  destroyed  by  frost  and  freshets. 

Dressed  and  soiled  the  sloiies  of  the  cut  on  the  west  end  of  the  mile  where 
left  incomplete  by  the  Globe  Construction  Company,  who  abandoned  their  wn- 
tract  in  1898. 

Mile  20. — Excavated  41,061  cubic  yards  of  tenacious  clay  of  the  nature  of 
hardpan  from  the  cut  through  the  hill  on  the  west  end  of  Jthis  mile  with  an 
elevating  grader  drawn  by  a  traction  engine,  and  with  wheeled  and  draf 
scrapers.  Moved  the  turntable  dredge  from  mile  21  and  put  it  in  the  bottom 
of  the  cut  at  the  east  end  of  this  mile  and  began  taking  out  the  bottom,  loading 
into  flat  cars.  Twelve  hundred  cubic  yards  have  been  excavated  in  this  manner 
at  the  end  of  the  year.  Dressed  and  soiled  the  slopes  of  the  cut  for  a  shon 
distance  west  of  Highway  Bridge  No.  13  where  left  in  a  bad  condition  by  the 
Globe  Construction  Company.  Reconstructed  an  18-inch  Intake  that  was  de- 
stroyed by  frost  and  freshets. 

Mile  20  is  now  96  per  cent  complete. 

Mile  21. — This  mile  lies  in  Cecils  Slough,  and  the  material  is  peat  except  tliat 
section  l)etween  stations  1058  and  1068,  wliere  the  canal  prism  passes  througb 
a  low  space  of  the  high  land.  This  is  a  tenacious  clay,  alternating  with  fre- 
quent pockets  of  muck  and  quicksand.  The  peat  sections  have  been  partiall.v 
excavated  with  the  cableway  dredge  during  the  year,  and  the  clay  section  wjls 
excavated  with  wheeled  and  drag  scrapers  and  the  turntable  dredge,  a  part 
having  been  done  by  hired  labor  and  the  balance  placed  under  contract  with 
Winston  Brothers  Company.  The  contract  expired  June  30,  but  owing  to 
freshets  they  were  granted  an  extension  to  July  31. 

The  quantities  excavated  on  this  mile  during  the  year  are  as  follows: 

Cubic  yards. 

With  cableway  dredge,  hired  labor 170,  Hi8 

With  wheeled  and  drag  scrapers,  hired  labor 22,fiW 

By  contractor 20.240 

Total 213,012 

Seventy-three  per  cent  of  the  standard  section  of  the  canal  on  this  mile  has 
been  excavated,  but  indications  point  to  the  necessity  of  enlarging  the  section 
in  places  and  of  enlarging  the  section  or  docking  in  others. 

Mile  22.— Eight  hundred  feet  of  this  mile  lies  In  Cecils  Slough,  and  the  mate- 
rial is  peat.  The  balance  of  the  mile  lies  in  the  saddle  of  the  divide  between  the 
water  courses  of  the  Illinois  and  Green  rivers.  The  cut  varies  from  14  to  38 
feet  in  the  hill  section.  A  part  of  the  hill  section  had  been  excavated  at  the 
beginning  of  the  fiscal  year.  During  the  year  it  has  been  completed,  a  part 
having  been  done  by  hired  labor  and  the  remainder  by  contract 

By  an  agreement  with  the  Chicago  and  Northwestern  Railroad  Company  Vaey 
put  in  side  tracks  and  took  aw^ay  the  material  loaded  onto  cars  by  the  con- 
tractor to  fill  in  a  long  trestle  on  their  road.  This  arrangement  was  advan- 
tageous to  the  railroad  company,  and  it  enabled  the  United  States  to  let  the 
excavation  at  a  very  low  figure. 
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The  quantities  excavated  on  this  mile  during  the  year  are  as  follows : 

Cable  yards. 

With  cableway  dredge,  hired  labor 109,690 

With  turntable  dredge,  hired  labor 38,970 

With  teams,  hired  labor 503 

With  steam  shovel,  contractor 146,432 

Total 355,  595 

More  material  has  been  excavated  during  the  year  from  the  peat  section 
between  stations  1108  and  1132-|-50  on  this  mile  than  was  contained  in  a 
standard  section  of  canal  of  this  length  because  of  the  necessity  of  flattening 
the  slopes  and  increasing  the  bottom  width.  Notwithstanding  the  Increase  of 
section  this  part  of  the  canal  will  have  to  be  gone  over  again  and  indications 
point  to  the  necessity  of  docking  it  It  is  impossible  therefore  to  state  the 
percentage  of  completion  of  this  mile. 

Other  work  done  by  hired  labor  on  this  mile  during  the  year  is  as  follows: 
Constructed  temporary  approaches  to  Highway  Bridge  No.  14,  3,000  cubic  yards 
of  earth,  with  framed  trestle  work  between  the  ends  of  earth  embankments 
and  the  abutments;  put  in  9  concrete  intakes  in  the  canal  slopes;  put  in  500 
feet  of  tile-drain  under  the  waste  banks  and  across  right  of  way  to  take  care 
of  surface  drainage. 

Mile  23. — This  mile  is  complete.  Seventy-eight  thousand  seven  hundred  and 
seventy-nine  cubic  yards  were  excavated  during  the  year  with  the  turntable 
dredge,  and  3,000  cubic  yards  were  excavated  with  teams,  where  not  accessible 
with  dredge.  The  slopes  were  dressed  and  ditched  and  soiled  where  ne<*essar>'. 
Nine  concrete  intakes  were  put  in  to  protect  the  slopes  from  flood  waters,  and 
about  2,200  feet  of  tile  laid  under  waste  banks.  Two  hundred  and  sixty-eight 
square  yards  of  slope  paving  were  put  in  to  protect  the  abutments  of  Highway 
Bridge  No.  15. 

Mile  24. — ^This  mile  is  complete.  The  work  done  on  this  mile  during  the  year 
consisted  of  embankment  to  the  extent  of  2,000  cubic  yards  necessai^y  to  rai.se  the 
south  bank  through  Devils  Slough  to  grade  in  places  where  it  had  settled,  and 
ji  little  soiling  and  ditching  of  slopes  at  the  east  end  of  the  mile  where  wash- 
outs had  occurred. 

Mile  25. — ^This  mile  is  complete,  except  the  fllling  of  a  gap  in  one  bank  about 
30  feet  long  where  at  present  a  drainage  ditch  charges  into  the  canal.  No 
work  has  been  done  on  this  mile  during  the  year  other  than  a  very  little 
maintenance  work  such  as  repairs  to  fences,  ditches,  etc. 

Mile  26. — This  mile  is  complete,  except  a  spillway  at  Culvert  No.  8.  Put  In 
about  200  square  yards  of  stone  revetment  at  Highway  Bridge  No.  10,  necessary 
to  complete  the  protection  revetment  at  this  place.  Regraveled  the  approaches 
of  Highway  Bridge  No.  16.     Maintained  the  fences. 

Mile  21. — Put  in  about  300  square  yards  of  stone  revetment  to  complete  the 
protection  of  the  revetment  curves  in  the  embankment  at  Highway  Bridge  No. 
17,  regraveled  the  bridge  approaches,  and  maintained  the  fences.  This  mile 
is  complete  except  a  flushing  gate  at  Culvert  No.  9. 

Mile  28. — This  mile  is  complete,  except  about  300  square  yards  of  stone 
revetment  necessary  for  the  protection  of  the  banks  and  bridge  abutments  at 
Highway  Bridge  No.  18A.  No  work  has  been  done  on  this  mile  other  than  the 
maintenance  of  fences. 

In  conclusion,  I  desire  to  thank  the  following  employees  for  faithful  and 
efficient  service:  Junior  Engineers  S.   L.   Bayless,  Joseph  Wright,   and  C.  A. 
Clement,  Clerk  C.  F.  Scott,  and  Inspector  George  W.  Choate. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Long, 
Assistant  Engineer. 

Lieut.  Col.  W.  H.  Bixby, 

Corps  of  Engineers. 
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BEPORT  OF  MB.  C.  V.  BBAINABD,  ASSISTANT  ENGINEER. 

TiSEiLWA,  iLi.,  July  S,  1905, 

Coijonel  :  I  have  the  honor  to  submit  herewith  report  of  operations  on  con- 
struction of  locls  gates,  Illinois  and  Mississippi  Canal,  for  the  fiscal  year  ending 
June  30,  1905. 

I  was  assigned  this  work  April  1 ;  the  ironwork  had  all  been  contracted  for 
previously. 

During  March  and  April  bills  and  specifications  for  lumber  were  prepared  and 
proposals  invited  for  the  delivery  of  the  lumber  at  various  points  along  the  line 
of  the  canal.  The  projiosals  provided  for  the  delivery  of  enough  lumber  to  boiW 
gates  for  three  locks  before  the  15th  of  May,  but  up  to  June  30  only  enough  for 
one  lock  had  been  delivered ;  the  remainder  of  the  lumber  is  to  be  delivered  at 
various  times  and  to  be  completed  September  15.  Long-leaf  yellow  pine  is  u#d 
for  the  tlnil)ers,  Oregon  fir  for  the  sheathing,  and  white  oak  for  the  miter  silK 
The  plant  necessary  for  the  work  has  been  assembled  at  Locks  3,  4,  and  5.  Ten 
carloads  of  iron  for  gates  were  received  and  distributed  to  Looks  1  to  21.  All 
iron  for  Locks  1  to  12,  inclusive,  has  been  delivered.  One  carload  of  lumber 
was  received. 

On  June  23  the  framing  of  timber  for  the  gates  at  Lock  3  was  begun,  and  at 
the  end  of  the  month  timbers  for  one  lower  and  one  upper  leaf  were  framed,  and 
four  timl)ers  of  tlie  lower  leaf  were  in  place. 
Very  respectfully,  your  obedient  servant, 

C.  V.  Brain  ABO. 

Assistant  Engineer. 

Lieut.  Col.  W.  H.  Bixby, 

Corps  of  Engineers. 


Digitized  by  VjOOQIC 


APPENDIX  M  M. 


IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF 
RIVERS  AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE 
MICHIGAN. 


REPORT  OF  COL,  M,  B,  ADAMS,  CORPS  OF  ENGINEERS.  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  at  Michigan  City,  Indiana. 

2.  St  Joseph  Harbor  and  River,  Mich- 

igan. 

3.  Harbor  at  South  Haven,  Michigan. 

4.  Harbor  at  Saugatuck  and  Kalama- 

zoo River,  Michigan. 

5.  Harbor  at  Holland    (Black  Lake), 

Michigan. 

6.  Harbor  at  Grand  Haven,  Michigan. 

7.  Grand  River,  Michigan. 

8.  Muskegon  Harbor,  Michigan. 


9.  Harbors  at  White  Lake  and  Pent- 
water,  Michigan. 

10.  Harbor  at  Ludington,  Michigan. 

11.  Harbor  at  Manistee,  Michigan. 

12.  Harbor  of  Refuge  at  Portage  Lake, 

Michigan. 

13.  Arcadia  Harbor,  Michigan. 

14.  Frankfort  Harbor,  Michigan. 

15.  Harbor  at  Charlevoix,  Michigan. 

16.  Harbor  at  Petoskey,  Michigan. 


HABBOB  LINES. 

17.  Grand  River  at  Grand  Rapids,  Michigan. 


United  States  Engineer  Office, 
Grand  Rapids^  Mich,^  July  17^  1905, 
General  :  I  have  the  honor  to  submit  hei'ewith  the  annual  report 
of  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Colonel^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A. 
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M  M  I. 

IMPROVEMENT  OF  HARBOR  AT  MICHIGAN  CITY,  INDIANA. 

The  history  of  this  improvement  is  brought  to  the  beginning  of  the 
fiscal  year  in  the  Report  of  the  Chief  of  Engineers  for  1904,  pages; 
2969-2976. 

OPERATIONS  DURING   FISCAL   YEAR  ENDING   JUNE   30,    1905. 

Operations  under  the  contract  with  Robert  Millen  &  Co.  for  repair- 
ing the  west  entrance  pier  between  stations  16+20  and  21+58  and 
the  east  entrance  pier  between  stations  6+70  and  14+05  and  for 
closing  the  entrance  to  the  outer  basin  were  continued  and  finally 
completed  in  November,  1904.  The  repaired  portion  of  the  west 
pier  now  consists  of  the  old  pile  substructure;  of  a  new  wall  of 
triple  sheet  piles  along  the  front  wall,  outer  end  wall,  and  about 
50  feet  of  the  rear  wall  at  the  outer  end,  protected  by  new  round 
piles  and  an  outer  wale,  and  strengthened  by  iron  tie-rods  passing 
from  the  front  to  the  rear  wales;  of  a  new  timber  superstructure  t'l 
feet  high,  and  a  plank  walk  on  top.  The  outer  45  feet  of  the  pier 
is  filled  with  stone  to  the  top,  and  in  the  rest  of  the  repaired  work 
the  filling  reaches  to  about  water  surface.  In  consequence  of  the 
reconstruction  of  the  outer  end  the  pier  was  extended  2.8  feet  to 
station  21+60.8.  The  outer  end  of  the  pier  is  protected  b\^  a  de- 
tached cluster  of  13  piles.  The  following  is  a  detailed  statement  of 
the  work  done  and  materials  put  in  place  after  July  1:  140  linear 
feet  of  trench  excavated  for  the  removal  of  obstructions  from  the 
site  of  sheet  piles;  26.2  linear  feet  of  guide  timl)er;  135  compound 
sheet  piles,  occupying  139.3  linear  feet  in  the  work;  314  linear  feei 
of  upper  binder;  414  linear  feet  of  lower  binder;  34  round  piles; 
324.5  linear  feet  of  front  wale;  120  feet  of  rear  wale;  40  tie-rods: 
six  courses  of  superstructure,  varying  in  length  from  222.5  feet  in 
the  lower  course  to  342.5  feet  in  the  top  course;  16.4  cords  stone  in 
the  outer  45  feet,  and  a  plank  walk  3  feet  wide  extending  over  the 
entire  length  of  the  repaired  work.  The  present  condition  of  the 
repaired  part  of  the  east  entrance  pier  is  as  follows:  Along  the  front 
of  the  old  crib  substructure,  which  partly  remains  in  place,  there 
is  a  continuous  wall  of  triple  sheet  piling,  protected  m  front  bv 
round  piles  and  an  outer  wale  and  strengthened  with  iron  tie-rods, 
and  the  work  is  completed  with  a  timber  superstructure  four  courses 
high  from  stations  6+70  to  10+93  and  six  courses  high  from  stations 
10+93  to  14+05,  the  front  wall  resting  on  the  new  round  piles  and 
the  rear  wall  partly  on  the  old  cribwork  and  partly  on  new  piles 
driven  through  the  old  work.  The  work  is  filled  with  stone  to 
slightlv  above  water  surface,  and  a  plank  walk  3  feet  wide  extends 
over  the  top.  Between  stations  6+82  and  7+14  and  between  sta- 
tions 13+90  and  14+50  there  are  openings  through  the  work  for  the 
convenience  of  the  United  States  Life-Saving  Service.  A  detailed 
statement  of  the  work  done  and  materials  secured  in  place  under 
this  contract  after  July  1  is  as  follows :  264  linear  feet  of  oM  work 
cut  down  to  grade;  508.5  linear  feet  of  guide  timber;  498  triple  sheet 
piles  extending  over  513.2  linear  feet  of  work;  516.5  linear  feet  of 
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upper  binder  and  556.5  linear  feet  of  lower  binder;  86  round  front 
piles  and  5  rear  piles;  503.5  linear  feet  of  front  wale;  105  linear 
feet  of  rear  wale;  64  tie-rods;  6  courses  of  superstructure,  varying 
in  length  from  478.5  linear  feet  in  the  first  course  to  502.5  linear 
feet  in  the  fourth  course,  and  from  119.5  linear  feet  the  fifth  course 
to  127.5  linear  feet  in  the  sixth  course;  129.33  cords  stone;  687  linear 
feet  of  plank  walk.  Bedsides,  the  boat  slide  of  the  life-saving  station 
was  rebuilt.  The  work  done  since  July  1  to  complete  the  structure 
closing  the  entrance  to  the  old  basin  was  as  follows:  188.06  cords 
stone  were  put  in  and  463.6  linear  feet  of  plank  walk  secured  in  place. 

By  dredging,  under  the  contract  with  Samuel  O.  Dixon,  begun 
August  1  and  completed  August  10,  the  shoal  in  front  of  the  break- 
water pier  just  outside  of  the  west  entrance  pier  was  removed,  and 
the  channel  between  the  piers,  w^as  widened  Dy  a  cut  30  feet  wide 
and  1,010  feet  long.  The  dredging  resulted  in  a  depth  of  18  feet  for 
a  width  of  100  feet  next  to  the  breakwater  pier  and  in  a  depth  of  15 
feet  for  a  width  of  60  feet  between  the  piers.  The  depths  refer  to 
zero  of  gauge.  The  amount  of  material  dredged  measured  10,227 
cubic  yards,  and  cost  17^  cents  per  cubic  yard. 

On  October  20  the  care  of  the  lights  at  harbor  entrance,  which 
had  been  maintained  up  to  that  time  at  the  expense  of  the  appropria- 
tions for  this  harbor,  was  assumed  by  the  United  States  Light-House 
Establishment. 

A  break  in  the  rear  wall  of  the  breakwater  pier  at  its  junction  with 
the  old  east  breakwater  was  partially  repaired  by  day  labor  and  mate- 
rial purchased  in  open  market. 

The  cost  of  the  foregoing  operations  was : 

Repair  of  piers  and  cioslng  entrance  to  outer  basin $18,  521.  38 

Repairing  break  in  brealiwater  pier 234.  74 

Dredging    1.  789.  72 

A  contract  for  such  dredging  as  may  be  found  necessary  to  restore 
navigable  conditions  was  entered  into  April  29,  1905,  with  the  Chi- 
cago and  Great  Lakes  Dredge  and  Dock  Company. 

CONDITION  OF  WORK  JUNE  30,  1905. 

The  west  entrance  pier,  as  built  by  the  Government,  has  a  total 
length  of  2,160.8  feet,  consisting  of  1,360.8  feet  of  pile  work  and  800 
feet  of  crib  work.    The  inner  section  of  785  feet  was  formerly  occu- 

¥ied  by  private  parties,  but  at  present  no  such  use  is  made  of  it. 
'he  inner  end  for  a  length  of  228  feet  is  destroyed;  the  next  386 
feet  has  been  rebuilt  during  recent  years  by  the  riparian  owners.  The 
outer  part  of  the  west  pier  for  a  length  of  5i0.8  feet  has  been  repaired 
and  sheet  piled.  The  remainder,  1,006  feet  in  length,  is  in  need  of 
extensive  repairs  above  water  and  sheet  piling  to  make  it  sand  tight. 
The  east  entrance  pier,  together  with  the  structure  across  the  entrance 
of  the  old  basin,  has  a  length  of  1,869.5  feet,  of  which  the  inner  670 
feet  is  in  front  of  private  propertv  and  totally  wrecked.  The  section 
from  station  6+70  to  station  14+05  has  been  substantially  repaired 
and  sheet  piled.  A  city  ordinance  requires  riparian  owners  to  main- 
tain docks  or  revetments  along  their  water  fronts  in  the  inner  harbor, 
but  the  existing  revetments  are  in  bad  condition  in  many  places.  The 
breakwater  pier,  connecting  with  the  structure  across  the  entrance  to 
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the  outer  basin,  has  a  total  length  of  1,136  feet.  It  is  in  good  condi- 
tion, except  in  the  first  30  feet,  which  formed  the  head  of  the  now 
abandoned  old  east  breakwater.  This  portion  has  given  signs  of  dete- 
rioration, and  majr  need  repairs  in  the  near  future. 

By  the  act  of  March  3,  1905.  the  project  has  been  modified  by  pro- 
viding for  the  construction  or  a  turning  basin  in  the  inner  harbor. 
This  modification  involves  the  removal  of  the  south  450  feet  of  the 
east  entrance  pier  and  of  the  revetment  on  the  north  side  of  the 
inner  harbor  to  the  Franklin  Street  Bridge,  and  the  construction  of 
new  revetments,  of  which  the  part  along  the  south  boundary  of  the 
United  States  light-house  reservation  will  have  to  be  built  by  the 
Government  and  the  remainder  by  the  riparian  owners  or  by  the  local 
authorities. 

Soundings  made  May  23  to  June  1  showed  the  following  available 
depths :  In  the  outer  entrance,  20  to  32  feet ;  at  the  entrance  to  the 
inner  harbor,  18  feet  for  a  width  of  120  feet  next  to  the  east  pier; 
thence  to  the  inner  end  of  the  pier,  16  feet  in  the  channel  of  best 
water;  thence  to  Sixth  Street  Bridge,  15  feet,  except  about  300  feet 
below  the  angle  above  Franklin  Street  Bridge,  where  the  available 
depth  was  14.5  feet;  from  the  Sixth  Street  Bridge  to  the  first  angle 
above,  14.5  feet;  thence  to  the  second  an^le,  12  feet;  and  at  the  lower 
end  of  the  upper  basin,  7  feet.  The  depms  refer  to  the  zero  of  harbor 
gauge. 

The  Michigan  City  and  Northern  Indiana  Gas  Company  placed  a 
gas  pipe  under  the  channel  in  the  vicinity  of  Fifth  street,  and  the 
Central  Union  Telephone  Company  a  telephone  cable  near  the  Sixth 
Street  Bridge,  both  being  so  laid  as  U)  oflfer  no  obstruction  to 
navigation. 

WORK  PROPOSED  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1906. 

By  the  river  and  harbor  act  of  March  3,  1905,  there  was  appropri- 
ated for  continuing  improvement  and  for  maintenance  $4:5,()00,  with 
the  provision  that,  in  the  discretion  of  the  Secretary  of  War,  an 
amount  not  exceeding  $25,000  may  be  used  for  the  construction  of  a 
turning  basin  in  the  inner  harbor.  Steps  are  now  being  taken  toward 
the  transference  of  the  land  required  oy  the  United  States  for  the 
construction  of  the  turning  basin,  and  as  soon  as  this  object  has  been 
satisfactorily  secured  the  work  will  be  begun  under  a  contract  to  be 
entered  into  for  the  purpose.  Of  the  balance  then  remaining  avail- 
able it  is  proposed  to  reserve  $4,100  as  part  payment  for  an  inspection 
steamer,  $10,000  for  dredging  in  the  channels  two  seasons,  and  to 
reserve  the  remainder  for  the  payment  of  office  expenses  and  contin- 
gencies and  for  such  dredging  or  repairs  as  may  become  necessary. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  TEAR  ENDING  JUNE  30,  1907. 

To  complete  the  approved  project  there  remains  200  linear  feet  still 
to  be  added  to  the  detached  breakwater.  The  estimated  cost  of  this 
work  is  $30,000.  The  outer  540.8  feet  of  the  west  entrance  pier  hav- 
ing been  repaired,  there  remains  an  additional  length  of  1,006  feet, 
which  must  be  maintained  by  the  Government  and  which  is  in  need 
of  dieet  piling  and  new  superstructure.    This,  estimated  at  $27  50 
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per  linear  foot,  will  cost  $27,666.  For  the  customary  annual  dredg- 
ing for  the  maintenance  of  navigation  there  is  required  $5,000,  and  to 
provide  for  the  repairs  of  possible  damage  to  the  extensive  works  and 
for  refilling,  an  estimate  of  $5,000  is  made.  The  sum  of  these  items 
is  $67,665. 

Total  amount  appropriated  and  allotted  to  June  30,  1905 $1, 584, 138.  92 

Miscellaneous  receipts 4, 130. 00 


1,  588, 26a  92 
Less  amount  carried  to  surplus  fund 5. 15 


1, 588, 263.  77 
Total  amount  expended  on  previous 
projects   from   July   4,    1886,   to 
June  30,  1902 : 

For  construction $1,009,507.04 

For  maintenance 187, 084. 80 

$1, 196, 591. 84 

Total  amount  expended  to  June  30, 
1905,  on  existing  project  adopted 
March  3,  1899,  and  amended 
March  3,  1905 : 

For  construction 294, 988. 19 

For  maintenance 43, 499. 35 

338, 487. 54 

1,535,079.38 


Balance 53, 184. 39 


Estimated  cost  of  project,  1899,  amended  1905 337, 150. 00 

MoThey  statement. 

July  1,  1904,  balance  unexpended $61,869.78 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  45, 000. 00 


106, 869.  78 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $22, 173.03 

For  maintenance  of  improvement «31, 512. 36 

53,685.39 


July  1,  1905,  balance  unexpended 53, 184.  39 

July  1,  1905,  outstanding  liabilities 147.26 


Julyl,  1905,  balance  available 53,037.13 


July  1,  1905,  amount  covered  by  uncompleted  contracts 4,500. 00 


Amount  (estimated)  required  for  completion  of  existing  project 30, 000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  Improvement 37, 665. 00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

o  $943.75  on  account  dredge. 


67, 665.00 
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APPROPBIATIONS. 


Date. 


Outer  har- 
bor. 


Inner  har- 
bor. 


TotaL 


July  4, 1888 

March  3, 1887 

July  7,1888 

June  11, 1844 

August  80, 1862fl 

March  8,1866  (claim  of  J.  B.  Bowes). 

June  23,1886 

July  25,1868  (allotment) 

April  10,1880  (allotment) 

July  11,1870 

March  3,1871 

JunelO.W2 

Mfrrch§.1873 

June  23, 1874 

March  8, 1885 

Au«ru8tl4,l876 

June  18, 1878 

1878  (allotment) 

March  3, 1879 

June  14, 1880 

March  3,1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  11, 1888 

September  19, 1890 

July  13, 1898 

August  18, 1894 

June  3, 1896 

March  3, 1899 

June  6. 1900 

June  Id,  1902 

March  8, 1906 

Bfiscellaneous  receipts 


$26,000.00 
15,000.00 
60,000.00 
60,000.00 
60,000.00 
60,000.00 
85,000.00 
60,000.00 
2,600.00 
40.000.00 
40,000.00 
20,000.00 
60,000.00 
40,000.00 
64,3:6.00 
90,000.00 
60,000.00 
80,000.00 

2o,ooo.oa 

70,000.00 


196,000.00 


Total. 


1,086,876.00 


$25,000.00 


i6,ooaoo 

25,000.00 
20,000.00 
10.000.00 
1,875.00 
6,000.00 
7,500.00 
16,000.00 
10,000.00 
10,000.00 
7,500.00 


$20,000.00 
80,000.00 
60,738.69 
26,000.00 
20,000.00 
470.83 
76,000.00 
26,000.00 
81,186.00 
26,000.00 
16,000.00 
60,000.00 
60,000.00 
50,000.00 
60,000.00 
85,000.00 
76,000.00 

2,600.00 
40,000.00 
65,000.00 
46,000.00 
80,000.00 
50,000.00 
66,260.00 
96,000.00 
67.600.00 
46,000.00 
80,000.00 
80,000.00 

7,50a00 
196,000.00 
63,000.00 
45,000.00 

4,1301 00 


161,875.00 


1,588,268.  Se 


•  Amount  carried  to  surplus  fund,  $5.16. 


ABSTRACT  OF  CONTRACTS  IN  FORCE. 

Repair  of  piers  and  closing  entrance  to  outer  basin. 

CJontractor :  Robert  Millen  &  Co. 

Date  of  contract :  February  27,  1903. 

Date  of  approval :  March  21,  190a 

Date  of  beginning :  April  15,  1903. 

Date  of  expiration:  January  1,  1904.     (Time  limit  waived.) 

Rates :  Cutting  down  and  removing  old  work,  $3  per  linear  foot ;  white-oak 
piles,  33  cents  per  linear  foot ;  white-oak  timber,  $40  per  M  feet  B.  M. ;  white- 
pine,  long-leaf  yellow-pine,  or  Douglas-fir  timber,  $33  per  M  feet  B.  M. ;  white- 
pine,  long-leaf  yellow-pine,  or  Douglas-flr  planks  for  sheet  piles,  $39  per  M  feet 
B.  M. ;  white  pine  or  long-leaf  yellow  pine  for  decking,  $30  per  M  feet  B.  M, ; 
driftbolts,  2i  cents  per  pound;  screw  bolts  and  tie-rods,  3  cents  per  pound; 
carriage  bolts  and  spikes,  4  cents  per  pound;  stone,  $6.50  per  cord. 

Dredging. 
Contractor :  Samuel  O.  Dixon. 
Dated :  March  25,  1904. 
Approved:  April  15,  1904. 
Date  of  beginning :  May  3,  1904. 

Date  of  expiration:  September  17.     (Time  limit  waived.) 
Rate :  17^  cents  per  cubic  yard. 

Contractor :  Chicago  and  Great  Lakes  Dredge  and  Dock  Company. 

Dated :  April  29,  1905. 

Approved :  May  9,  1905. 

Date  of  beginning :  May  27,  1905. 

Date  of  expiration :  September  12,  1905. 

Rate :  17i  cents  per  cubic  yard 
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COMMEBCIAL    STATISTICS    FOB    MICHIGAN    CITT    HABBOR,    INDIANA,    CALENDAR    YEAB 
ENDING  DECEMBER  31,    1904. 

[Compiled  from  statement  furnished  by  deputy  collector  of  customs  at  Michigan  City, 

Ind.1 


Character  of  vessels. 

Number. 

Tonnage. 

• 
Steam,  entered  and  rl^iarnd  . ,, 

812 
41 

286,414 

8alL  entered  and  cleared 

6,501 

Total 

853 

298,006 

Maximum  draft,  15.3  feet  In  Inner  harbor  to  lower  basin  and  11.1  feet  above. 

Receipts  by  vessels. 

Articles  received. 

Tons. 

Lath 

1,164 

T^uinber  ,  -  r .     .   ,        .  - 

48,662 

12.068 

424 

Salt 

Bhingle« 



Wood 

4,600 

Total 

67,888 

Note. — No  record  whatever  Is  kept  of  the  commerce  between  Michigan  City  and  Chi- 
cago, South  Chicago,  and  other  ports  In  this  district.  There  Is  a  twice-daily  boat  line 
to  Chicago  doing  an  Immense  passenger  traffic  and  large  freight  business. 

Tons. 

Total  freight  carried  in  1003 117,320 

Total  freight  carried  in  1004 67,888 

Decrease 40,  441 


M  M  2. 

IMPROVEMENT  OF  ST.  JOSEPH  HARBOR  AND  RIVER,  MICHIGAN. 

The  history  of  thase  works  to  the  beginning  of  the  year  is  found  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  pages  2976-2978. 

(a)    ST.  JOSEPH  HARBOR. 
OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,   1905. 

The  dredging  operations  under  the  contract  with  Samuel  O.  Dixon 
for  the  restoration  of  navigable  widths  and  depths,  commenced  on 
June  20,  1904,  were  completed  July  31,  and  resulted  in  restoring  a 
channel  17  feet  deep  at  the  stage  of  zero  of  gauge  and  about  200  feet 
wide  next  to  the  north  pier  between  the  projecting  part  of  the  piers, 
17  feet  deep  and  90  feet  wide  in  the  interior  harbor  to  the  mouth  of 
the  Benton  Harbor  Canal,  and  in  the  Benton  Harbor  Canal  a  depth 
of  15  feet  with  a  width  of  90  feet  from  the  mouth  to  the  Paw  Paw 
River,  and  of  60  feet  thence  to  Benton  Harbor.  The  dredged  quan- 
tity from  July  1  to  31  was  35,170  cubic  yards,  and  the  price  per  cubic 
yard  17^  cents,  making  a  total  of  $6,154.75. 

CONDITION  OF  WORK  JUNE  30,  1905. 

The  total  length  of  the  north  pier  and  revetment  is  2,854  feet,  con- 
sisting of  2,183.5  feet  cribwork  and  670.5  feet  pile  work.    At  the 

ENQ  1905  M 136 


Digitized  by  VjOOQIC 


2162   REPORT  OF  THE  CHIEF  OF  ENGrNEERS,  U.  8.  ARMY. 

east  end  a  pile  wing  165  feet  long  connects  with  the  dock  of  the 
United  States  light-house  depot.  The  south  pier  is  about  2,623  feet 
long  and  consists  of  1,803  feet  of  cribwork  and  820  feet  of  pile  work. 
All  these  structures  are  in  excellent  condition,  except  the  wing  at  the 
east  end  of  the  north  pier,  the  filling  of  which  is  not  in  good  condition. 
Soundings  made  May  16-20  showed  the  following  available  depths, 
referred  to  the  level  of  zero  of  gauge :  Outside  of  the  entrance,  19.1  feet 
on  line  of  north  pier ;  16  feet  200  feet  south  of  that  line,  and  19.5  feet 
on  line  of  south  pier.  Between  the  piers,  at  the  outer  end,  18  feet  for 
a  width  of  130  feet  next  to  the  north  pier,  and  16.1  feet  in  the  middle 
of  channel ;  thence  to  the  angle,  18  feet  for  a  width  of  100  feet  in  the 
north  half  of  channel,  and  the  same  width  and  depth  next  to  the  south 

Eier  from  the  angle  to  the  railroad  bridge;  at  tne  upper  end  of  the 
ridge,  17.2  feet;  thence  to  the  mouth  of  the  Benton  Harbor  Canal, 
18  feet  for  a  width  of  60  feet,  and  in  the  Benton  Harbor  Canal,  18 
feet  for  a  width  of  40  feet  throughout,  except  a  length  of  about  400 
feet  near  the  upper  end,  where  the  depth  in  center  of  channel  was  16.6 
feet.  The  stage  of  the  lake  at  the  time  of  sounding  varied  from 
—0.2  to  --0.6  feet. 

WORK  PROPOSED  FOR  FISCAL  TEAR  ENDING  JUNE  30,   1906. 

The  act  of  March  3,  1905,  appropriated  $15,000  for  continuing  im- 
provement and  for  maintenance.  The  balance  remaining  on  hand 
from  previous  appropriations  is  $8,620.65,  making  the  total  amount 
available  $23,620.65.  Of  this  amount  $1,500  is  reserved  as  part  pay- 
ment of  an  inspection  steamer,  $20,000  is  to  be  expended  for  dredging, 
the  work  as  far  as  possible  to  be  done  by  the  U.  S.  dredge  Getu^ml 
Gillespie^  and  the  remainder  is  to  be  reserved  for  contingencies  and 
incidental  repairs. 

ESTIMATE  OF   FUNDS  FOR  FISCAL  YEAB  ENDING  JUNE   30,   1907. 

All  new  construction  work  under  the  authorized  project  has  been 
completed,  and  the  existing  works  on  the  entrance  channel  are  in 
serviceable  condition.  The  channels  are  subject  to  deterioration 
caused  by  the  accretions  of  sand  brought  down  by  the  St.  Joseph 
and  Paw  Paw  rivers  when  in  flood,  and  as  this  is  a  matter  of  annual 
recurrence  it  follows  that  dredging  for  the  restoration  of  the  required 
widths  and  depths  of  channel  may  be  expected  to  be  necessary  every 
3'ear.  The  amount  estimated  required  for  this  purpose  and  for  inci- 
dental repairs  for  one  year  is  $10,000. 

(b)   ST.  JOSEPH   RIVER. 
OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE   30,   1905. 

Operations  on  St.  Joseph  River  were  executed  by  a  small  force, 
hired  by  day  labor,  during  the  months  of  July,  August,  and  Septem- 
ber, 1904.  A  number  of  snags  were  removed  from  the  channel  and 
trees  that  interfered  with  navigation  from  the  banks  between  Shaker 
Farm  and  Kings  Landing:  also  one  wing  dam  was  built  at  Shaker 
Farm  and  two  near  Twin  Springs.  The  cost  of  these  operations  was 
$449.51, 
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Under  date  of  March  23,  1905,  the  Secretary  of  War  approved 
plans  and  authorized  the  construction  of  a  bridge  by  the  county  of 
feerrien,  across  the  river  about  2  miles  above  its  mouth,  to  replace 
what  was  known  as  the  old  Napier  bridge. 

On  June  15,  1905,  the  Secretary  of  War  authorized  the  authorities 
of  Berrien  County  to  renew  the  viaduct  over  the  Morrison  channel 
and  Michigan  Central  Railroad  in  the  city  of  St.  Joseph. 

WORK   PROPOSED   FOR   FISCAL   YEAR  ENDING   JUNE  30,   1906. 

No  provision  was  made  for  this  work  in  the  act  of  March  3,  1905, 
and  the  balance  remaining  available  from  previous  appropriations  is 
$300.49.  With  this  it  is  proposed  to  do  such  work  as  may  be  needed 
to  restore  the  3-foot  channel  of  the  project. 

ESTIMATE  OF  FUNDS  FOR   FISCAL  YEAR  ENDING   JUNE  30,    1907. 

The  customary  estimate  for  this  work  is  $750. 

ST.  JOSEPH    HARBOB. 

Total  amount  appropriated  and  allotted  to  June  30,  1905 $873,313.00 

Miscellaneous    receipts 1,027. 15 


874. 340. 15 
Less  amount  carried  to  surplus  fund .  80 


874,  339. 35 
Total    amount   expended   July   4,    1836,   to 
March  3,  1890: 

For  construction $336,479.50 

For  maintenance 166,633.73 

$503, 113. 23 

I'otal  amount  expended  on  project  approved 
March  3,  1899 : 

For   construction $303,078. 41 

For  maintenance 44,527.06 

347,  605.  47 

850,  718.  70 


Balance    23, 620.  65 

Money  statement, 

July  1,  1904,  balance  unexpended a$33,f538.  77 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     15, 000. 00 


48, 638.  77 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement 6$15, 350.  37 

For  maintenance  of  improvement <^9, 667.  75 

25,018.12 


July  1,  1906,  balance  unexpended 23,620.65 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

«  Exclusive  of  $2,851.54  expended  for  dredge  to  June  30,  1904. 
^Includes  $6,497.30  for  dredge. 
« Includes  $651.16  for  dredge. 
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ST.  JOSEPH  BIVEB. 

Total  amount  appropriated  and  allotted  to  June  30,  1905 $6,250.00 

Total  amount  expended  1888  to  June  30.  1905 : 

For  construction $4,  555.49 

For  maintenance 1.394.02 


Balance 


Money  statement. 


July  1,  1904,  balance  unexpended 

June  30.  1905,  amount  ex])ended  during  fiscal  year,  for  maintenance 
of  improvement 

July  1,  1905,  balance  unexpended 


5, 949. 51 
300.49 

1750.00 
449.51 
300.49 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 750.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPillATIONB. 


Bt.  Joseph  Harbor  and  River,  Michigan, 


July  4,  1836 $20,000.00 

March  3,  1837 15,000.00 

July  7.  1838 51,113.00 

March  3,  1843 25,000.00 

June  11,  1844 20,000.00 

August  30,  1852 10, 000.  00 

June  28.  1864  (allotment) .     15, 000. 00 

June  23,  1866 6,000.00 

March  2,  1867 23,000.00 

Allotted     from 

harbors       o  n 

Northwestern 

Lakes,  1867  _.  $7,500.00 
Transferred     i  n 

1870  to  Grand 

Haven  Harbor        500. 00 


July  11,  1870.—. 
March  3,  1871... 
June  10,  1872  __. 
June  23,  1874  __. 
March  3,  1875... 
August  14,  1876 . 
June  18,  1878 


7,000.00 
15,000.00 

io,ooaoo 

3,000.00 

2,000.00 

35, 000.  00 

12, 000.  00 

12, 000.  00 


March  3,  1879 $6,000.00 

June  14,  1880 8.000.00 

March  3,  1881 10,OOO.OC» 

August  2,  1882 12,000.00 

July  5,  1884 15.000.00 

August  5.  1886 10.000.00 

August  11,  1888 12,000.00 

September  19,  1890 20, 000. 00 

July  13,  1892 59,000.00 

August  18,  1894 30, 000. 00 

June  3,  1896 30,000.00 

March  3,  1899 50.000.00 

June  6,  1900 253,950.00 

March  3,  1901 38,000.00 

June  13,  1902 23.  2.50. 00 

March  3,  1905 15.000.00 

Miscellaneous  receipts 1. 027. 15 


Total 874.a40.15 

Amount  carried  to  suri)Ius 
fund,  1856 .80 


Balance 874,339.35 


8t,  Joseph  River,  Michigan. 


August  11,  1888 $2,500.00  ' 

September   19,   1890 1,000.00 

July  13,  1892  (allotment)—     1,000.00  i 
August  18,   1894 500.  00  f 


June  3,  1896 $500.00 

June  13,   1902 750.00 


Total 6,  250. 00 
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Dredging, 


Contractor :  Samuel  O.  Dixon. 
Date  of  contract :  March  25,  1904. 
Date  of  approval :  April  15.  1904. 
Dat  of  beginning :  May  3,  1904. 
Date  of  expiration :  September  17,  1904. 
Rate :  17i  cents  per  cubic  yard. 


2165 


(Time  limit  waived.) 


COMMERCIAL  STATISTICS. 

St.  Joseph  Harbor,  Michigan,  calendar  pear  ending  December  31,  1904. 

[Compiled  from  statements  furnished  by  the  duputy  collectors  of  customs  at  St.  Joseph 

and  Benton  Harbor,  Mich.] 


Character  of  vesselB. 


Number.;  Tonnage. 


Steam,  entered  and  cleared . 
Bail,  entered  and  cleared — 


Total. 


Maximum  draft,  16  feet. 

Receipts  and  shipments  by  vessel,  1904, 


-|- 


1,196  I 
48 


546,706 
5,623 


1,230 


Articles  received. 


Barrels,  empty 

Bran 

Coal 

Flour 

Horses , 

Lath 

Lumber 

Posts 

Salt 

Shingles 

Stone . 


11 

85 

2,680 

160 

10 

90 

4.915 

4,617 

572 

2,008 

7,200 

Merchandise,  miscellaneous |     24,545 


Tons. 


:i 


Total 46,828 


Articles  shipi>ed. 


Asphalt 

Baskets,  empty. 

Flour 

Fruit 

Lumber , 

Paper. 


Vlnesear 

Mercbandise,  miscellaneous . 


Total. 


Tons. 


175 

2 

185 

28,060 

3.587 

375 

65 

17,799 


60,208 


Tons. 

Totjil  freight  carried  In  1903 127,872 

Total  freight  carried  In  1904 97,036 


Decrease    30, 836 

8t.  Joseph  River,  Michigan,  calendar  year  ending  December  31,  1904, 

[Compiled  from  statement  furnished  by  Mr.  W.  H.  Hull,  St.  Joseph,  Mich.] 

The  steamers  May  Graham,  Willow,  and  Tourist  carried  24,703  passengers 
jind  3,024  tons  freight  (principally  fruit  and  lumber),  as  compared  with  33,500 
passengers  and  3,254  tons  freight  carried  in  1003.  The  boats  have  a  maximum 
draft  of  about  3  feet 


M  M  3. 

.     IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

The  history  of  this  work  to  the  beginning  of  the  year  is  found  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  pages  2981-2982. 
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OPERATIONS  DURING  FISCAL  TEAR  ENDING  JUNE  30,  1905. 

Soundings  made  April  14-17  showed  the  following  available 
depths:  In  front  of  the  entrance,  17  feet  on  the  shoalest  point  50  feet 
north  of  line  of  south  pier  and  300  feet  out  from  end  of  piers;  on 
line  of  north  pier,  19.6  feet,  and  on  the  line  of  south  pier,  18.1  feet. 
Jietween  the  piers  there  was  not  less  than  17.1  feet  at  the  outer  end, 
Hud  there  existed  a  narrow  channel  inside,  with  15.2  feet  available. 
In  the  river  above  the  piers  the  somewhat  irregular  channel  of  best 
water  afforded  15.1  feet,  but  two  small  lumps  with  only  14.1  feet 
existed  in  about  mid-channel  at  points  respectively  400  feet  and  700 
feet  above  inner  ends  of  piers.  The  depths  refer  to  the  level  of  zero 
of  gauge.  The  stage  of  the  lake  at  the  time  of  sounding  was  — 0.5 
to  —0.8  foot. 

Under  the  contract  with  the  Chicago  and  Great  Lakes  Dredge  and 
Dock  Company,  dated  April  29,  dredging  was  begun  May  25  to 
improve  the  channel,  and  by  June  21,  when  the  work  was  completed, 
there  was  16  feet  between  the  piers  and  15  feet  in  the  river  for  a  v/idth 
of  60  feet.  The  dredged  quantity  measured  22,148  cubic  yards,  price 
per  yard,  17J  cents,  making  the  cost  $3,820.55. 

CONDITION   OF   WORK    JUNE   30,    1905. 

This  is  as  reported  in  the  Report  of  the  Chief  of  Engineers  for 
1901,  page  3085,  except  for  the  additional  deterioration  due  to  the 
la^e  of  four  years. 

The  condition  of  the  navigable  channel  is  described  under  the  head 
of  "  Operations." 

WORK  PROPOSED  FOR  FISCAL  YEAR  ENDING  JITNB  30,   1906. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $50,000 
for  this  improvement,  to  be  expended  in  accordance  with  the  report 
sumbitted  in  House  Document  No.  119,  Fifty-eighth  Congress,  sec- 
ond session,  provided  that  no  part  of  such  amount  shall  l)e  used, 
except  for  maintenance  of  existing  channels,  until  proper  dock  lines 
shall  have  been  established  and  suitable  bulkheads  shall  have  been 
built  along  these  lines  by  the  city  of  South  Haven  or  by  riparian 
owners,  and  the  property  lying  on  the  channel  side  of  these  dock 
lines  shall  have  been  deeded  to  the  United  States,  free  of  cost,  all 
pursuant  to  the  plan  recommended  in  said  House  document 

The  project,  as  modified  by  the. above  act,  provides  for  a  16- foot 
depth  of  channel  to  be  created  by  dredging;  for  1.600  linear  feet  of 
cribwork  to  be  placed  in  extension  of  the  two  piers,  and  for  repairs 
of  1,778  linear  reet  of  old  pier,  and  for  the  removal  of  60  linear  feet 
of  old  revetment  at  the  inner  end  of  the  north  pier. 

Until  the  requirements  of  the  law  regarding  dock  lines  and  bulk- 
heads have  been  complied  with  by  the  interested  parties,  construc- 
tion work  under  the  modified  project  is  prevented,  and  after  provid- 
ing for  the  necessary  maintenance  the  remainder  of  the  available 
funds  will  be  reserved  until  that  time.  The  works  of  maintenance 
will  consist  of  dredging,  requiring  the  sum  of  $8,000,  to  be  done 
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either  by  contract  or  by  Government  plant,  and  of  incidental  repairs 
to  cost  not  exceeding  $5,000,  the  work  to  be  done  by  contract  or  day 
labor,  as  may  be  decided  most  economical  and  advantageous  to  the 
United  States. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  30,   1907. 

As  stated,  construction  work  under  the  modified  project  is  pre- 
vented until  the  requirements  of  the  law  with  reference  to  dock  lines 
and  bulkheads  are  complied  with ;  but  there  is  no  reason  to  assume 
that  this  compliance  will  be  delayed  indefinitely,  and  it  appears  rea- 
sonable, therefore,  to  provide  in  this  estimate  for  at  least  that  part  of 
the  project  providing  for  the  dredging  and  the  repairs  of  the  piers. 
This  will  require,  in  addition  to  the  funds  remaining  available  for 
this  purpose,  the  sum  of  $65,000. 

Total  amount  appropriated  and  allotted  to  June  30,  1905 $367. 300.  00 

MIsceUaneous   receipts 2, 137.47 


369,  437.  47 
Total  amount  expended  from  March,  1867,  to  March  3, 
1905: 

For  construction $187, 232. 83 

For  maintenance 131,239.42 

$318, 472.  25 

Total  amount  expended  March  3  to  June  30,  1905,  for 

maintenance 4,  715.  35 

323, 187. 60 


Balance 46, 249. 87 


Estimated  cost  of  worlt,  1866,  amended  in  1869,  1872,  1892,  and  1898-  297, 000. 00 

Estimated  cost  project  adopted  March  3,  1905 279, 370. 00 

Money  statemejit, 

July  1,  1904,  halance  unexpended $3»669.  65 

Amount  appropriated  hy  river  and  harbor  act  approved  March  3, 1905.  50, 000. 00 


53,  669.  65 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement «  7, 419.  78 


July  1,  1905,  balance  unexpended 46,249.87 

July  1,  1905,  outstanding  liabilities 126.26 

July  1,  1905,  balance  available 46, 123.  61 


July  1,  1905,  amount  covered  by  uncompleted  contracts 382.  05 


Amount  (estimated)  required  for  completion  of  existing  project 247,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlds  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 .. 65,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

o  Includes  $943.74  for  dredge. 


Digitized  by  VjOOQIC 


2168   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 


AFPBOPBIATIONS. 


March  2,  1867 $43,000.00 

July  11,  1870 ^ 10,000.00 

March  3.  1871 15.000.00 

June  10.  1872 12,000.00 

March  3,   1873 20,000.00 

June  23,   1874 10,000.00 

March  3,   1875 10,000.00 

August  14,  1876 10,000.00 

June  18,  1878 12,000.00 

March  3,   1879 7,500.00 

June  14,  1880 5,000.00 

March  3,  1881 5,000.00 

August  2,  1882 10,000.00 

July  5,  1884 7, 500. 00 


August  5,  1886 $.5, 000.  Off 

August  11,  1888 lO.0<iiKU» 

September  19,  1890 15.U00.iX) 

July  13,  1892 10,000.(0 

August  18,  1894 20,000.(10 

June  3,  1896 15,0<X>.<i) 

March  3,  1899 45,000.<!i» 

June  6,  1900  (allotments) _  3, 300.  rn) 

June  13,  1902 12, 000.00 

June  13. 1902  ( allotment)  _  5.  OOa  uj 

March  3,  1905 50,000.i«) 

Miscellaneous   receipts 2.137.47 

Total 369,437.47 


ABSTRACT  OF  CONTRACTS  IN  FORCE. 

Dredging. 

Contractor:  Samuel  O.  Dixon. 

Date  of  contract :  March  25,  1904. 

Date  of  approval :  April  15,  1904. 

Date  of  beginning :  May  3,  1904. 

Date  of  expiration :  September  17,  1904 ;  time  limit  waived. 

Rate :  17^  cents  per  cubic  yard. 

Contractors :  Chicago  and  Great  Lakes  Dredge  and  Dock  Company. 

Dated:  April  29,  1905. 

Approved :  May  9,  1905. 

Date  of  beginning:  May  27.  1905. 

Date  of  expiration :  September  12,  1905. 

Rate :  17i  cents  per  cubic  yard. 


COMMERCIAL    STATISTICS    FOR    SOUTH    HAVEN    HARBOR,    MICHIGAN.    CALENDAR    TE.\X 
ENDING   DECEMBER  31,  1904. 

[Compiled  from  statement  furDished  by  the  deputy  collector  of  customs  at  South  HsTeiu 

MIch.l 


Character  of  vessels. 


Steam,  entered  and  cleared 
Sail,  entered  and  cleared . . . 

Total 


7B8.8C 


Maximum  draft,  13.6  feet. 

Receipts  and  shipments  by  vessels,  1904. 


Articles  received. 

Tons. 

Articles  shipped. 

1     TOWL 

C»*dar  xx)8t8 ...          ... 

lei  "  Fmit 

ST  83h 

Lumber,  shingles,  etc  .f 

D«,211  1 
19,840 

Unclasaed  freight 

17,^ 

Unclassed  freight 

Total 

Total 

148,212 

S&  SK 

Tods. 

Total  freight  carried  In  1903 76,  &4« 

Total  freight  carried  In  1904 108.804 


Increase 

Passengers  carried  during  season  of  1904,  205,981. 


122,158 
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M  M4. 

IMPROVEMENT  OF  HARBOR  AT  SAUGATUCK  AND  KALAMAZOO  RIVER. 

MICHIGAN. 

The  history  of  these  works  is  brought  to  the  beginning  of  the  fiscal 
year  in  the  Report  of  the  Chief  of  Engineers  for  1904,  pages  2984- 
2986. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING   JUNE   30,    1905. 

The  dredging  at  the  old  entrance  in  progress  at  the  beginning  of. 
the  fiscal  year  under  the  contract  with  Samuel  O.  Dixon  was  com- 
pleted on  August  3,  and  resulted  in  providing  a  channel  90  feet  wide 
and  12  feet  deep  at  the  stage  of  zero  of  gauge  across  the  outer  bar  and 
30  feet  wide  and  10  feet  deep  through  the  shoal  reaches  inside.  The 
quantity  of  sand  removed  since  July  1  was  25,784  cubic  yards,  making 
a  total  of  49,000  vards  since  the  beginning  of  operations  in  May,  1904. 
The  price  per  cubic  yard  was  Vl\  cents  per  yard.  Cost  of  work  done 
since  July  1,  $4,512.20. 

As  usual  the  channel  was  found  to  be  again  obstructed  in  the  spring 
of  1905,  and  soundings  made  May  3-5  showed  the  following  available 
depths,  referred  to  zero  of  gauge:  Outside,  on  the  line  of  the  south 
pier,  7.1  feet ;  between  the  piers  on  a  course  40  feet  from  and  parallel  to 
the  south  pier,  11.6  feet  at  outer  end  of  south  pier,  diminishing  to 
10.3  feet  at  a  point  2,000  feet  farther  up ;  on  the  first  shoal  above  the 
bend,  10  feet  in  a  narrow  channel,  and  on  the  second  shoal,  8.6  feet. 
The  stage  of  the  lake  at  the  time  of  sounding  was  — 0.6  to  — 0.7  foot. 
Dredging,  therefore,  became  necessary  again  for  reopening  the  chan- 
nel, and  work  under  the  contract  with  the  Chicago  and  Great  Lakes 
Dredge  and  Dock  Company,  dated  April  29, 1905,  was  begun  June  17. 
At  the  end  of  the  year  1,025  linear  feet  of  one  cut  and  425  linear  feet 
of  an  adjacent  cut,  each  30  feet  wide  and  14  feet  deep  below  zero  of 
gauge,  had  been  completed  through  the  shoal  at  and  outside  of  the 
entrance.  The  dredged  material  measured  14,529  cubic  yards ;  price 
per  cubic  yard,  I7i  cents ;  making  the  cost  $2,506.25. 

The  work  begun  in  April,  1904,  on  the  construction  of  the  piers  for 
the  proposed  new  channel  from  Kalamazoo  River  to  Lake  Michigan 
was  continued  by  contractors  Burk,  Smith  &  Nelson.  Operations 
continued  throum  the  season  until  the  end  of  November,  when  they 
were  interrupted  for  the  winter,  and  they  were  resumed  April  19,  the 
time  limit  having  been  waived  in  the  meanwhile.  The  following  is  a 
detailed  description  of  the  work  done  during  the  fiscal  year : 

North  pier. — ^The  site  for  the  end  crib  of  the  pier  was  dredged  to 
the  required  depth,  the  64  foundation  piles  were  driven  and  sawed  oflF 
at  the  proper  level,  and  the  crih  was  sunk  in  its  place  July  29.  The 
crib  is  100  feet  long,  24  feet  wide,  and  16^  feet  high,  with  the  top  at 
zero  of  gauge.  Thirty-seven  additional  round  pfles  were  driven  in 
the  front  row,  completing  the  row,  and  395  piles  in  the  rear  row  ex- 
tending from  the  crib  for  a  distance  of  1,159  feet  toward  shore.  The 
front  wale  and  upper  guide  were  secured  in  place  for  the  whole  dis- 
tance of  1,202  linear  feet.  There  were  1,150  triple  sheet  piles  driven 
between  the  crib,  station  1,  and  station  12+55.6,  a  distance  of  1,155.6 
feet,  and  the  binding  timber  was  secured  from  station  1  to  station 
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12+18.5.  The  rear  wale  was  put  in  place  from  station  1  to  station 
12-1-05,  and  39  tie-rods  were  put  in  oetween  station  1  and  station 
8-1-94.5.  The  six  courses  of  superstructure  were  completed  over  the 
crib,  the  10  guard  piles  and  the  3  horizontal  guard  timbers  at  the 
outer  end  were  put  in  place,  as  also  the  2  mooring  posts,  and  the  crib 
was  filled  with  stone  and  decked  over.  The  superstructure  over  the 
pile  work  was  built  for  the  following  lengths,  commencing  at  the 
cribs:  Course  1  for  1,130.5  feet,  course  2  for  1,085.5  feet,  course  3  for 
1,079.5  feet,  course  4  for  1,070.5  feet,  and  course  5  for  600  feet.  There 
were  394.3  cords  stone  placed  in  this  work  between  station  1  and  sta- 
tion 7-|-68.5.  During  the  storm  of  September  2  the  23  sheet  piles 
between  station  1  and  station  1-|-23.1,  together  with  the  attached 
guide,  binder,  front  piles,  and  wale,  were  washed  out,  and  had  to  be 
replaced,  which  was  done  during  the  succeeding  month.  Part  of  the 
plank  walk  2  feet  wide,  and  extending  from  the  crib  for  a  distance  of 
1,175  feet,  was  rendered  insecure  by  the  sea  entering  the  pier  through 
the  open  rear  wall,  and  was  removed,  to  be  replaced  when  the  re- 
mainder of  the  work  is  completed.  The  storm  of  December  27  was 
quite  disastrous  to  the  partly  completed  pier.  About  200  linear  feet 
of  the  front  wall  next  to  the  crib  was  undermined,  the  sand  having 
been  washed  away  to  a  depth  of  20  feet  and  more,  the  sheet  piles  anil 
most  of  the  round  front  piles  were  washed  out,  and  the  front  wall  of 
the  superstructure  was  raised  5  feet  above  its  original  level  in  the 
worst  place,  rendering  it  unserviceable.  This  part  of  the  pier  must 
be  rebuilt  by  the  contractors  before  the  final  acceptance  of  the  work. 

South  pter. — ^The  si^e  of  the  end  crib  was  dredged,  and  the 
64  foundation  piles  were  driven  and  sawed  off  at  grade.  The  crib 
was  sunk  in  its  place  August  23.  The  crib  has  the  same  dimensions 
as  that  in  the  north  pier.  The  row  of  front  piles  in  the  pile  pier  was 
completed  from  the  crib,  Station  1,  to  station  11-|-51  by  driving  27t» 
piles,  and  the  rear  row  from  station  1  to  station  11+19  by  drivin*: 
340  piles.  The  front  wale  was  put  in  place  for  a  distance  of  l,0."vj 
feet,  and  the  guide  timber  for  a  distance  of  1,040.5  feet.  There  were 
831  triple-sheet  piles  driven  between  station  3-f-OO.l  and  ll-|-40.5,  ami 
those  from  station  3-f-00.5  to  station  104-02.5  were  secured  by  the 
binding  timber.  The  wale  on  tlie  rear  piles  was  secured  for  a  distance 
of  1,015  feet.  The  superstructure  over  the  crib  was  built  for  dis- 
tances varying  from  97  feet  in  the  first  course  to  43  feet  in  the  sixth 
coui*se,  commencing  at  the  outer  end,  and  the  10  guard  piles  and  the 
first  guard  timber  were  put  in  place.  The  first  course  of  superstruc- 
ture on  the  pile  work  was  built  between  station  6-|-54.5  and  station 
7-f-08.5.  The  crib  was  made  practically  full  of  stone,  and  290.5  cords 
stone  were  distributed  in  the  pile  work  between  station  3+20  and 
station  8+72. 

The  cost  of  the  operations  under  the  foregoing  contract  was 
3^8,597.55. 

Under  date  of  June  16  a  contract  was  entcJl^  into  with  the  Great 
Lakes  Dredge  and  Dock  Company  for  excavating  the  new  channel 
through  the  neck  of  land  between  Kalamazoo  River  and  Lake 
Michigan. 

The  following  cases  of  accident  to  vessels  using  the  old  channel 
occurred  during  the  fiscal  year : 


Digitized  by  VjOOQIC 


APPENDIX   M   M — ^REPORT   OF   COL.  M.  B.  ADAMS."  21  Yl 

On  July  23  the  steamer  Post  Boy^  plying  between  Holland  and 
Saugatuck,  ran  upon  a  submerged  pile  abreast  of  and  about  110  feet 
from  the  south  revetment  at  station  35,  and  received  two  holes  below 
the  water  line.  Upon  reaching  Saugatuck  she  sank  at  her  dock,  but 
was  subsequently  raised  and  repaired. 

On  August  24  the  steamer  haugatxick^  while  on  her  regular  trip 
from  Saugatuck  to  Chicago,  went  on  the  bar  outside  of  the  entrance, 
and  was  not  released  until  the  following  day,  leaking  badly.  The 
steamer  was  in  charge  of  a  new  master  and  pilot,  who  were  not 
acquainted  with  the  channel.  The  point  where  the  boat  grounded 
was  60  feet  north  of  the  recentlv  dredged  channel,  in  which  the  availa- 
ble depth  at  that  time  was  12  reet. 

On  June  5  the  schooner  Z.  B,  Forester  ran  upon  a  submerged  pile 
on  the  north  side  of  the  channel  opposite  the  upper  end  of  the  south 
revetment  and  sank,  but  was  subseguently  removed  by  the  crew.  She 
at  no  time  interfered  with  navigation. 

In  all  these  cases  the  accidents  were  caused  by  the  vessels  not  fol- 
lowing the  proper  channel. 

CONDITION  OF  WORK  JUNE  30,  1905. 

This,  as  far  as  it  relates  to  the  'old  entrance,  remains  as  described 
in  the  Report  of  the  Chief  of  Engineers  for  1900,  page  3888,  with  the 
added  deterioration  due  to  the  lapse  of  five  years.  The  condition  of 
the  work  at  the  new  entrance  ana  of  the  channel  at  the  old  entrance 
is  described  under  the  head  of  operations, 

WORK  PROPOSED  FOR  FISCAL  YEAR  ENDING  JUNE  30,   1906. 

The  act  of  March  3,  1905,  appropriated  $75,000  for  continuing 
improvement  and  for  maintenance.  Of  this  amount  $15,000  has 
been  set  aside  for  dredging  to  maintain  the  customary  depth  at  the  old 
entrance  during  the  seasons  of  1905  and  1906.  The  dreoging  for  the 
season  of  1905  is  now  in  progress  and  will  be  completed  during  the 
month  of  July.  •  The  work  under  contract  with  Burk,  Smith  &  Nelson 
for  the  construction  of  the  piers  for  the  new  entrance  will  be  coin- 
pleted.  The  damage  to  the  outer  200  feet  of  the  pile  work  in  the 
north  pier  indicates  the  necessity  of  substituting  sheet  piles  26  feet 
long  for  the  23-foot  lengths  required  by  the  specifications  for  the 
outer  200  feet  of  pile  work  in  lK)th  piers,  and  recommendation  has 
been  made  for  the  conclusion  of  a  supplementary  contract  for  this 
purpose.  The  work  of  excavating  the  new  channel  from  Kalamazoo 
River  to  Lake  Michigan  will  be  begun  by  the  Great  Lakes  Dredge  and 
Dock  Company,  contractors,  early  in  July,  and  should  be  completed 
during  the  fiscal  year.  The  balance  of  the  available  funds  will  be 
reserved  for  emergency  work,  if  any  should  arise  in  connection  with 
the  construction  of  the  new  channel,  or  will  be  added  to  future  appro-- 
priations  for  continuing  or  completing  this  work. 

ESTIMATE  or   FUNDS   FOR   FISCAL   YEAR   ENDING  JUNE   30,    1907. 

As  the  proposed  new  entrance  to  be  created  under  the  Kalamazoo 
River  project  can  not  possibly  become  available  before  the  end  of 
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the  calendar  year  1907,  it  will  be  necessary  to  maintain  the  existing 
entrance  in  serviceable  condition  until  that  time.  Past  experience 
proves  that  not  le,ss  than  $7,500  is  required  each  year  for  the  tem- 
porary restoration  of  an  approximately  satisfactory  channel,  and  the 
estimate,  therefore,  is  that  amount  for  this  purpose. 

The  estimate  for  the  Kalamazoo  River  project  was  $250,000.  Of 
this,  $175,000  has  been  made  available  by  past  appropriations,  leavinij 
$75,000  still  ^to  be  appropriated.  As  stated  above,  the  funds  now 
available  for*  this  work  are  to  be  applied  to  the  construction  of  the 
projecting  piers,  and  to  the  partial  excavation  of  the  channel.  Therv 
will  then  remain  the  construction  of  the  revetments  for  the  cut,  the 
final  opening  of  the  channel  by  the  removal  of  tlie  barrier  to  be  left 
across  the  cut  until  that  time,  and  such  additional  dredging  as  may 
be  found  necessary,  and  the  dam  across  the  old  channel  to  direct  the 
river  into  the  new  cut;  and  as  the  new  entrance  can  not  become 
available  for  the  use  of  navigation  before  the  completion  of  the 
entire  project,  the  estimate  presented  herewith  calls  for  the  entire 
amount  remaining  to  be  apropriated,  viz,  $75,000. 

The  total  estimate  is  therefore  as  follows : 

For  maintenance  of  old  entrance $7. 50r» 

For  completion  of  Kalamazoo  River  project *  75,0tX» 


Total 82, 500 

SAUGATUCK    HABBOB. 

Total  amount  appropriated  and  allotted  to  June  30,  1905 $217. 239.  MJ 

Total  amount  expended  from  July,  1868,  to  June  30,  1905 : 

For  construction $90,231.99 

For  maintenance HI,  617.  27 

201,M9.2f» 

Balance    15, 389. 74 


Estimated  cost  of  existing  project  1867,  modified  1869,  1870,  1875, 

1882,  and  1892 175,699.44$ 

Money  statement, 

July  1,  1904,  balance  unexpended $S,984.SS 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     15, 000.  (i» 


23, 984.  Ss 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 8, 595. 14 


July  1,  1905,  balance  unexi)ended 15,389.74 

July  1,  1905,  outstanding  liabilities 115.47 

July  1,  1905,  balance  available 15,274.27 


July  1,  1905,  amount  covered  by  uncompleted  contracts 6.800.0i> 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 7,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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KALAMAZOO   RIVEB. 


Total  amount  appropriated  and  allotted  to  Juae  30,  1905_- $175,000.00 

Total  amount  expended  to  June  30,  1905,  for  eonstructionJ' 67,  672.  40 


Balance 107, 327.  60 


;Estimated   cost   of   existing   project   approved   June   3,    1806,    as 

amended  May  31,  1900 250,000.00 

Money  statement 

July  1,  1904,  balance  unexi)ended «  $94, 048. 05 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     60, 000.  00 

154, 048. 05 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   ft  46,  720.  45 


July  1,  1905,  balance  unexpended 107,327.60 

July  1.  1905,  outstanding  liabilities 39.20 


July  1,  balance  available 107,288.40 


July  1,  1905,  amount  covered  by  uncompleted  contracts 78,  324.  09 


Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 75,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPROPRIATIONS    FOR    IMPROVING    SAUOATUCK    HARBOR    AND    KALAMAZOO    RIVER, 

MICHIGAN. 


Date. 


July  25. 1868  (allotment)  . . 
April  10. 1869  (allotment)  . 

Jnlyll,1870 

March  3, 1871 

JnnelO,  1872 

March  3, 1873 

June  28. 1874 

March  3, 1875 

Augrust  U,  1876 

June  18, 1878 

March  3, 1879 

June  14, 1880 

March  3, 1881 

Angn8t2,1882 

July  5, 1884 

Augrnst  5, 1886 

AngTif»tll,1888 

jTilyl3,1892 

ATigru8tl8,18W 

June  3, 1806 

March  3, 1899 

June  6, 1900  (aUotments) . . 

June  13, 1902 

June  13, 1902  (allotment). 

March  3, 1900 

March  8, 1906 


Total. 


Saugatuck 
Harbor. 


6,039 

10,000 

10,600 

15,000 

10,000 

10,000 

10,000 

8,000 

2,500 

6,000 

5,000 

5,000 

8,000 

4,000 

8,000 

5,000 

5,000 

12,000 

10,000 

7,000 

7,500 

15,000 

5,300 


15,000 


217,239 


Kalamazoo 
River. 


|5,000 
10,000 


100,000 
60,000 


175,000 


Total. 


^'Exclusive  of  $19,2(X)  expended  for  dredge  to  June  30,  1904. 
» Includes  $4,800  for  dredge. 


$28,900 
6,039 
10,000 
10,000 
15,000 
10,000 
10,000 
10.000 
8,000 
2,500 
5,000 
5,000 
5,000 
8,000 
4,000 
8,000 
5,000 
6,000 
12,000 
15,000 
17,000 
7,500 
15,000 
5,300 
100,000 
75,(J00 
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Pier  coMtruction. 

Contractor :  Burk,  Smith  &  Nelson. 

Date  of  contract :  July  15,  1903. 

Date  of  approval :  August  31,  1903. 

Date  of  beginning :  Not  later  than  April  15,  1904. 

Date  of  expiration :  December  31,  1904 ;  time  limit  waived. 

Rates:  Dredging  for  crib  foundations,  75  cents  per  cubic  yard;  foundation 
piles,  50  cents  per  linear  foot ;  white-oak  piles,  32  cents  per  linear  foot ;  white- 
oak  timber,  $50  per  M ;  white-pine,  long-leaf  yellow-pine,  or  Douglas-fir  timber, 
1^33  per  M;  hemlock  or  Norway  pine  timber,  $24  per  M;  white-pine,  long-leaf 
yellow-pine,  or  Douglas-fir  planks  for  sheet  piles,  $40  per  M :  white-pine  or  long- 
leaf  yellow-pine  planks  for  decking,  $32  per  M ;  driftbolts,  screw  bolts,  tie-rods, 
carriage  bolts,  and  spikes,  3  cents  per  pound ;  stone,  $6.90  per  conL 

Dredging. 
Contractor :  Samuel  O.  Dixon. 
Date  of  contract :  March  25.  1904. 
Date  of  approval :  April  15,  1904. 
Date  of  beginning :  May  3,  1904. 

Date  of  expiration :  September  17,  1904 ;  time  limit  waived. 
Rate :  17i  cents  per  cubic  yard. 

Contractor :  Chicago  and  Great  Lakes  Dredge  and  Dock  Company. 

Dated :  April  29,  1905. 

Approved :  May  9,  1905. 

Date  of  beginning :  May  27,  1905. 

Date  of  expiration :  September  12,  1905. 

Rate :  17 J  cents  per  cubic  yard. 

Excavating  new  channel  from  Kalamazoo  River  to  Lake  Michigan. 

Contractor:  Great  Lakes  Dredge  and  Dock  Company. 

Dated :  June  16,  1905. 

Approved-:  July  3,  1905. 

Date  of  beginning :  July  20,  1905. 

Date  of  expiration :  December  5,  1905. 

Rate :  9^  cents  per  cubic  yard. 


COMMERCIAL   STATISTICS   FOR   SAUGATUCK    HARBOR,    MICHIGAN,    CALENDAR   TEAR 
ENDING   DECEMBER  31,    1904. 

[Compiled  from  statement  furnished  by  Mr.  Colborn  Brittain.  of  Saagatack.  Mich.] 


Character  of  veasels. 

'Number. 

1 

Tonnage. 

Steam,  entered  and  cleared 

ssst 

22 

ea^ORi 

Sail,  entered  and  cleared 

678 

Total 

544 

05.760 

Maximum  draft.  8  feet. 

Receipts  and  shipments  hp  vessel,  1904. 

Articles  received. 


Cedar  posts .* 

Coal 

Lumber 

Wood 

Merchandise,  miscellaneous  . 


Total 5,072 


Articles  shipped. 


Tons. 


Pruit 

8.58S 

Pruit  packages,  empty 

Merchandise,  miscetl^neona 

750 

i,aoo 

Total 

6,486 

Tons. 

-, 12.  591 

:__.  10,  558 

Decrease 2,033 


Total  freight  carried  in  1903  . 
Total  freight  carried  in  1904  . 
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M  M  5. 

IMPROVEMENT  OF  HARBOR  AT  HOLLAND  (BLACK  LAKE),  MICHIGAN. 

The  history  of  this  work  is  brought  to  the  close  of  the  last  fiscal  year 
in  the  Report  of  the  Chief  of  Engineers  for  1904,  pages  2989-2991. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING   JUN3E  30,   1905. 

The  dredging  in  progress  at  the  beginning  of  the  fiscal  year  under 
the  contract  with  Samuel  O.  Dixon  was  completed  July  8  and  resulted 
in  restoring  a  channel  120  feet  wide  and  17  feet  deep  below  zero  of 

f;auge  at  the  entrance  and  on  the  outer  bar  and  90  feet  wide  and  15 
eet  deep  between  the  piers.  The  quantity  dredged  in  July  was  6,394 
cubic  yards,  price  per  cubic  yard,  17^  cents,  makmg  the  cost  $1,118.95. 
The  channel  retained  the  needed  depth  until  the  end  of  the  season, 
but  in  the  spring  of  1905  it  was  found  to  have  experienced  the  cus- 
tomary shoaling,  the  soundings  made  April  6-12  showing  the  follow- 
ing condition  of  the  harbor:  Outside  of  the  entrance  there  was  an 
available  depth  of  12.5  feet  on  line  of  north  pier,  15.6  feet  on  a  line 
60  feet  south  of  north  pier,  and  18.6  feet  on  line  of  south  pier.  Be- 
tween the  piers  the  available  depth  outside  of  shore  line  was  11.4  feet 
in  middle  of  channel,  with  about  13  feet  near  each  pier.  From  the 
shore  line  to  Black  Lake  there  was  a  depth  of  15  feet  for  a  width  of 
about  70  feet.  The  depths  refer  to  the  level  of  zero  of  gauge,  and  the 
stage  of  the  lake  at  the  time  of  sounding  was  —  0.8  to  — 1.1  feet.  The 
channel  was  again  improved  by  dredging  under  the  contract  with 
Chicago  and  Great  Lakes  Dredge  and  Dock  Company,  dated  April 
29,  1905,  which  was  begun  May  22  and  completed  June  13,  and  re- 
siilted  in  providing  a  depth  of  18  feet  for  a  width  of  180  feet  across 
the  outlying  bar,  a  depth  of  17  feet  for  a  width  of  120  feet  between 
the  outer  300  feet  of  the  piers,  and  a  depth  of  15  feet  farther  inside. 
The  depths  refer  to  the  level  of  zero  of  gauge.  The  dredged  quanti- 
ties measured  22,992  cubic  yards,  price  per  yard,  17J  cents,  making  the 
cost  $3,966.12. 

The  portion  of  the  north  pier  between  station  9+80  and  station  11 
became  endangered  through  the  failure  of  the  rear  piles  of  the  struc- 
ture, from  which  the  detached  wall  of  sheet  piles  on  the  channel  side 
was  supported  by  means  of  tie-rods,  and  15  new  piles  were  driven 
along  the  rear  wall  at  equal  intervals,  and  the  rear  wale  was  secured 
to  the  new  piles  for  the  support  of  the  tie-rods.  The  rear  wall  of  the 
superstructure  was  also  attached  to  the  new  piles  by  means  of  screw 
bolts.  This  work  was  done  under  a  special  agreement  with  William 
F.  Van  Anrooy,  at  a  cost  of  $331.75. 

During  the  storm  of  December  27  the  end  crib  of  the  south  pier  was 
undermined,  causing  it  to  tear  apart  from  the  pier  and  to  settle  below 
the  water  surface  at  the  outer  end  and  considerably  to  the  south  of  its 
original  position. 

On  April  24  the  steamer  Argo^  of  the  Graham  &  Morton  Line, 
while  entering  the  harbor  ran  into  the  south  pier  about  150  feet  from 
the  outer  end,  and  the  upper  eight  courses  for  a  length  of  about  10 
feet  and  one  set  of  cross-ties  were  broken. 
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The  navigable  condition  of  the  channel  has  been  described  under 
the  head  of  ^  Operations,"  as  also  that  of  the  end  crib  of  the  south  pier. 
Otherwise  the  substructure  of  the  piers  and  revetments  is  now  in  a 
serviceable  condition  throughout,  but  the  superstructure  o'f  513  feet 
in  the  north  pier  and  of  981  feet  in  the  south  pier  is  much  decayed  and 
will  soon  have  to  he  rebuilt. 

WORK   PROPOSED   FOR   FISCAL   YEAR   ENDING   JUNE   30,    1906. 

Under  the  provision  in  the  act  of  March  3,  1905,  "  that  the  United 
States  engineer  officer  in  charge  may,  subject  to  the  approval  of  the 
Chief  of  Engineers,  modify  the  existing  project  by  the^widening  of 
the  harbor  entrance,"  a  plan  was  submitted  whicli  made  a  jog,  or 
shoulder,  80  feet  to  the  southward  at  the  outer  end  of  the  south  pier 
and  then  prolonged  it  and  the  north  pier  on  parallel  lines  300  feet 
apart,  the  north  pier  being  in  prolongation  oi  its  present  direction. 
Further  study,  especially  with  a  view  to  overcommg  the  injurious 
wave  action  within  this  harbor,  which  is  about  as  bad  here  as  at  the 
harbors  named  for  consideration  by  a  Board  of  Engineers  with  the 
same  end  in  view,  under  the  act  of  March  3,  1905,  caused  a  renuncia- 
tion of  the  first  plan,  as  it  would  doubtless  increase  rather  than  dimin- 
ish the  injurious  wave  action  at  landings  within  the  harbor.  This 
study  evolved  a  modification  of  detached  breakwaters  such  as  to 
embody  their  good  features  and  yet  by  connecting  what  are  really 
converging  piers  with  the  outer  ends  of  the  present  piers,  will  con- 
struct pier  extensions  with  an  entrance  widened  from  200  ifeet  to  300 
feet  at  the  same  cost  that  the  first  plan  submitted  could  be  built.  A 
full  description,  with  a  limited  argument  as  to  the  characteristics  of 
this  second  plan,  accompanied  by  a  drawing,  was  submitted  April  29, 
1905,  and  was  approved  Julv  12,  1905. 

The  sheet  accompanying  illustrates  the  plan,  that  may  be  described 
as  follows :  The  converging  portions  of  the  pier  extensions  are  to  be 
built  of  the  usual  form  for  such  structures  on  this  sandy  east  shore  of 
Lake  Michigan,  i.  e.,  with  square  timber  cribs,  resting  on  piles  cut  off 
at  or  near  lake  bottom,  surmounted  with  square  timber  superstructure, 
and  filled  with  stone.  The  connections  between  the  inner  ends  of  the 
converging  portions  and  the  old  piers  are  regarded  as  important 
adjuncts,  as  they  are  to  prevent  injurious  cross  currents  that  without 
them  would  occur  across  the  ends  of  the  old  piers  when  storms  were 
setting  onto  the  shore,  and  also  to  prevent  accumulations  of  sand 
channelward  of  the  converging  piers  due  to  such  currents.  Inasmuch 
as  their  location  precludes  their  being  assailed  by  high  seas,  they  can 
be  built  of  reduced  cross  section,  and  as  they  are  to  allow  inrolling 
seas  that  have  passed  within  the  entrance  to  roll  over  them,  this 
cross  section  is  further  reduced  by  about  4  feet  of  superstructure. 
They  are  to  be  built  of  piles  driven,  2  feet  centers,  in  rows  16  feet 
apart,  and  they  are  to  be  cut  off  at  2  feet  above  zero  of  gauge  and  to  he 
provided  with  the  usual  wale,  bolts,  and  tie-rods,  and  the  structure 
is  to  be  filled  with  stone.  Owing  to  the  project  on  which  the  exist- 
ing modification  is  based  having  provided  800  and  700  feet  north  and 
south  pier  extensions,  respectively,  the  present  plan  is  restricted  to 
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carrying  the  extensions  to  the  same  distance  from  the  present  pier- 
heads ;  with  more  extended  provision  it  would  seem  to  have  been  de- 
sirable to  make  the  distance  between  the  300- foot  entrance  and  the 
present  pierheads  (200  feet  apart)  somewhat  greater  than  is  provided 
m  the  plan;  but  avssurances  have  been  received  from  one  of  the 
owners  and  also  from  one  of  the  masters  of  the  steamboats  that  fre- 
quent the  harbor  (the  Graham  &  Morton  Line)  that  the  distance  is 
ample  in  which  to  straighten  up  their  boats  for  entering  the  narrow 
portion  between  the  piers  after  rea<;hing  the  entrance  in  stress  of 
weather.  Both  the  entrance  and  the*  present  pierhead  on  one  side  of 
the  channel  are  to  be  lighted. 

With  the  funds  available,  together  with  the  amount  authorized  for 
a  continuing  contract  or  contracts  by  the  act  of  March  3,  1905,  it  is 
therefore  proposed  to  provide  for  the  pier  extensions,  upon  the  plan 
approved,  by  placing  the  work  under  contract  at  as  early  a  date 
as  practicable.  Of  the  balance  remaining  available,  $1,000  will  be 
reserved  as  part  payment  of  an  inspection  or  survey  steamer ;  $5,000 
will  be  applied  to  dredging  under  contract  or  by  the  U.  S.  dredge 
Gillespie,  as  may  appear  most  advantageous;  and  $5,000  will  be  used 
for  incidental  repairs,  either  by  contract  or  day  labor,  whichever 
method  may  be  the  most  economical  and  advantageous,  when  the 
work  is  required. 

ESTIMATE  OF  EUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1907. 

The  act  of  March  3,  1905,  gives  authority  for  entering  into  a  con- 
tract involving  the  expenditure  of  $110,000  over  and  above  the 
amount  directly  available  for  additional  pier  construction,  and  this 
amount  is  therefore  included  in  the  present  estimate.  In  addition 
there  should  be  appropriated  $11,000  lor  dredging  the  channel  to  its 
full  capacitv  in  accordance  with  the  requirements  of  the  approved 
project,  and  $5,000  for  incidental  repairs.  The  sum  of  these  items 
IS  $126,000. 

Total  amount  appropriated  and  allotted  to  June  30.  1905 $484, 315.  31 

Miscellaneous  receipts 1,100.00 


485, 415.  31 
Less  amount  carried  to  surplus  fund 1. 19 


485, 414. 12 
Total  amount  expended  from  Au^st,  1852,  to  March  3, 
1899: 

For  construction $176, 619, 80 

For  maintenance 127,597.50 

$304,  217.  30 

Total  amount  expended  to  June  30,  1905,  on  project  ap- 
proved March  3,  1899 : 

For  construction  $54,457.10 

For  maintenance 54,827.46 

109, 284.  56 

413, 501.  86 


Balance   71, 912.  26 


Estimated  cost  of  existing  project,  approved  March  3,  1899 ^^  240, 000. 00 

PNO  1905  M 137 


Digitized  by  VjOOQIC 


2178   KKPOBT  OK  THE  OHIEF  OP  ENGINESBS,  U.  8.  ABMY. 


Money  statement, 

July  1,  1904,  balance  unexpended •$35.2Ga23 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3, 1905.    65,  OOa  00 


June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement ^$17, 140. 00 

For  maintenance  of  improvement 11, 213. 97 


100, 26a  23 


28,353.97 


July  1,  1905,  balance  unexpended— .-i-_-^ 71, 912. 26 

July  1,  1905,  outstanding  liabilities 52.33 


July  1,  1906,  balance  available 71,859.93 

July  1, 1905,  amount  covered  by  uncompleted  contracts 396.(2 


Amount  (estimated)  required  for  completion  of  existing  project. 128, 296.  ( 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $121,000.00 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


126.000.00 


APPBOPBIATIONS. 


Black  Lake: 

August  30,  1852 $8, 000. 00 

June  23,  1806 55,615.31 

March  2,  1867 51,000.00 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

June  10,  1872 10, 000. 00 

March  3,  1873 12,000.00 

June  23,  1874 15, 000. 00 

March  3,  1875 15,000.00 

August  14,  1876 15, 000. 00 

June  18,  1878 10,000.00 

March  3,  1879 6,000.00 

June  14,  1880 6,000.00 

March  3,  1881 6,000.00 

August  2,  1882 10, 000. 00 

July  5,  1884 15,000.00 

August  5,  1886 5,000.00 

August  11,  1888 5, 000. 00 


Black  Lake — Continued. 

September  19,  1890 $10,OOQ.Oi' 

Holland: 

July  13,  1892 5,00CUXi 

August  18,  1894 15,000.<i» 

June  3,  1896 10,000.«^> 

March  3,  1899 37,500.ft» 

June    6,    1900     (allot- 
ments)    4,2Uaiil< 

June  13,  1902 73,00iiu« 

March  3,  1905 ^,O0iUi»i 

Miscellaneous  receipts.  1 ,  lOlL  C» 

Total 485,410.31 

Amount  carried  to  surplus 
fund L 19 

Balance 485, 414.  li^ 


ABSTRACT  OF  CONTRACTS  IN  FORCB. 

Dredging. 


Contractor :  Samuel  O.  Dixon. 
Date  of  contract :  March  25,  1904. 
Date  of  approval :  April  15,  1904. 
Date  of  beginning :  May  3, 1904. 
Date  of  expiration :  September  17,  1904. 
Rate :  171  cents  per  cubic  yard. 


(Time  limit  waived.) 


'  a  Exclusive  of  $2360  expended  for  dredge  to  June  30,  1904. 
^  Includes  $17,140  for  dredge. 
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Contractor :  Chicago  aud  Great  Lakes  Dredge  and  Dock  Company. 

Dated :  April  29,  1905. 

Approved :  May  9,  1905. 

Date  of  beginning:  May  27,  1905. 

Date  of  expiration :  September  12,  1905. 

Rate :  Hi  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS  FOB  HOLLAND  (BLACK  LAKE)   HABBOB,  MICHIGAN,  CALENDAR 
TEAB  ENDING  DECEMBEB  31,   1904. 

[Compiled  from  statement  furnished  by  Graham  &  Morton  Line,  of  Holland,  Mich.] 


619 
8 


Character  of  Teeeels.  Number. 

Steam,  entered  and  cleared 

Sail,  entered  and  cleared 

Total 

Hazimam  dr!ift,  14  teet. 

Receipts  and  shipments,  by  vessel,  1904, 


Tonnage. 


744,988 
800 


745,288 


Artiolea  received. 

Tons. 

Articles  shipped. 

Tons. 

Antomobilee 

43 
187 
91 

67 
9,181 

Automobflee  . 

66 

■pioHP           ^--,-- 

740 

Liive  stock 

687 

T^nmber               ^.r       -  -  --,--      

Lmth^r       

480 

goap           

Live  stock 

17 

ik|Ar«*ti4^IY^-lifA^  *n'tan«Tlf|.Ti^«Otl8               .    .     . 

Potatoes                

140 

Smrar .        . 

1.908 

vffieaar                I  .:::::: 

1,949 

, 

MeTChandise,  ml8<W1ane<nis 

8,940 

Total 

Total 

11,6S9 

9.821 

Total  freight  carried  in  1908  . 
Total  freight  carried  in  1004 . 


Ii^crease. 


Tons. 
16,  430 
21,  450 

5,020 


M  M  6* 


IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

The  historv  of  this  work  is  brourfit  to  the  close  of  the  last  fiscal 
year  in  the  Keport  of  the  Chief  of  Engineers  for  1904,  pages  2993- 
2997. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING   JUNE  30,    1905. 

The  uncompleted  informal  contract  of  last  year  with  Leathem  & 
Smith  for  riprappinff  the  channel  face  of  the  south  revetment  be- 
tween stations  35  ana  45  was  completed  in  July  by  depositing  an 
additional  quantity  of  233.7  cords  oi  stone. 

As  stated  in  the  last  annual  report,  the  part  of  the  south  revetment 
between  stations  32+50  and  36-|-50  was  practically  destroyed,  and  the 
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filling  in  the  other  parts  of  the  revetment  between  stations  30  and 
46+63  was  partly  washed  out  or  settled  badly.  Immediate  repairs 
appeared  to  be  imperative  in  order  to  prevent  the  total  loss  of  the  work, 
and  a  special  allotment  of  $20,000  from  the  emergency  appropriation 
of  April  28,  1904,  having  \yeen  made  available  on  July  9,  a  contract 
dated  August  17  was  entered  into  with  Robert  Love  for  the  purpose, 
the  work  to  be  completed  December  31,  1904.  Operations  under  this 
contract  were  begim  August  31,  the  remainder  of  the  old  structure 
between  stations  32-|-50  and  3G-f  50  above  the  level  of  — 25  feet  was 
removed,  and  two  specially  built  cribs,  each  200  by  18  by  22  feet, 
were  sunk  on  a  pile-and-stone  foundation  in  this  space  and  completed 
with  a  four-course  superstructure  filled  with  stone.  The  face  of  the 
work  was  strengthened  with  stone  riprap  extending  to  station  30+25. 
The  total  quantity  of  stone  placed,  under  this  contract,  in  the  founda- 
tion, cribs,  and  riprap  was  1,849.34  cords.  The  filling  in  the  other 
parts  of  the  revetment  between  stations  30  and  46-f-G3  was  restored 
by  the  addition  of  367.3  cords  brush  and  342.54  cords  stone.  The  con- 
tract was  completed  December  17, 1901. 

On  October  9  the  steamer  Indiana^  of  the  Goodrich  Line,  ran  into 
the  south  pier  just  west  of  the  break  caused  by  the  Atlanta^  of  the 
same  line,  on  April  8,  1904,  and  caused  the  tireak  to  extend  from 
station  6-^-89.5  to  station  7+42.4  in  the  top  course  of  the  front  wall 
and  to  7  feet  below  the  water  surface.  Inunediate  arrangements  for 
the  complete  repairs  of  the  pier  were  prevented  by  the  lack  of  funds. 
but  the  rear  wall  in  its  weakened  condition  was  in  danger  of  being 
breached,  and  its  preservation  required  the  making  or  temporary 
repairs  to  the  center  and  cross  walls.  These  repairs  were  conmienced 
October  20,  by  day  labor  and  material  on  hand,  and  completed  in  De- 
cember, and  they  consisted  in  rebuilding  the  center  wall,  strengthen- 
ing the  connection  between  cross  walls  and  longitudinal  walls,  filling 
the  space  between  the  rear  and  center  walls  with  stone  taken  from 
other  parts  of  the  pier,  and  decking  this  space  over. 

During  the  storm  of  December  27  the  house  over  the  well  of  the 
automatic  gauge  on  the  south  pier  was  partly  destroyed  and  the 
gauge  temporarily  disabled.    The  damage  was  repaired  in  January. 

At  the  feginning  of  the  fiscal  year  work  was  in  progress  ^nder  the 
contract  with  the  Chicago  and  Great  Lakes  Dredge  and  Dock  Com- 
pany for  widening  and  deepening  the  channel  across  the  bar  and 
inside,  the  total  quantity  of  material  to  be  removed  being  limited  to 
100,000  cubic  yards.  This  contract  was  completed  July  18,  and 
resulted  in  producing  a  depth  of  18  feet  at  the  zero  stage  for  a 
width  of  260  feet  across  the  bar  on  the  southern  approacn  to  the 
entrance,  and  the  same  depth  with  a  width  of  200  leet  next  to  the 
south  pier  inside.  The  quantity  dredged  in  July  was  23,423  cubic 
yards,  making  a  total  of  100,000  cubic  ^^ards  since  the  beginning  of 
the  work  on  May  13, 1904,  and  the  price  per  yard  was  16.9  cents. 

Late  in  the  fall  the  available  depth  and  width  outside  of  the  en- 
trance and  between  the  piers  near  the  outer  end  had  again  been 
reduced  to  such  an  extent  that  serious  trouble  was  experienced  by  tho 
vessels  using  the  harbor,  and  an  allotment  of  $10,000  from  the  emer- 
gency appropriation  of  April  28, 1901,  was  made  available  under  date 
of  Januarv  17  for  reducing  the  shoal.  Owing  to  the  accumulation  of 
ice  at  the  narbor,  however,  it  was  not  possible  to  obtain  an  offer  from 
the  dredge  owners  for  doing  the  work  oef ore  spring,  and  then  only  at 
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an  exorbitant  price,  and  the  early  arrival  of  the  new  Government 
seagoing  suction  dredge  Genl.  Giltespie  having  in  the  meantime  been 
assured,  it  was  decided  to  defer  the  dredging  until  it  could  be  done  by 
that  dredge. 

The  condition  of  the  harbor  in  the  spring  was  ascertained  by  sound- 
ings made  May  8-13,  which  showed  the  following  available  depths,  re- 
ferred to  the  level  of  zero  of  gauge :  On  the  outer  bar,  17.2  feet  on  the 
line  of  north  pier,  16.1  feet  on  the  shoalest  point  opposite  the  middle  of 
the  entrance,  and  20.9  feet  on  the  line  of  south  pier.  Between  the  piers, 
17.7  feet  for  a  width  of  200  feet  next  to  the  south  pier  at  the  outer 
end  and  greater  depths  inside.  The  stage  of  the  lake  at  the  time  of 
soundings  was  0.0  to  — 1.0  foot. 

The  GenL  Gillespie  arrived  from  Ludington  on  June  24,  and  began 
operations  on  June  26,  under  instructions  for  the  removal  of  the  outer 
bar  to  a  depth  of  22  feet  below  the  level  of  zero  of  gauge,  and  for 
widening  the  channel  between  the  piers.  The  quantity  of  sand  re- 
moved to  the  end  of  June  was  23,949  cubic  yards. 

The  operations  described  above  cost  as  follows : 

Hiprapping  south  revetment  under  Informal  contract 'with  Leathern 

&  Smith $1,388.18 

Repair  of  south  revetment,  under  contract  with  Robert  Love 32,082. 51 

Dredging,  under  contract  with  Chicago  and  Great  Lakes  Dredge  and 
Dock  Company 11,977.83 

CONDITION  OF  WORK  JUNE  30,  1905. 

A  number  of  the  breaks  in  the  piers,  caused  by  colliding  vessels  and 
enumerated  in  the  last  annual  report,  remain  unrepaired,  but  it  is 
intended  to  have  them  attended  to  before  winter. 

The  new  cribwork  in  the  south  revetmfent  between  stations  32+50 
and  36+60  has  settled  considerably  in  the  center  vertically  and  to- 
ward the  channel,  indicating  an  insecure  foundation  in  its  present 
condition.  The  superstructure  of  1,107  linear  feet  of  the  south  pier, 
station  7+05  E  to  station  4+02  W.,  is  21  to  23  years  old,  and  the 
time  has  come  to  provide  for  rebuilding  it.  Two  hundred  and  four 
feet  more  is  19  to  20  years  old.  The  filling  in  the  pile  work  from 
station  4  to  station  30  is  very  low  and  needs  renewal.  Fifty  feet  of 
the  inner  end  of  the  north  revetment  was  washed  away  during  the 
flood  of  1904  in  Grand  River,  and  80  feet  more  was  undermined  and  is 
practically  ruined.  Fifteen  hundred  and  twenty-three  linear  feet  of 
the  north  revetment,  of  which  the  above  is  a  part,  is  18  to  20  years  old 
above  water,  and  will  soon  require  a  new  superstructure,  while  the 
filling  in  it  and  in  the  adjacent  stretches  of  604  fe«t  has  badly  settled 
and  requires  partial  renewal.  With  the  above  exceptions  the  Govern- 
ment w^orks  are  in  fair  condition.  The  condition  of  the  channel  is  as 
described  under  the  head  of  operations. 

WORK  PROPOSED  FOR  FISCAL  YEAR  ENDING  JUNE   30,   1906. 

The  act  of  March  3,  1905,  appropriated  $30,000  for  continuing 
improvement  and  for  maintenance.  This  amount,  together  with  the 
balance  of  previous  appropriations  and  allotments,  is  onlv  sufficient 
to  provide  for  necessary  works  of  maintenance,  as  follows :  The 
numerous  breaks  in  the  work  caused  by  colliding  vessels  will  be 
repaired;  the  dredging  for  the  removal  of  the  bar  and  for  widening 
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the  channel  between  the  piers,  now  in  progress  by  the  U.  S.  dredge 
Gen.  Gillespiej  will  be  completed ;  the  inner  end  of  the  north  pier  will 
be  repairea ;  about  2,100  feet  of  the  i)ile  work  in  the  north  pier  and 
about  2,600  feet  in  the  south  pier  will  be  supplied  with  aaditioDal 
stone  for  their  security  and  to  restore  their  efficiency ;  the  riprap  along 
the  face  of  the  inner  portion  of  the  south  revetment  will  be  strength- 
ened; $4,300  has  been  allotted  for  a  survey  and  inspection  steamer, 
and  the  remaining  balanoe  will  be  reserved  for  emergencies.  Tlie 
incidental  repairs  will  be  made  by  day  labor  and  purchased  material, 
and  the  refiUmg  of  piers  and  the  riprapping  will  be  done  by  contract 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1907. 

The  existing  project  provides  for  an  extension  of  100  feet  to  the 
south  pier  and  of  160  feet  to  the  north  pier.  This,  at  $126  per  linear 
foot,  will  cost  $31,260.  For  rebuilding  1,311  feet  of  the  south  pier, 
the  amount  required  is  $21,000.  The  estimate  for  incidental  repairs 
is  $6,000,  and  for  dredging,  $10,000.  Including  contingencies,  the 
total  estimate  is  therefore  as  follows : 

For   construction $34, 375.  00 

For  maintenance 39,000.  00 


Total  73, 975. 00 


Total  amount  appropriated  and  allotted  to  June  30,  1905 869,3ea  15 

Miscellaneous  receipts 5, 576. 92 


874,943.07 
Total  amount  expended  from  August,  1852,  to  June  30,  1905 : 

For  construction $542,976.82 

For  maintenance 288, 091.  55 

831,068.37 


Balance    43, 874.  70 


Estimated  cost  of  work,  1866,  amended  in  1880,  1890,  and  1892 804, 306. 15 

Money  statement, 

July  1,  1904,  balance  unexpended $33,042.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905 .    30, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  improvements,  act  of  April  28,  1904 30,000.00 


93,042.30 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement «49, 167.60 


July  1,  1905,  balance  unexpended 43,874.  70 

July  1,  1905,  outBtanding  liabilities 375.35 


July  1,  1905,  balance  available 43,499.35 


Amount  (estimated)  required  for  completion  of  existing  project 34,375.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $34,375.00 

For  maintenance  of  Improvement 39, 600. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


73,975.00 


o  Includes  $1,000  for  dredge. 
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▲PPBOPBIATION8. 


August  30,  1852  (mouth  of 

Grand  River) ^_  $2,000.00 

June  23,  1866 65,000.00 

March  2,   1867    (mouth  of 

Grand  River) 40,000.00 

April  10,  1869  (allotment) .  1, 866. 15 

July  11,  1870 10,000.00 

1870   (allotment) 500.00 

March  3,  1871 6,000.00 

June  10,  1872 15,000.00 

March  3,  1873 75,000.00 

June  23,  1874 50,000.00 

August  14,  1876 15,000.00 

June  18,  1878 15,000.00 

March  3,  1879 9,000.00 

June  14,  1880 50, 000. 00 

March  3,  1881 50,000.00 


August  2,  1882 $40,000.00 

July  5,  1884 50,000.00 

August  5,  1886 30,000.00 

August  11,  1888 25,000.00 

September  19,  1890 75, 000. 00 

July  13,  1892 90,000.00 

August  18,  1894 25.000.00 

June  3,  1896 20,000.00 

March  3,  1899 10.000.00 

June  13,  1902 10,000.00 

June  13,  1902  (allotment).  10.000.00 

April  28, 1904  ( allotments) .  50, 000. 00 

March  3,  1905 30,000.00 

Miscellaneous  receipts 5, 576. 92 

Total 1 874,943.07 


AB8TKACT  OF  COirTKACTB  IN  FOBCE. 

Emergency  oontroct  for  dredging. 

Contractor :  Chicago  and  Great  Lakes  Dredge  and  I>ock  Company. 

Date  of  contract :  April  29,  1904. 

Date  of  beginning :  May  5,  1904. 

Date  of  expiration :  To  be  prosecuted  continuously  until  completion. 

Rate :   ia9  cents  per  cubic  yard. 

Emergency  contract  tor  repair  of  south  pier. 

Contractor :  Robert  Love. 

Dated :  August  17,  1904. 

Date  of  beginning :  August  23,  1904. 

Date  of  expiration :  December  31,  1904. 

Rates:  Removing  old  work  and  excavating  site  of  new  cribs,  lump  sum  of 
$2,000;  foundation  piles,  60  cents  per  linear  foot;  white-pine  or  longleaf  yel- 
low-pine timber,  $33  per  thousand;  hemlock  timber,  $23  per  thousand;  white- 
pine  or  longleaf  yellow-pine  plank,  $32  per  thousand:  driftlK>lts,  screw  bolts, 
and  spikes,  3  cents  per  pound ;  stone,  $8.50  per  cord  of  128  cubic  feet ;  edgings 
or  brush,  $5  per  cord  of  128  cubic  feet. 


COMMEBCIAL    {STATISTICS    FOB    GRAND    HAVEN    HABSOB,    MICHIGAN,    CALBNDAB    TEAB 

ENDING   DECEMBEB  31,  1904. 

(Compiled  from  statement  furnished  by  deputy  collector  of  customs  at  Grand  Haven, 

Mich.] 


Character  of  vessels. 


Number. 


Steam,  entered  and  cleared 
Sail,  entered  and  cleared. . . 

Total 


1,219 
28 


1,247 


Tonnage. 


1,485.877 
780 


1,486,646 


Maximum  draft,  17  feet. 
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RevelptH  and  shipments  hy  vessel^  1904. 


Articles  received. 

Ton*. 

111,206 
174,345 
46,042 
13,926 
38,861 
35,016 

1 

Articles  shipped. 

Tons. 

Rnildinfir  niAt^rialfl                             

Coal 

9,527 

Feed            

Leather  and  hides 

1,^ 

Flour 

Lime  and  cement 

3,793 

Qralo          

Pnlp 

4,564 

Iron  or©                                    -  .  -  -  

Salt 

1008 

Sugar ". 

2.049 

Merchandise,  miBcellaneoas 

29;33S 

Total 

Totftl 

419.305 

51,954 

Total  freight  carried  In  1904 

Tons. 
471,  349 

Total  freight  carried  in  1903 

215, 184 

Increase -     -- 

2C6, 165 

M  M  7. 

IMPROVEMENT   OF   GRAND  RIVER,   MICHIGAN. 

The  history  of  this  improvement  to  June  30,  1904,  will  be  Tound  in 
the  Report  of  the  Chief  of  Engineers  for  1902,  page  2159 ;  for  1903, 
page  1956,  and  for  1904,  page  2999. 

OPERAnONS    DURING    FISCAL    YEAR    ENDING    JUNE    30,    1905. 

Operations  by  dav  labor  and  the  use  of  Government  plant  have 
been  in  progress  during  the  year.  The  U.  S.  suction  dredge 
Ludlow^  which  was  at  work  on  the  Lamont  bar  (16  miles  below  Grand 
Rapids)  at  the  close  of  the  last  fiscal  year,  continued  dredging 
narrow  channels  through  all  bars  having  less  than  5  feet  of  wat^ir  on 
them  (at  extreme  low  water)  between  tne  third  and  sixteenth  miles; 
and  the  U.  S.  dipper  dredge  Farquhar  completed  a  single  cut  through 
the  Noble,  Salt  Works,  Howlett,  Glenn  Creek,  Clamshell,  Jenison, 
Snyder,  and  Haires  bars  before  the  close  of  the  season.  On  October 
22  a  navigable  channel  4.5  feet  deep  at  low  water  had  been  completed 
between  Grand  Rapids  and  the  mouth  of  Bass  River,  23  miles  below. 
From  Bass  River  to  Grand  Haven  there  existed  a  natural  channel 
of  that  depth.  The  available  funds  having  been  nearly  exhausted, 
the  plant  was  taken  to  Grand  Haven  and  stored  for  the  winter  season. 
The  work  of  repairing  and  fitting  out  the  dredging  plant  was  begun 
March  27.  The  Farquhar  commenced  operations  on  the  County 
House  bar  April  27,  and  the  Ludlow  on  the  Eastmanville  bar  May  i. 
From  June  7  to  June  16  these  dredges  were  unable  to  work  on  account 
of  an  extremelv  high  stage  of  the  river.  As  a  result  of  heavy  rain- 
falls the  river  began  to  rise  on  June  5,  and  on  June  9  the  crest  of  the 
flood  passed  Grand  Rapids,  registering  on  the  gauge  there  +25.4, 
This  is  a  rise  of  19.6  feet  above  the  low  water,  and  only  1  foot  less 
than  the  record  flood  of  1904.  The  work  of  the  dredges  during  May 
and  June  of  this  season  has  resulted  in  completing  the  channel  for  a 
distance  of  4  miles  (from  mile  18^  to  mile  22^).  The  material 
dredged  during  the  fiscal  year  consisted  of  sand^  clay,  cobblestones, 
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and  bowlders,  with  sand  predominating,  and  amounted  to  619,259 
cubic  yards,  at  a  cost  of  3.5  cents  per  cubic  yard. 

The  construction  of  contraction  works  tnis  year  consisted  in  com- 
pleting training  walls,  which,  on  account  of  a  high  stage  of  water, 
were  not  completed  during  the  fiscal  year  ending  June  30,  1904. 
Between  the  fifth  and  eighth  miles  below  Grand  Kapids  new  walls, 
aggrejgating  3,459  linear  feet,  were  completed  during  this  year.  In 
addition  to  this  work  old  walls  were  repaired,  by  filling  in  brush 
where  it  had  shrunk  away,  rebinding  the  tops  of  walls,  and  cutting  off 
.the  tops  of  the  piles  which  had  been  lifted  by  the  ice.  This  work  was 
carried  on  between  the  fifth  and  twenty-third  miles,  and  amounted  to 
43,889  linear  feet  of  old  wall  repaired.  On  September  18  this  work 
having  been  finished,  the  plant  was  taken  to  Grand  Haven  and  stored. 
The  repairing  and  fitting  out  of  contraction  works  plant  was  begun 
early  in  May,  1905,  but  owing  to  a  continued  high  stage  of  the  river, 
no  actual  construction  or  repair  work  could  be  commenced  before  the 
close  of  the  fiscal  year, 
i     The  foregoing  operations  cost  as  follows : 

Dredging   $21,  700.  99 

CJontractlon  works : 

Construction 243.  ?S 

Maintenance 1, 983.  27 

CONDITION   OF   WORK   JUNE   30,    1905. 

The  total  distance  from  Fulton  street.  Grand  Rapids,  Mich.,  to 
Washington  street.  Grand  Haven  (the  inner  end  of  Grand  Haven 
Harbor),  is  about  39J  miles.  In  this  distance  there  is  a  navigable 
channel  (narrow  in  places)  of  6  feet  rft  extreme  low  water  for  an 
aggregate  length  of  27.3  miles.  The  total  length  of  channel  5  feet 
to  6  feet  deep  at  low  water  is  8.86  miles.  The  total  length  of  channel 
having  depths  less  than  5  feet  at  low  water  is  3.34  miles.  The  least 
depth  found  at  any  point  is  3.1  feet. 

Two  boats  of  about  100  tons  burden  each  are  now  being  constructed 
by  the  Grand  Rapids  and  Lake  Michigan  Transportation  Company 
to  do  a  freight  and  passenger  business  between  Grand  Rapids  and 
Grand  Haven,  Mich.  It  is  expected  that  they  will  begin  to  run  in 
September,  1905.     These  boats  will  draw,  loaded,  about  34  inches. 

The  contraction  works  have  sustained  only  slight  damage  from  the 
ice  during  the  year. 

WORK   PROPOSED   FOR   FISCAL   YEAR  ENDING   JUNE   30,    1905. 

The  dredging  operations  which  ana  now  in  progress  will  be  con- 
tinued throughout  the  year.  Providing  the  stage  of  the  river  will 
permit,  it  is  proposed  to  construct  approximate^  25,000  linear  feet 
of  training  wall  in  continuation  of  tne  works  afreadv  made.  Only 
such  repairs  to  contraction  works  will  be  made  as  are  absolutely  neces- 
sary to  save  the  existing  works  and  protect  the  spoil  banks. 

ESTIMATE   OF   ITTNDS   FOR   FISCAL   YEAR  ENDING   JUNE   30,    1905. 

By  act  of  Congress  March  3,  1905,  the  project  was  modified  to  pro- 
vide for  a  6-foot  instead  of  a  10- foot  depth  of  channel,  in  accordance 
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with  the  report  of  the  Board  of  Engineers  (dated  November  11, 1903) 
and  contained  in  House  Document  No.  216,  Fifty-eighth  0)ngress, 
second  session,  which  says : 

[First.]  The  Board,  therefore,  believes  tbat  it  is  adrisable  to  modify  the  proj- 
ect for  the  improvement  of  Grand  River,  with  a  view  to  securing  and  maintain- 
ing a  6-foot  channel  100  feet  wide  from  Fulton  street.  Grand  Rapids,  to  Grand 
Haven,  Mich.,  at  a  cost  of  $327,000,  in  addition  to  plant  and  funds  now  .nvailabie. 
r Second.]  The  cost  of  maintaining  a  e-foot  channel  may  be  e$«timated  at 
$20,000.  [Third.]  The  above  estimate  is  based  upon  the  supposition  that  the 
entire  amount  be  made  available  for  work  with  the  United  States  plant  not 
later  than  one  year  hence. 

On  this  recommendation  an  appropriation  of  $100,000  was  made 
March  3  1905.  There  yet  remains  to  be  appropriated  $227,000  to 
complete  the  work,  and  it  thought  that  the  wnole  amount  should  be 
provided.  In  addition  to  this,  $10,000  should  be  provided  for  the 
maintenance  of  those  portions  of  the  channel  which  have  been  entirely 
completed.  Therefore,  nothing  less  than  $237,000  should  be  provided 
for  the  completion  of  this  worE. 

Total  amount  appropriated  to  June  30,  1905 $425,O0a00 

Miscellaneous  receipts 83.65 


425,083.65 
Total  amount  expended  on  previous  projects  from  March,  1881.  to 
June,  1896 .50, 000. 00 


375,083w65 
Total  amount  expended  on  present  project,  approved  June  3, 1896 : 

For  construction $261,329. 15 

For  maintenance 13,427.45 

274,75ae0 


Balance 100.  .S27. 05 


Original  estimated  cost,  project  1896,  as  amended  by  act  June  13, 

1902 774,000.00 

Estimated  cost  present  project,  approved  March  3,  1905 430,000.00 

Money  statement. 

July  1,  1904,  balance  unexpended $39,613wd0 

.\mount  appropriated  by  river  and  harlwr  act  approved  March  3, 1905-  100, 000.00 
Deposits  September  30  and  December  19 . 83.65 

139,696.95 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  worlcs  of  improvement «$36,944.27 

For  maintenance  of  improvement 2, 425. 63 

39,369.90 


July  1,  1905.  balance  unexpended , 100,327.06 

July  1,  1905,  outstanding  liabilities 3,73a?2 

July  1,  1905,  balance  available 96,587.33 


Amount  (estimated)  required  for  completion  of  existing  project 227,00a00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July^,  1905 : 

For  works  of  improvement $227,000.00 

For  maintenance  of  impix)vement 10, 000. 00 

237.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  river  and  harbor  act  of  1809. 


a  Includes  $10,000  for  dredge  Gillespie. 
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AFPBOFIUATIONS. 


March  3,  1881 $10,000.00 

August  2.  1882 15,000.00 

July  5,  1884 25,000.00 

June  3,  189a 50,000.00 

March  3,  1899 75,000.00 


June  13,  1902 $150,000.00 

March  3,  1905 100,000.00 

MiBcellaueouB  receipts 83.  65 

Total 425,063.65 


COMMEBCIAL    STATISTICS    FOR    GRAND    RFVER,     MICHIGAN,     CALENDAR    TEAR    ENDING 

DECEMBER  31,    1904. 

[Compiled  from  statement  furnisbecl  by  Mr.  Fred.  Kendrlck,  Unitkl  States  watchman, 

Qrand  Haren,  Mich.] 

Freight  carried  on  Grand  River,  1904. 


Articles. 

Tons. 

Brick 

875 

OraveUeic 

12,447 

Iron oro" . 

8B,a61 

Logs 

MM 

Tiii^^r,  poste,  etc    , 

A                

1»6 

70 

Total 

78,»1 

•  To  Proltport,  Mich. 

Tons. 

Total  freight  carried  in  1903 83,332 

Total  freight  carried  In  1904 78.291 


Decrease 5,041 


M  M  8. 

IMPROVEMENT  OF   MUSKEGON   HARBOR,   MICHIGAN. 

The  history  of  this  improvement  to  the  close  of  the  la.st  fiscal  year 
is  found  in  the  Report  of  the  Chief  of  Engineers  for  1904,  pages  3007- 
3010. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

The  vacancies  in  the  side  pockets  of  the  south  pier  between  stations 
10+82  and  16+86  and  at  the  outer  end  of  the  pier  were  refilled  with 
152.85  cords  stone.  This  work  was  done  in  July  under  an  informal 
contract  with  Leathern  &  Smith,  and  cost  $984.35. 

Dredging  for  the  restoration  of  the  customary  width  and  depth  of 
channel  begun  by  contractor  Samuel  O.  Dixon  on  August  8  and  com- 
pleted September  7.  Four  adjacent  cuts,  each  30  feet  wide  and  20 
feet  deep  oelow  the  zero  level,  and  varving  in  length  from  200  to  335 
feet,  were  made  at  the  entrance,  and  five  adjacent  cuts,  each  30  feet 
wide  and  20  feet  deep,  and  varying  in  length  from  415  to  1,100  feet, 
were  made  between  the  piers.  The  practical  result  of  the  dredging 
was  a  depth  of  19  feet  below  zero  of  gauge  for  the  full  width  of  the 
channel  at  the  end  of  the  piers,  a  depth  of  18  feet  for  180  feet  width 
next  to  the  south  pier,  between  the  projecting  part  of  the  piers,  and 
the  same  depth  for  a  width  of  120  feet  at  shore  line.    The  dredged 
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quantity  was  21,875  cubic  yards  and  the  price  per  cubic  yard  17| 
cents,  making  the  cost  $3,828.12. 

On  the  night  of  September  13  the  south  pier  was  damaged  by  the 
steamer  Charlea  U.  Hackhy^  of  the  Barry  Line,  as  follows :  Between 
stations  13-|-52  and  14  the  front  wall  and  several  cross  walls  were 
destroyed  for  a  depth  of  iibout  11  feet  below  the  top  of  the  work,  and  a 
considerable  portion  of  the  stone  filling  was  lost.  Between  station^ 
lO-f-44.3  and  10+62.3  the  upper  five  courses  of  the  front  wall  were 
cut  through.  Besides  the  steamer  bruised  the  front  wall  in  a  number 
of  places  without  actually  breaking  any  timber,  except  the  top  one 
near  station  9+4Q  for  a  length  of  about  4  feet.  These  breaks  were 
repaired  in  October  and  jfovember  by  day  labor  and  purchased 
material,  and  the  cost  ($586.72)  placed  in  the  hands  of  the  United 
States  district  attorney  lor  collection  from  the  owners  of  the  boat. 

On  February  22  the  steamer  Ndomi^  of  the  Crosby  Line,  ran  into 
the  south  pier  and  broke  the  front  wale,  the  suj^rstructure,  and  the 
plank  walk  between  stations  34+60.5  and  34+90.7  E.  This  damage 
was  repaired  by  the  owners  of  the  steamer  in  April. 

CONDITION  OF  WORK  JUNE  3#,  1905. 

The  north  pier  and  revetment  comprise  a  total  length  of  2,780  feet, 
consisting  of  1,176  feet  of  pile  work  and  1,604  feet  of  cribwork.  The 
project  provides  for  the  removal  of  the  easterly  1,826  feet  of  the 
existing  structure  when  the  interior  channel  is  widened  to  300  feet. 
Of  the  remaining  outer  portion  about  350  feet  are  19  to  20  years  old 
and  will  soon  need  a  new  superstructure.  The  rest  is  in  good  condi- 
tion. The  two  sections  of  the  south  pier  and  revetment  have  an  aggre- 
gate length  of  4,402  feet,  and  consist  of  2,947  feet  of  pile  work  and 
1,455  feet  of  cribwork.  The  pier  is  generally  in  good  condition,  but 
250  feet,  21  years  old,  need  new  superstructure.  The  south  bank  of 
the  interior  channel,  between  the  east  end  of  the  Government  revet- 
ment at  station  13+20  and  the  car-ferry  slip,  was  formerly  used  by 
the  Pere  Marquette  Railroad  Company  as  a  landing  for  their  steam- 
ers, and  a  warehouse  occupied  it  for  nearly  the  entire  distance  men- 
tioned. This  use  has  now  been  discontinued,  the  warehouse  has  been 
removed,  and  the  unprotected  bank,  about  310  feet  in  length,  is  being 
abraded  by  the  waves  and  the  material  washed  into  the  channel. 

Soundings  of  June  3-8  showed  the  following  available  depths: 
Outside,  27.5  feet  on  line  of  south  pier,  24.6  feet  100  feet  north  of 
that  line,  17  feet  200  feet  north  of  line  of  south  pier,  and  18  feet  on 
line  of  north  pier;  at  outer  end  of  piers,  20  feet  for  width  of  150  feel 
next  to  south  pier;  at  shore  line,  17  feet  for  width  of  160  feet,  and 
thence  to  Muskegon  Lake  not  less  than  16  feet  in  mid-channel.  The 
stage  of  the  lake  at  time  of  sounding  was  +0.1  to  — 0.1  foot.  The 
depths  refer  to  the- level  of  zero  of  gauge. 

WORK  PROPOSED  FOR  FISCAL  YEAR  sENDING  JUNE  30,   1906. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $100,000 
for  continuing  improvement  and  for  maintenance.     This  amount. 
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together  with  the  balance  of  previous  appropriations,  will  be  ex- 
pended as  follows:  For  dredging  during  the  seasons  of  1905  and 
1906  with  the  U.  S.  dredge  General  GiUespie^  $20,000;  for  general 
repairs,  $5,000,  and  the  rest  for  building  310  linear  feet  of  sheet 
pile  revetment  for  the  protection  of  the  south  bank  between  the  east 
end  of  the  Government  revetment  at  station  13+20  and  the  car- 
ferry  slip  of  the  Pere  Marquette  Eailroad,  and  for  building  2,000 
linear  feet  of  the  proposed  new  north  pier  and  revetment.  Before 
the  latter  work  can  fe  undertaken  the  United  States  must  acquire 
legal  possession  of  the  land  required  in  order  to  widen  the  channel  in 
accordance  with  the  approved  project.  A  deed  of  this  land  has  been 
received  from  the  owners,  the  Central  Land  Company  (Pere  Mar- 

auette  Railroad),  and  it  has  been  forwarded  to  the  Department  for 
ecision  as  to  its  validity.  When  this  matter  is  satisfactorily  settled, 
steps  will  be  taken  at  once  for  placing  the  work  under  contract,  and 
it  is  expected  that  it  will  be  completed  by  the  close  of  the  working 
season  of  1906. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1907. 

In  addition  to  the  work  which  it  is  proposed  to  do  with  the  funds 
now  available,  the  approved  project  provides  for  560  feet  of  pier 
extension  (200  feet  on  south  side  ana  350  feet  on  north  side),  the 
removal  of  712  feet  of  old  north  pier  and  revetment,  the  construction 
of  2,300  feet  of  sheet  pile  revetment  on  the  north  side,  and  for  dredg- 
ing the  harbor  to  a  depth  of  20  feet  for  the  full  width  of  300  feet. 
The  cost  of  this  work,  based  upon  the  prices  of  the  original  estimate, 
will  be  $216,300.  The  estimate  for  maintenance  by  dredging  and 
incidental  repairs  is  $10,000,  making  the  total  estimate  $226,300. 

Total  amount  appropriated  and  aUotted  to  June  30,  1905 $704, 500. 00 

Miscellaneous  receipts 110. 00 

704, 610. 00 
Total  amount  expended  on  project,  1866,  amended  1869,  1873,  1881, 
1884,  1890,  1892,  and  1899 : 

For  construction $388, 218. 42 

For  maintenance 138,074.94 

$526, 293.  36 

Total  amount  expended  on  project  approved  June  30, 
1902: 

For  construction $47,810.33 

For  maintenance 23, 995.  82 

71,806.15 

598, 099.  51 


Balance 106, 510. 49 


Original  estimated  cost  of  work,  1866,  amended  1869,  1873,  1881,  1884, 

1890,  1892,  and  1899 596,000.00 

Estimated  cost,  revised  project,  approved  June  13,  1902 380,000.00 
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Money  statement. 

July  1,  1904,  balance  unexpended $14,030.39 

Amount  appropriated  by  river  and  hartK)r  act  approved  March  3, 1905.  100, 000. 00 


114,03a  39 
June  30,  1905,  amount  exiieuded  during  fiscal  year,  for  maintenance 
of  improvement «7, 519. 90 


July  1,  1905,  balance  unexpended 106,510.49 

July  1,  1905,  outstanding  liabilities 88.30 

July  1,  1905,  balance  available 106,422.19 


Amount  (estimated)  required  for  completion  of  existing  project 210,300.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $216,300.00 

For  maintenance  of  Improvement 10, 000. 00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


226,30a00 


APFBOPBIATIONS. 


March  2,  1867 $59,000 

July  11,  1870 10.000 

March  3,  1871 15,000 

June  10,  1872 10,000 

June  23,  1874 10,000 

March  3,  1875 25,000 

August  14,  1876 15,000 

March  3,  1870 5,000 

June  14,  1880 7,500 

March  3,  1881 20,000 

August  2,  1882 25,000 

July  5,  1884 20,000 

August  5,  1886 12, 500 


August  11,  1888 $45,000 

September  19,  1890 50,000 

July  13,  1892 75,000 

August  18,  1894 30.000 

June  3,  1896 30,000 

March  3,  1899 60,000 

June  6,  1900  ( allotments ) 5, 500 

June  13,  1902 75,000 

March  3,  1905 100.000 

Miscellaneous  receipts 110 


Total 704,610 


ABSTBACT  OF  CX)NTBACT8  IN  FOBCB. 

Dredging. 
Contractor ;  Samuel  O.  Dixon. 
Date  of  contract :  March  25,  1904. 
Date  of  approval :  April  15, 1904. 
Date  of  beginning:  May  3,  1904. 

Date  of  expiration :  September  17,  1904 ;  time  limit  waived. 
Rate :  17i  cents  per  cubic  yard. 


GOMMEBCIAL  STATISTICS  FOB  MUSKEGON    HABBOB,  MICHIGAN,  CALBNDAB  TEAB 
ENDING   DECEMBEB  31,  1904. 

[Compiled  from  statement  furnisbed  by  deputy  collector  of  cnstomB  at  Muskegon,  Mich.] 


Cbaracter  of  yeasela. 

Number. 

Tannage. 

Steam,  entered  and  cleared    

«2 
163 

Me,  627 
18,1% 

Sail,  entered  and  cleared                                                                               .... 

Total 

1.075 

980,66 

Maximum  draft,  17  feet. 


o  Includes  f 943.74  for  dredge. 
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Receipts  and  shipments  hy  vessel,  1904. 


Articles  receiyed. 

Tons. 

Articles  ahiiiped. 

Tons. 

Ooal .         

6,706 

60 

10 

607 

21,441 

bl 

284 

l,7fl0 

7,126 

142 

4l,«74 

Ck»l 

8.164 
268 

Flour                                           

Fruit...            

Iron 

Iron 

418 

Lnthft 

LiUmb^r                .  ... 

20.640 

ljixin1t>er . . .  .. 

Sawdust 

78 

Mi^H 

Slabs 

1,626 
610 

Piles 

Wood 

Shingles                  

Mwchandise,  miscellaneous. 

61,906 

Stone 

Totol 

Wood 

MemhandfB^,  miscellAneoTin    ... 

Total 

78,680 

78,479 

Tons. 

Total  freight  carried  In  1903 174,353 

Total  freight  carried  In  1004 157,109 


Decrease . 


17,  244 


M    M   9. 

IMPROVEMENT   OF   HARBORS   AT   WHITE    LAKE   AND   PENTWATBR, 

MICHIGAN. 

These  harbors  were  formerly  carried  as  separate  works,  but  are 
now  combined  in  consequence  of  the  requirements  of  the  river  and 
harbor  act  of  June  13, 1902. 

The  history  of  these  works  is  brought  to  July  1,  1904,  in  the  Re- 
port of  the  Chief  of  Engineers  for  1904,  pages  3011-3014. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1905. 
(a)    white  lake   HARBOR. 

Between  August  8  and  19  the  harbor  was  dredged  under  the  con- 
tract with  Samuel  O.  Dixon,  and  a  depth  of  15  feet  below  zero  of 
guage  for  a  width  of  150  feet  next  to  the  south  pier  at  the  entrance 
and  a  depth  of  13  feet  for  a  width  of  60  feet  in  mid-channel  between 
the  piers  was  iiestored.  The  quantity  of  sand  removed  was  10,253 
cubic  yards;  price  per  yard,  17i  cents,  making  the  cost  $1,794.27. 

Soundings  made  April  28  to  May  2  showed  the  following  available 
depths,  referred  to  level  of  zero  of  gauge :  Outside  of  the  entrance, 
17.8  feet  on  line  of  south  pier,  decreasing  to  11.7  feet  on  line  of  north 
pier.  Between  the  piers  the  best  water  for  400  feet  at  the  outer  end 
was  next  to  the  soutn  pier,  with  12.3  feet,  and  thence  to  White  Lake, 
in  mid-channel,  with  14  feet.  The  stage  of  the  lake  at  time  of  sound- 
ing was  — 0.7  to  — 1  foot.  To  improve  this  condition,  dredging  was 
again  begun  June  26,  under  contract  dated  April  29,  1905,  with  the 
Cnicago  and  Great  Lakes  Dredge  and  Dock  Company,  and  at  the 
end  of  the  month  three  adjacent  cuts,  each  30  feet  wide  and  18  feet 
deep  and  varying  in  length  from  160  to  220  feet,  had  been  made  at 
entrance,  and  one  cut  480  feet  long,  30  feet  wide,  and  16  feet  deep 
between  the  piers.  The  depths  refer  to  the  level  of  zero  of  gauge. 
The  dredged  quantity  was  5,176  cubic  yards,  and  the  price  per  yard 
17^  cents,  making  the  cost  $892.86. 
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(b)  pentwater  harbor. 

On  July  13  Contractor  Samuel  O.  Dixon  commenced  dred^ng  for 
the  temporary  restoration  of  the  required  depth  of  navigation,  and 
completed  the  same  on  August  2.  The  dredging  resulted  in  restoring 
a  channel  120  feet  wide  and  16  feet  deep  below  zero  of  gauge  at  the 
entrance  and  through  the  outlying  bar  and  about  60  feet  wide  and  14 
feet  deep  inside.  The  dredged  quantity  was  15,852  cubic  yards ;  price 
per  cubic  yard,  17^  cents,  and  the  cost  $2,774.10. 

Under  ^ate  of  April  29  a  contract  was  entered  into  with  the  Chi- 
cago and  Great  Lakes  Dredge  and  Dock  Company  for  doing  the 
required  dredging  during  the  present  season.  Operations  are  expected 
to  be  commenced  under  this  contract  in  July. 

Soundings  made  April  26  showed  the  following  available  depths: 
Outside  there  was  12.2  feet  on  line  of  north  pier;  15.3  feet  50  feet 
south  of  that  line,  and  14.2  feet  farther  south.  Between  the  piers 
there  was  15  feet  for  a  width  of  100  feet  next  to  north  pier  at  outer 
end,  and  thence  to  Pentwater  Lake  13.5  feet  in  middle  of  channel. 
The  depths  refer  to  the  level  of  zero  of  gauge.  The  stage  of  lake  at 
time  oi  sounding  was  — 0.7  foot. 

CONDITION  OF  WORKS  JUNE  30,  1905. 

The  works  at  White  Lake  are  in  fair  condition,  except  105  feet  of 
cribwork  in  south  pier,  which  is  22  yeai*s  old  and  will  require  a  new 
superstructure  before  long.  The  condition  of  the  channel  is  descrilwil 
under  the  head  of  operations. 

The  timber  work  of  the  piers  at  Pentwater  is  in  good  or  fair  con- 
dition, except  at  the  outer  end  of  the  north  pier,  where  the  substruc- 
ture has  settled  away  from  the  superstructure,  and  at  the  inner  end 
of  the  first  crib,  where  there  is  a  large  hole  below  water  in  the  front 
wall.  The  filling  in  the  pile  work  of  both  piers  has  settled  greatly 
and  needs  replenishing.  The  condition  of  the  channel  is  described 
under  the  head  of  operations. 

WORK  PROPOSED  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1906. 

The  river  and  harbor  act  of  March  3,  1905,  apffropriated  $20,000 
for  the  maintenance  of  these  two  harbors,  and  of  this  amount  $8,000 
has  been  allotted  to  ^\Tiite  Lake  and  $12,000  to  Pentwater.  These 
amounts,  together  with  the  balances  remaining  available  from  pre- 
vious appropriations,  will  be  applied  as  follows: 

At  White  Lake  Harbor  $500  has  been  reserved  as  part  payment 
of  an  inspection  and  survey  boat,  the  dredging  now  in  progress  will 
be  completed,  $3,300  will  l)e  reserved  for  dredging  in  1906,  and  the 
remainder  will  be  set  aside  for  incidental  repairs. 

For  Pentwater  Harbor  the  amount  of  $500  has  been  allotted  as 
part  payment  of  an  inspection  steamer,  $6,600  will  be  expended  for 
needed  dredging  in  1005  and  1906,  and  the  balance  will  be  applied  to 
the  repairs  and  refilling  of  the  piers. 

The  preliminary  examination  at  Pentwater  Harbor,  required  under 
section  9,  act  March  3, 1905,  is  expected  to  l)e  made  in  the  near  future. 
This  examination  has  in  view  a  narbor  of  16  feet  depth. 
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ESTIMATE    OF    FUNDS    FOR    FISCAL    YEAR    ENDING    JUNE    30,    1907. 

At  White  Lake,  to  complete  the  existing  project,  there  remains 
the  extension  of  the  north  pier  by  50  feet  and  of  the  south  pier  by 
100  feet,  at  a  total  cost  of  $18,100.  The  estimate  for  repairs  and 
dredging  is  $10,000,  making  the  total  estimate  as  follows : 

For  construction $18, 100 

For  maintenance 10,000 


Total 28, 100 

At  Pentwater  the  approved  project  provides  for  an  .extension  to 
the  south  pier  of  200  feet,  at  an  estimated  cost  of  $22,000.  Under  the 
head  of  maintenance  provision  should  be  made  for  the  repairs  and 
support  of  the  sinking  end  crib  of  the  north  pier,  for  incidental 
repairs,  and  for  dredging,  requiring  $12,000.  The  estimate  is  there- 
fore as  follows : 

For  construction :. $22,000 

For  maintenance 12, 000 


Total 34,000 

WHITE  LAKE   HABBOB. 

Total  amount  appropriated  and  allotted  to  June  30,  1005 $347,550.00 

Total  amount  expended  on  project,  1866,  amended  in  1873, 1884,  1892, 
and  1898: 

For   construction $207, 862. 44 

For  maintenance 129,463.52 

337, 325.  m 


Balance 10,  224. 04 


Original  estimated  cost,  186(1,  amended  in  1873,  1884,  1892,  and  1898.  353, 550.  00 

Money  statement. 

July  1,  1904,  balance  unexpended $4,154.69* 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      8,000. 00 


12, 154.  69 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 1, 930. 65 


July  1,  1905,  balance  unexpeaded 10,224.04 

July  1,  1905,  outstanding  liabilities 30.00 


July  1,  1905,  balance  available 10, 194.  (H 


July  1,  1905,  amount  covered  by  uncompleted  conti'acts 3,000.00 


Amount  (estimated)  requiretl  for  completion  of  existing  project 18, 100.  (K) 


'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $18,100.00 

For  maintenance  of  improvement 10,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ENO  1905  M 138 


28, 100.  00 
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PEIITWATEB  HABBOB. 


Total  amount  appropriated  and  allotted  to  June  30,  1906 $305,820.00 

Total  amount  expended  on  project,  1866,  am^ided  in  1873,  1884,  and 
1802: 

For  construction $179.873. 15 

For  maintenance 111,055.41 

290, 928.  a? 

Balance 14, 891. 44 

Original  estimated  cost,  1867,  amended  1873,  1884,  and  1892 327,  713. 40 

Money  statement. 

July  1,  1904,  balance  unexpended $5,828.49 

Amount  appropriated  by  river  and-harbor  act  approved  March  ^,  1905     12, 000. 00 


17.S2S.49 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2,937.05 


July  1,  1905,  balance  unexpended 14,891.44 


July  1,  1905,  amount  covered  by  uncompleted  contracts 3,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 22,000.00 


Amount  that  can  be  profitably  expoided  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $22,000.00 

For  maint^ance  of  improvement 12,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
*  June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


34,000.00 


APPROPRIATIONS. 


Date. 


Maroh8,1887 

ApHl  10, 1860  (allotment) 

July  11. 1870 

March  b,  1371 

JmielO.  1878 

March  8, 1878 

June  S8. 1874 

March  8. 1875 

Augiistl4,1876 

June  18. 1878 

March  8, 1879 

June  14. 1880 

March  8. 1881 

August  i,  1888 

July  5, 1884 

Augusts,  1886 

August  li,  1888 

September  10, 1890 

July  18, 1892 

August  18, 1894 

June  3, 1896 

March  8, 1899 

June  13.1900 

March  8, 1906 


Total. 


Pent- 
water. 


17,8eO 
10,000 
10,000 
80,000 
80,000 


10,000 
10,000 
6,000 
4,000 
10,000 
10,000 
16,000 
10,000 
8,000 
8.000 
6,000 
6,000 
5,000 
85,000 
80.000 
18,000 


Whit© 
Lake. 


167,000 
44,560 
80,000 
80,000 
10,000 

7,000 
10.000 
10,000 

5,000 
18.000 

7,800 

5,000 

7,600 
18,000 
10,000 
10,000 
10,000 
17,000 

5,000 
•    6,000 

6,000 
85,000 
lfi.000 

8,000 


305,880  j    847,650 


TotaL 


$112,000 
a8,3#0 
30,000 
30,000 
40.000 
87,000 
10,000 
10,000 
15.000 
28,000 
13,500 
9,000 
17..W0 
88.000 
85.000 

80,  om 

18,000 

85,oon 

10.00) 

lo,ano 

10.000 
OO.OOB 
85,  (KV 
80,000 


663,870 
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ABSTBACT  OF  OONTBACTS  IN   FORCE. 
HARBORS  AT  I'BNTWATBR  AND  WHITE   LAKE. 

Dredging. 

CkMitractor :  Saoinel  O.  Dixon. 

Date  of  contract :  Marcb  25.  1904. 

Date  of  approval :  April  15.  1904. 

Date  of  be^nning:  May  3,  1904. 

Date  of  expiration:  September  17,  1904.     (Time  limit  waived.) 

Rate :  17i  cents  per  cubic  yard. 

Contractor :  Chicago  and  Great  Lakes  Dredge  and  Dock  Company. 

Date  of  contract :  April  29,  1905, 

Date  of  approval :  May  9,  1905. 

Date  of  beginning :  May  27,  1906. 

Date  of  expiration :  September  12,  1905. 

Rate:  17i  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

No  data  relative  to  the  commercial  statistics  for  White  Lake  Harbor  could  be 
obtained. 

Pentwaier  Harbor,  Michigan,  calendar  year  ending  December  SI,  1904, 

[Compiled  from  statement  fnrnlsbed  by  the  village  preetdent  at  Pentwater,  Mich.] 


Character  of  TOfleels. 


Number. 


Steam,  entered  and  cleared . 
Sail,  entered  and  cleared 


Total. 


1,148 
142 


1,S90 


Tonnage. 


aw,  166 
14,  »0 


406,806 


Receipts  and  shipments  by  vessel,  1904- 


Artidee  received. 

Tons. 

ArticleB  shipped. 

Tons. 

Merchandise,  miaceUaneons 

8,000 

Fruit,  potatoes,  etc 

12,428 

M  M  10. 

IMPROVEMENT   OF    HARBOR    AT    LUDINGTON,    MICHIGAN. 

The  history  of  this  improvement  is  brought  to  the  beginning  of  the 
fiscal  year  in  Report  of  the  Chief  of  Engineers  for  1904,  pages  3016- 
3020. 

OPERATIONS   DURING   FISCAL    YEAR   ENDING   JUNE   30,    1905. 

Operations  on  the  extension  and  repairs  of  the  piers  and  revet- 
ments under  the  contract  with  T.  J.  Bennett  &  Co.  were  continued, 
and  finally  completed  on  September  3.  The  details  of  the  operations 
under  this  contract  since  July  1  are  as  follows:  On  the  north  pier 
extension  the  top  course  of  the  superstructure  between  station  23+31.2 
and  station  24+40.6  was  put  in  place,  the  guard  timbers  at  the  outer 
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end  were  secured,  261  cords  stone  were  added  to  the  filling,  the  deck- 
ing was  put  on,  and  the  end  crib  was  protected  with  115  cords  of 
heavy  riprap.  On  the  ext>ension  of  the  south  pier  the  decking  was 
completed.  On  the  north  revetment,  between  station  0  and  station 
5+88,  the  plank  walk  was  put  in  place  and  some  portions,  which  had 
been  damaged  by  colliding  vesvsels,  were  repaired.  On  the  north  pier, 
between  stations  12+37  and  14+87,  the  ends  of  the  tie-rods  were  cut 
off  and  upset,  as  required  by  the  specifications.  On  the  south  pier, 
between  station  11+73  and  station  15+79.5,  the  remainder  of  the  oW 
work  above  grade  was  removed,  the  substructure  between  station 
10+45  and  station  lG+61  was  repaired,  the  six  courses  of  super- 
structure were  completed,  filled  with  stone,  and  decked  over.  The 
low  rear  projection  of  the  crib  substructure  between  stations  14+77 
and  10+81.5  was  decked  over.  Some  vacancies  in  the  pockets  of  the 
south  pier,  between  station  16+80  and  station  22+50,  were  refilloti 
w^ith  42.58  cords  stone,  and  the  decking  of  the  north  pier,  between 
station  11+79  and  station  20+21,  and  of  the  south  pier,  between  sta- 
tion 20+78  and  station  23+79,  was  repaired.  The  cost  of  the  fore- 
going operations  was  $10,335.30. 

Soundings  made  April  20-22  showed  the  following  available  depths: 
Outside  there  was  18.2  feet  on  line  of  north  pier,  19.5  feet  opposite 
the  middle  of  entrance,  and  17.7  feet  on  line  of  south  pier.  The  chan- 
nel between  the  piers  had  a  depth  of  20  feet  for  a  width  of  120  feet  at 
the  outer  end,  and  for  a  width  of  70  to  80  feet  thence  to  Pere  Mar- 
quette Lake,  except  about  300  feet  from  the  east  end  of  the  pier?, 
where  the  width  was  reduced  to  40  feet.  The  stated  depths  refer  to 
the  stage  of  zero  of  gauge.  The  stage  of  lake  at  time  of  sounding  was 
_0.7  to  —0.9  foot. 

On  June  8  the  United  States  seagoing  suction  dredge  General  Gil- 
lespie arrived  from  Boston,  and,  after  refitting,  she.oegan  work  on 
June  14,  under  instructions  to  remove  the  existing  shoals  at  the 
entrance  and  between  the  piers  to  a  depth  of  20  feet  at  the  zero  sta^. 
This  work  was  completed  June  23  and  the  dredge  was  then  sent  to 
Grand  Haven.  The  quantity  of  sand  removed  was  20,417  cubic 
yards. 

The  following  instances  of  damage  to  the  piers  were  reported  dur- 
ing the  year :  On  the  night  of  September  22  tne  Pere  Marquette  Rail- 
road Company's  car  ferry  P.  M.  No.  4  struck  the  north  pier  about  3<X) 
feet  east  of  the  life-saving  station,  and  broomed  the  top  timber  and 
some  cross-ties  for  a  distance  of  about  300  feet.  On  Januarv  31  the 
car  ferry  P.  M,  No.  20  ran  into  the  north  pier  and  broke  the  tliree  top 
courses  of  the  front  wall,  between  station  9+92.4  and  station  10+22.5, 
and  three  cross-ties. 

CONDITION   OF   W^ORK   JUNE   30,  1905. 

The  piers  and  revetments  of  the  entrance  channel  are  in  good  con- 
dition, with  the  exception  of  the  parts  damaged  by  colliding  vessels 
and  the  stone  filling  in  crib  intervals  and  some  pockets  of  the  project- 
ing parts  of  the  piers.  The  north  bank,  immeaiately  east  of  the  new 
revetment  just  constructed,  has  been  seriously  abraded  by  the  wavt*s 
running  in  through  the  improved  channel  during  westerly  storms,  an<l 
complaints  have  been  received  that  at  such  times  vessels  can  not  safely 
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lie  at  the  docks  of  the  Pere  Marquette  Railroad  Company  on  the  east 
shore  of  Pere  Marquette  Lake,  in  front  of  the  entrance. 

The  condition  of  the  channel  is  as  stated  under  the  head  of 
"  Operations." 

WORK   PROPOSED   FOR   FISCAL   YEAR   ENDINO    JUNE   30,  1906. 

The  river  and  harbor  act  of  March  8,  1905,  appropriated  $10,000, 
to  he  expended  for  maintenance.  The  balance  from  previous  appro- 
priations is  $45,451.56,  making  the  total  amount  available  $55,451.56. 
The  act  of  March  3,  1905,  directs  that  a  Board  of  Engineers  be 
appointed  to  inquire  into  the  effect  of  wave  action  as  injuriously 
affecting  the  harbors  at  Ludington,  Mich.,  etc.,  ancf  to  report  at  the 
earliest  practicable  date  what  plan  of  improvement  it  is  desirable  to 
adopt  to  overcome  such  wave  action.  The  Board  shall  further  inves- 
tigate and  report  as  to  whether,  in  the  interests  of  economv,  further 
repairs  and  construction  of  piers  in  such  harbors  and  in  those  simi- 
larly situated  should  be  made  of  cement  or  other  permanent  sub- 
stance. This  provision  indicates  that  no  further  work  of  construc- 
tion shall  be  done  until  the  report,  thereby  directed,  formulating  a 
plan  of  improvement  to  be  followed,  has  been  made.  It  is  therefore 
proposed  to  confine  the  work  to  be  done  during  the  year  ending  June 
30,  1906,  to  maintenance,  and  so  much  of  $20,000  as  has  not  already 
been  expended  for  the  dredging  operations  in  June,  will  be  applied 
to  further  dredging  by  the  General  Gillespie;  $5,000  will  be  reserved 
for  the  repairs  of  the  harbor  structures,  as  occasion  may  arise,  and 
the  balance  of  the  available  funds  will  be  reserved  for  application 
as  may  be  indicated  by  the  report  of  the  Board  of  Engineers. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  80,  1907. 

Until  the  report  of  the  Board  of  Engineers  shall  make  it  possible 
to  prepare  plans  for  future  construction,  no  estimate  for  this  pur- 
pose can  be  made.  The  estimate  for  maintenance  by  dredging  and 
repairs  is  $20,000. 

Total  amount  appropriated  and  allotted  to  June  ao,  li)Or» $6a3,435.00 

Miscellaneous  receipts .42 

663,  435.  42 
Less  amount  carried  to  surplus  fund .  90 

663. 434.  52 
Total  amount  expended  on  project  1867,  amende<l  ISST), 
1889,  1890,  and  1890 : 

For   construction $491, 416. 22 

For    maintenance 115,  742. 08 

607, 159.  20 

Balance 56. 275. 33 

Original  estimated  cost  of  work  1807,  revised  1890 :«1,  682.  00 

Estimated  cost  of  modified  project  approved  March  3,  1899 210,000.00 
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Money  statement. 

July  1,  1904,  balance  unexpended •$87.6132.32 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10. 000.  iW 
Deposited  December  19,  1904 .42 

97.062.74 
June  30.  1905,  amouAt  expended  during  fiscal  year : 

For  works  of  improvement *  132,847. 60 

For  maintenance  of  Improvement 8,539.82 

41,387.42 


July  1.  1905.  balance  unexpended 56,275.32 

July  1,  1905,  outstanding  liabilities «823.76 

July  1,  1905,  balance  available 55,451.56 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30. 
1907,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 20^000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIOIVS. 


March  2,  1867 $50,000.00 

April  10,  1869  (allotment) .  31, 185. 00 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

June  10,  1872 10,000.00 

March  3,  1873 25,000.00 

June  23,  1874 20,000.00 

March  3,  1875 10,000.00 

August  14.  1876 10, 000.  00 

June  18,  1878 15,000.00 

March  3,  1879 5,000.00 

June  14,  1880 8,000.00 

March  3,  1881 10,000.00 

August  3,  1882 12, 000. 00 

July  5,  1884 10,000.00 

August  5,  1886 56,250.00 


August  11.  1888 $60,000.00 

July  13,  1892 5,00a00 

August  18,  1804 6,000.00 

June  3,  1896 25,000.00 

March  3,  1899 25,00a00 

June  13,  1902 75,OOaO0 

March  3,  1903 165,00a00 

March  3,  1905 10,60a00 

Miscellaneous  receipts .42 

Total 663,435.42 

Amount  carried  to  surplus 
fund,  1872 .90 

Balance 663,431.52 


ABSTBACT  OF  CONTBACTS  TS{  FOBCK. 

Extension  and  repair  of  piers. 

Contractor :  T.  J.  Bennett  &  Co. 

Date  of  contract :  November  8,  1902. 

Date  of  approval :  November  28,  1902. 

Date  of  beginning :  April  15,  1903. 

Date  of  expiration:  December  31,  190a     (Time  limit  waived.) 

Bates:  Cutting  down  and  removing  old  work,  $2.10  [ler  linear  foot:  dredgirig. 
50  cents  per  cubic  yard;  foundation  piles,  60  ceuts  iier  linear  foot;  whlteoak 
piles,  33  cents  i^er  linear  foot ;  white-oak  timber.  $48  per  M  feet  B.  M. ;  white- 
pine  timber.  $30.90  per  M  feet  B.  M.;  hemlock  timber,  $21  per  M  feet  B.  M.: 
long-leaf  yellow-pine  plank  for  sheet  piles,  $38  per  M  feet  R  M. ;  whlte-pioe 
plank  for  decking,  $28  per  M  feet  B.  M. ;  drif tbolts  and  spikes,  3  cents  v^  pound : 
screw  bolts,  3i  cents  per  pound ;  carriage  bolts,  4  cents  per  pound ;  tie-rods,  3^ 
cents  per  pound ;  stone,  $6.75  per  cord ;  sand  filling,  16  cents  per  cubic  yard. 

o  Exclusive  of  $67,040  expended  for  dredge  to  June  30, 1904. 
ft  Includes  $17,564.33  for  dredge. 
e  Includes  $305.03  for  dredge. 
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Dredglnff. 
Contractor :  Samuel  O.  Dixou. 
Date  of  contract :  March  25,  1904. 
Date  of  approval :  April  15,  1904. 
Date  of  beginning :  May  3,  1904. 

Date  of  expiration :  September  17,  1904.    (Time  limit  waived.) 
Rate:  171  cents  per  cubic  yard. 


COMMEBCIAL  STATISTICS  FOL  LUDINGTON  HARBOR,  MICHIGAN,  CALENDAR  YEAR  ENDING 

DECEMBER  31,   1904. 

[Compiled  from  statement  furnished  by  the  deputy  collector  of  customs  at  Ludington. 

Mich.] 


Character  of  yeesel. 


Number. 


Steam,  entered  and  cleared 
Sail,  entefed  and  cleared. . . 

Total 


8,887 

ie» 


8,666 


Tonnage. 


6,090,781 
20,866 


6,111,417 


Maximum  draft,  18  feet. 

Receipts  and  shipments  hy  vessels,  1904. 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Beer 

9,618 

1,781 

2,186 

18,688 

129,288 

204,090 

6,909 

274,646 

12,600 
168, 7W 

Bark 

1,287 

Cement 

C<r*mnnt 

9,886 

Cdal 

C<»al     

484,602 

77 

Copper  

Flour  

Flour 

Pruit 

1,341 
1,046 

Grain 

Grain ..  . 

Iron 

Iron 

LuniVjer 

16,606 
60,296 

Lumber 

Mt^\t    .                      ,              ,        , 

Malt    .... 

'207 

Potatoes 

Marbl.3 

117 

Stone 

Oil 

40 

Mf^rrhandlne,  niinoellaneous 

Potat^jee 

170 

Salt 

66,282 

Stone ..  .. 

TJS 

Wood 

1,000 

WooUon  ware 

466 

172,908 

Total 

Total 

864,019 

767,722 

Tons. 

1,  631,  741 

1,  862,  868 

Increase 208,  888 


Total  freight  carried  In  1904  . 
Total  freight  carried  in  1908  . 


M        II. 

IMPROVEMENT  OF  HARBOR  AT  MANISTEE,  MICHIGAN. 

The  history  of  this  work  to  the  beginning  of  the  year  is  found  in  the 
Report  of  the  Chief  of  Engineers  for  1904,  pages  3021-3023. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

T.  J.  Bennett  &  Co.,  the  contractors  for  the  extension  of  the  south 
pier  by  one  150  by  30  by  16^  foot  crib  on  a  pile  foundation  and  with  a 
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superstructure  6  feet  high,  completed  their  work  on  August  3.  The 
operations  after  July  1  consisted  in  the  building  of  the  superstructure, 
the  securing  of  the  three  mooring  posts  and  of  the  miard  timbers  at 
the  outer  end,  the  completion  of  the  stone  filling,  and  m  putting  on  the 
decking. 

Repairs  by  day  labor  and  purchased  material  were  made  to  the  fol- 
lowing portions  of  the  north  pier,  damaged  by  collision :  Station 
8+04.7  to  station  8+29,  damaged  by  the  steamer  Hennepin  November 
12,  1903;  station  8+43.2  to  station  8+77.2,  damaged  bv  the  steamer 
F.  ^Y.  Fletcher  April  30,  1903;  station  14+09.5  to  station  14+29.5, 
damaged  by  the  steamer  N.  J.  Nessen  September  3,  1903,  and  station 
27+88.1  to  station  28+14.4,  damaged  by  the  steamer  P.  M.  No.  4  June 
23, 1903.  The  repairs  consisted  in  cutting  out  the  broken  timbers  and 
replacing  them  by  new  ones.  The  cost  oirepairing  Hennepin  damage 
has  been  collected  through  the  United  States  attorney^  and  deposited; 
the  cost  of  the  other  cases  has  not  yet  been  collected,  this  matter  being 
in  the  hands  of  the  United  States  attorney.  One-half  the  expense  of 
repairing  the  Fletcher  damage  is  to  be  borne  by  the  United  States. 
Some  rotten  timbers  in  the  upper  courses  of  the  north  pier  between 
the  stations  9+24.8  and  10+21.4  were  replaced  by  new  ones  at  the 
same  time. 

Under  the  contract  with  Samuel  O.  Dixon  dredging  was  be^un  Sep- 
tember 10  and  completed  October  4,  for  the  improvement  of  the  chan- 
nel at  the  entrance  and  between  the  piers.  Three  cuts,  each  30  feet 
wide  and  20  feet  deep  below  zero  of  gauge  and  varying  in  length  from 
180  to  510  feet,  were  made  at  the  entrance;  3  cuts,  or  the  came  cros%5 
section  and  from  355  to  530  feet  long,  were  made  between  the  project- 
ing part  of  the  piers,  and  one  cut,  30  feet  wide,  18  feet  deep,  and  CtK) 
feet  long,  was  made  opposite  the  inner  part  of  the  south  pier.  The 
dredged  quantity  was  14,513  cubic  yards.  The  dredging  resulted  in 
reestablishing  an  available  depth  oi  18  feet  at  the  zero  level  for  the 
full  width  of  the  channel  at  the  entrance  and  a  depth  of  16  feet  for  a 
width  of  100  feet  between  the  piers.  The  price  per  cubic  yard  was 
17^  cents. 

By  soundings  made  June  12-15  the  following  available  depths,  re- 
ferred to  the  level  of  zero  of  gauge,  were  found :  Outside  on  the  line 
of  the  north  pier,  19.4  feet;  opposite  the  middle  of  the  entrance,  19 
feet,  and  on  the  line  of  the  south  pier,  15.8  feet.  Between  the  piers 
there  was  19  feet  for  a  width  of  120  feet  next  to  the  north  pier  at  the 
outer  end,  and  16.5  feet  in  mid-channel  near  shore  line,  and  in  the 
river  the  depth  in  the  channel  of  best  water  was  15  feet.  The  stage 
of  the  lake  at  the  time  of  soundings  was  +0.2  to  —  0.1  foot. 

The  foregoing  operations  cost  as  follows : 

Extension  of  south  pier,  under  contract  with  T.  J.  Bennett  &  Co $3, 762.  ^ 

Dredging,  under  contract  with  Samuel  O.  Dixon 2,53a  78 

Minor  repairs  to  piers 216.05 

CONDITION  OF  WORK  JUNE  30,  1905. 

The  piers  and  revetments  are  in  fair  condition,  except  that  the 
filling  in  many  pockets  has  settled  considerably,  that  about  100  feet  of 
the  south  pier  is  21  to  23  years  old  and  will  soon  need  new  super- 
structure, and  that  the  portion  of  the^  north  pier  occupied  by  the 
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Manistee  and  Northeastern  Railroad  Company  still  remains  unre- 
paired. 

The  condition  of  the  channel  is  as  stated  under  the  head  of 
"  Operations." 

iftie  Secretary  of  War,  under  date  of  February  11,  1905,  approved 
plans  for  a  bridge  to  replace  the  old  structure  across  Manistee  River, 
at  Maple  street,  m  the  city  of  Manistee. 

WORK  PROPOSED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1906. 

By  the  river  and  harbor  act  of  March  3,  1905,  the  amount  of 
$10,000  for  maintenance  was  appropriated.  This,  together  with  the 
balance  of  previous  appropriations,  makes  the  amount  available 
$24,172.49.  -  It  is  proposed  to  reserve  $1,000  as  part  payment  of  an 
inspection  and  survey  steamer,  to  apply  $10,000  for  dredging  opera- 
tions during  the  seasons  of  1905  and  1906  (the  work  to  be  done  by 
the  GenercLi  Gillespie)^  to  apply  $5,000  to  pier  repairs  when  they 
become  necessary,  and  to  reserve  the  balance  for  emergencies. 

The  preliminary  examination  of  this  harbor,  with  a  view  to  obtain- 
ing a  uniform  depth  of  18  feet,  ordered  by  the  act  of  March  3,  1905, 
wUl  be  made  in  the  near  future  and  report  submitted. 

ESTIMATE  OF  FUNDS   FOR  FISCAL   YEAR   ENDING   JUNE   30,    1907. 

The  approved  project  calls  for  a  further  extension  of  the  south 
pier,  which  will  cost  $12,000.  The  estimate  for  maintenance  by 
repaii's  and  dredging  is  $15,000,  making  the  total  estimate  $27,000. 

Total  amount  appropriated  and  aUotted  to  June  30,  1905 $447,000. 00 

MisceUaneous  receipts 24.  87 

447, 024. 87 
Total  amount  expended  on  project,  18(jr>,  amended  1871,  1875,  1890, 
1892,  1898,  and  1901 : 

For  construction $329,950.04 

For  maintenance 92,8.^)9.74 

422,810.38 

Balance 24.214.49 

Original  estimated  cost  of  work,  1866,  amended  In  1871,  1875,  1890, 

1892,  1808,  and  1901 428,000.00 

Money  statement, 

July  1,  1904,  balance  unexpended $32,280.60 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  10, 000. 00 
Deposited  February  11,  1905 24. 87 

42, 305. 47 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement o$15, 165.  21 

For  maintenance  of  i mprovement 2. 925.  77 

'■ 18,090.98 

July  1,  balance  unexpended 24,214.49 

July  1,  1905,  outstanding  liabilities 42.00 

July  1,  1905,  balance  available 24,172.49 

Amount  (estimated)  required  for  completion  of  existing  project 12,000.00 


o  Includes  $10,000  for  dredge. 
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Amount  that  can  be  profitably  expended  In  fiscal  year  ending  Jane  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  190» : 

For  works  of  improvement $12,000.00 

For  maintenance  of  improvement 15, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899L 


$2T,ooaoo 


APPROPRIATIONS. 


March  2,  1867 $60,000.00 

July  11,  1870 20,000.00 

March  3,  1871 9,000.00 

June  10,  1872 10,000.00 

March  3,  1873 10,000.00 

June  23,  1874 10,000.00 

March  3,  1875 25,000.00 

August  14,  1876 14, 000. 00 

June  18,  1878 15,000.00 

March  3,  1879 10,000.00 

June  14,  1880 10, 000. 00 

March  3,  1881 10,000.00 

August  2,  1882 15, 000. 00 


July  5,  1884 $lO,O0a00 

August  5,  1886 10,OOaO(» 

August  11,  1888 iaO00.(«> 

September  19,  1890 50,00aw 

July  13.  1892 50,00a00 

August  18,  1894 12.001KUJ 

June  3,  1896 15, 000.  W 

March  3,  1899 20,00000 

June  13,  1902 42,000.00 

March  3,  1905 10,00a00 

Miscellaneous  receipts 24. 87 

Total 447,024.87 


ABSTRACT  OF  CONTRACTS  IN  FORCE. 


Emtension  of  south  pier. 


Contractor :  T.  J.  Bennett  &  Co. 

Date  of  contract :  November  14,  1902. 

Date  of  approval :  December  4,  1902. 

Date  of  beginning :  April  15,  1903. 

Date  of  expiration :  November  1,  1903.     (Time  limit  waived.) 

Rate :  Dredging,  40  cents  per  cubic  yard ;  foundation  piles,  50  cents  per  linear 
foot ;  white-oak  guard  piles,  34  cents  per  linear  foot ;  whiteoalc  timber,  $48  per 
M  feet  B.  M. ;  white-pine  timber,  $30.90  per  M  feet  B.  M. ;  hemlock  or  Norway 
pine  timber,  $21  per  M  feet  B.  M. ;  white-pine  plank,  $27  per  M  feet  B.  M. ;  drift- 
bolts,  screw  bolts,  and  spikes,  3  cents  per  pound ;  stone,  $6.25  per  cord. 

Dredging. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract :  March  25,  1904. 
Date  of  approval*:  April  15,  1904. 
Date  of  beginning:  May  3,  1904. 
Date  of  expiration :  September  17,  1904. 
Rate :  17i  cents  per  cubic  yard. 


(Time  limit  waived.) 


COMMERCIAL  STATISTICS  FOR  MANISTEE  HARBOR,  MICHIGAN,  CAIXNDAR  YKAR  KHDUIO 

UECEMBER,  31,  1904. 

[Compiled  from  statement  furnished  by  the  deputy  collector  of  customs  at  Manistee. 

Mich.] 


Character  of  vessel. 

Nnnber. 

Toimsce. 

Pteam,  entered  and  cleared 

^gs 

flM.M» 

Sail,  entered  and  cleared 

71,  MB 

Total 

1,W0 

aB,su 

Maximum  draft,  15  feet 
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ArticloB  received. 

Tons. 

Articles  shipped. 

Tons. 

Brick .      .. 

87 

10 

l,e70 

110 

IfiO 

4,068 

41,000 

12.754 

Bark 

7,905 

Ckttie 

Lumber 

148,878 

Ooftl      ... 

Rait           

£40,483 

Gntvel 

Shinfflee 

819,212 

n«^y 

Wood 

4,000 

Lumber 

4;  108 

Stone.         ...    -                      

Total 

Total 

eo,48e 

788,884 

Tons. 

: 793,  823 

570.  361 

Increase 223,462 


Total  freight  carried  in  1904  . 
Total  freight  carried  In  1903  . 


M  M  12. 

HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MANISTEE  COUNTY, 

MICHIGAN. 

The  history  of  this  improvement  to  the  beginning  of  the  year  is 
found  in  the  report  of  the  Chief  of  Engineers  for  1904,  pages  3025- 
3026. 

OPERATIONS  DURING  FISCAL  TEAR  ENDING  JUNE  30,   1905. 

The  repairs  of  the  south  pier  between  its  east  end  and  station  7+71, 
work  on  which  was  begun  in  May,  1904,  were  completed  by  con- 
tractors T.  J.  Bennett  &  Co.  on  October  7.  The  repairs  consisted 
in  cutting  down  the  old  work  to  the  level  of  zero  of  ^uge,  making 
the  front  wall  sand-tight  by  means  of  triple  sheet  piles  supported 
by  round  piles  and  strengthened  by  a  front  wale  and  iron  tie-rods, 
and  building  a  new  superstructure  4  feet  high  in  the  front  wall  and 
2  feet  high  in  the  rear  wall.  The  following  is  a  detailed  statement 
of  the  operations  after  July  1.  The  number  of  triple  «heet  piles 
driven  was  686  in  the  front  wall,  extending  over  a  distance  of  697.3 
feet,  and  14  in  the  cross  wall  at  the  east  end,  the  length  of  upper 
binder  put  in  pface  was  701.3  feet,  and  of  lower  binder,  787.8  feet. 
The  number  01  new  front  piles  driven  was  126,  the  length  of  front 
wale  was  792.4  feet,  and  the  number  of  tie-rods  88.  The  length  of 
the  new  superstructure  in  the  front  wall  from  station  7-(-71  to  the 
end  of  the  wing  at  the  east  end  of  the  pier  is  791.2  feet.  A  plank 
walk  3  feet  wioe  was  built  on  top  of  the  work.  The  cost  of  opera- 
tions during  year  was  $12,124.82. 

Soundings  were  made  June  17-19,  showing  the  following  available 
depths  for  a  stage  of  zero  gauge:  Outside,  19.7  feet  on  line  of 
north  pier,  17.5  feet  opposite  the  middle  of  entrance,  and  20.1  feet 
on  the  line  of  the  south  pier.  Between  the  piers  there  was  19.6  feet 
in  mid-channel  at  the  outer  end,  and  18  feet  for  a  width  of  80  feet  in 
mid-channel  at  shore  line.  The  stage  of  the  lake  at  the  time  of  sound- 
ing was  +0.1  to  —0.1  foot. 
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CONDITION  OF  WORK  JUNE  30,   1905. 

The  piers  and  revetments  are  in  good  condition.  The  condition 
of  the  channel  is  as  stated  under  the  head  of  "  Operations."  At  the 
shore  line  the  width  of  the  18-foot  channel,  which  was  dredged  180 
feet  wide  in  1903-4,  is  reduced  to  80  feet.  This  shoaling  is  no  doubt 
caused  principally  by  the  leveling  action  of  the  waves  on  the  banks 
left  on  each  side  of  the  dredged  channel. 

WORK   PROPOSED   FOR   FISCAL  YEAR  ENDING   JUNE   30,    1900. 

No  appropriation  was  made  for  this  harbor  in  the  river  and  harbor 
act  of  March  3,  1905,  and  the  available  funds  are  restricted  to  the 
balance  remaining  from  previous  appropriations.  Of  this  balance 
$500  is  to  be  used  in  part  payment  of  an  inspection  and  survey 
steamer,  and  the  remainder  will  be  reserved  for  incidental  repairs. 

estimate' OF  FUNDS  FOR  FISCAL   YEAR  ENDING  JUNE   30,    1907. 

The  pier  constructions  called  for  by  the  approved  project  are 
completed.  For  the  proper  maintenance  of  the  channel  it  will  be 
necessary  to  reduce  the  high  banks  which  remain  between  it  and  the 
piers.  This  will  require  the  removal  of  an  estimated  quantity  of 
100,000  cubic  yards,  at  a  cost  of  $17,500.  The  estimate  for  ordinair 
repairs  is  $5,000,  making  the  total  estimate  for  maintenance  $22,500, 

Total  amount  appropriated  and  allotted  to  June  30,  1905 $369,50a<>i 

Total  amount  expended  on  project  of  1879,  amended  in  1890.  1898, 
and  1899: 

For  construction $254, 129. 21 

For   maintenance 110,387.42 

364, 5ia  «3 


Balance    4,98a.r 


Original  estimated  cost  of  work,  1879,  amended  in  1890,  1898,  and 

1899    344,30aOO 

Money  statement. 

July  1,  1904,  balance  unexpended |31,279JC 

June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement «$l(T.OOO.  00 

For  maintenance  of  improvement 16,2(^.65 

26,295.tr^ 


July  1,  1905,  balance  unexpended 4.983.37 

July  1.  1905,  outstanding  liabilities J 2a  &» 


July  1,  1905,  balance  available 4,962.87 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  tbe  balance 
unexpended  July  1,  1905 22,50ac»r» 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tbe  river  and  harbor  act  of  1899. 

o  For  dredge. 
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APPROPRIATIONS. 


March  3,  1870 $10,  OCX) 

June  14,  1880    10,000 

March  3,  1881 10,000 

August  2,  1882 25,000 

July  5,  1884 12.500 

August  r»,  188(? 15,000 

August  11,  1888 10,000 

September  19,  1890 8,000 


August  18,  181H $25,000 

June  3,  1890 25,000 

March  3,  1899 75,000 

June  6,  1900 :._.     85,000 

June  13,  1902 59,000 


Total 369.500 


ABSTRACT  OF  CONTRACTS   IN   FORCE. 

Repair  of  ttoath  pier. 

Contractor :  T.  J.  Bennett  &  Co. 

Date  of  contract:  April  17,  1903. 

Date  of  approval :  May  13,  1903. 

Date  of  beginning:  Not  earlier  than  April  1  nor  later  than  May  1,  1904. 

Date  of  expiration:  Five  months  from  date  of  beginning  and  not  later  than 
October  1,  1904.     (Time  limit  waived.) 

Rates:  Cutting  down  and  removing  old  work,  $1  per  linear  foot;  white-oak 
1)1  les,  33  cents  per  linear  foot ;  white-oak  timber,  $45  per  M  feet  B.  M. ;  white 
pine,  longleaf  yellow  pine,  or  Douglas-flr  timber,  $32  i)er  M  feet  B.  M. ;  white 
pine,  longleaf  yellow  pine,  or  Douglas-fir  planks  for  sheet  piles,  $40  per  M 
feet  B.  M. ;  white  pine  or  longleaf  yellow-pine  planks  for  decking,  $30  per  M 
feet  B.  M. ;  driftbolts,  3i  cents  per  pound ;  screw  bolts,  tie-rods,  and  spikes, 
3i  cents  per  pound ;  carriage  bolts,  4^  cents  per  pound. 


M  M  13. 

IMPROVEMENT  OF  HARBOR  AT  ARCADIA,  MICHIGAN. 

This  harbor,  as  far  as  it  is  proposed  to  be  improved  by  the  United 
States,  is  the  channel  leading  irom  Lake  Michigan  to  Bar  Lake,  at  the 
north  end  of  which  is  situated  the  village  of  Arcadia.  It  is  about  9 
miles  north  of  Portage  Lake  Harbor  and  11  miles  south  of  Frankfort 
Harbor.  It  is  an  artificial  channel  between  parallel  i^ers  created 
and  maintained  by  private  enterprise.  The  river  and  harbor  act  of 
March  3,  1899,  ordered  a  preliminary  examination  to  Jbe  made,  with  a 
view  to  obtaining  a  channel  150  feet  wide  and  14  fe«t  deep,  and  under 
date  of  August  22,  1899,  Capt.  Chester  Harding,  Corps  of  Engineers, 
submitted  a  report  of  the  results  of  the  examination.    This  report  is 

Srinted  on  pages  3942-3946  of  the  Annual  Report  of  the  Chief  of 
Ingineers  for  1900. 

In  pursuance  of  a  requirement  of  the  river  and  harlK)r  act  of  June 
13, 1902,  Capt.  Charles  Keller,  Corps  of  Engineers,  submitted  a  report, 
dated  October  29,  1902,  on  survey  of  Arcadia  Harbor,  with  estimate 
of  cost  of  maintaining  piers  and  channel.  This  report  was  pub- 
lished in  House  Document  No.  194,  Fifty-eighth  Confess,  second  ses- 
sion, and  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  pages  3037-3048.  Captain  Keller  presented  a  plan  for 
thoroughly  rebuilding  the  piers  at  an  estimated  cost  of  $90,390,  and 
H>o,200  annually  for  maintaming  the  piers  and  dredging  the  channel, 
but,  for  reasons  stated,  reported  that  in  his  judgment  this  expendi- 
ture was  not  justifiable,  but  that  the  locality  was  worthy  of  improve- 
ment to  the  extent  of  maintaining  the  existing  channel  by  dredging 
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only,  at  a  cost  of  $3,000  annually  for  a  period  of  five  years.  By 
special  report  of  November  11,  1902,  Captain  Keller  defined  such  a 
cnannel  to  have  a  minimum  depth  of  12  feet,  referred  to  the  zero  of 
the  engineer  gauge,  and  a  width  of  not  less  than  50  feet.  The  report 
was  concurred  in  by  the  Chief  of  Engineers,  and  the  river  and  harbor 
act  of  March  3,  1905,  adopted  the  project  of  improving  the  haHx>r  at 
Arcadia  by  appropriating  $6,000,  to  be  expended  in  accordance  with  it. 

It  is  therefore  proposed  to  dredge  the  channel  between  the  pier? 
during  the  years  of  1905  and  1906,  at  a  cost  of  $3,000,  including  con- 
tingencies, each  year.  The  contract,  entered  into  with  the  Chicago 
and  Great  Lakes  Dredge  and  Dock  Company  on  April  29,  provides 
for  the  work  to  be  done  in  1905,  and  it  is  expected  that  the  dredge 
will  arrive  at  the  harbor  early  in  August.  The  work  in  1906  will  be 
done  either  by  Government  plant  or  by  contract,  as  may  be  most  ad- 
vantageous at  the  time. 

Soundings  were  made  June  21-23,  showing  the  following  available 
depths  referred  to  the  level  of  zero  of  gauge:  Outside  the  line  of  the 
south  pier,  11.8  feet;  between  the  piers  there  was  9  feet  on  line  par- 
allel to  and  60  feet  from  the  south  pier.  The  stage  of  the  lake  at  the 
time  of  sounding  was  +0.1  foot. 

The  estimate  of  funds  required  for  fiscal  year  ending  June  30, 1907, 
is  $3,000,  for  dredging  to  a  12-foot  depth  at  zero  stage,  for  the  main- 
tenance of  dhanneL 

Money  .statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     |6,  OOa  00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintoiance 
of  improvement 48.75 


July  1,  1905,  balance  unexpended 5,95L25 

July  1,  1905,  outstanding  liabilities 14. » 


July  1,  1905,  balance  available 5,99&To 


July  1,  1905,  amount  covered  by  uncompleted  contracts 2.700.011 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 3,00a00 

Submitted  in  compliance  with  requirements  of  sundry*  civil  act  <^ 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  189Ql 


APPBOPKIATION. 

March  3,  1905 $6,000 


ABSTRACT  OF  CONTRACTS  IN  FOaCK. 

Dredging, 

Ck>ntractor :  Chicago  and  Great  Lakes  Dredge  and  Dods  Company. 

Date  of  contract :  April  29,  1905. 

Date  of  approval :  May  9,  1905: 

Date  of  beginning :  May  27,  1905. 

Date  of  expiration :  September  12,  1905. 

Rate :  17i  cents  per  cubic  yard. 
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COMMEBCIAL  STATISTICS. 

No  data  for  calendar  year  ending  December  31,  1904,  could  be  obtained ;  there- 
fore^ under  this  head,  reference  can  only  be  made  to  the  statements  on  pages 
8046-3047,  Annual  Report  for  1904,  which  cover  the  period  from  1894  to  1901, 
Inclusive. 


M  M  14. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

The  history  of  this  work  to  the  beginning  of  the  year  is  found  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  pages  3028-3029. 

OPERATIONS  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,    1905. 

Dredging  operations  under  contract  with  Samuel  O.  Dixon  were 
begun  August  29  and  completed  September  12,  and  resulted  in  re- 
storing a  depth  of  19  feet  below  zero  of  gauge  for  the  full  width  of 
the  channel  at  and  outside  of  the  end  of  the  piers.  The  dredged 
quantity  was  8,008  cubic  yards;  price  per  yard,  17^  cents;  cost, 
$1,401.40. 

On  June  24-27  the  available  depths,  referred  to  zero  of  gauge,  were 
as  follows:  Outside,  19.7  feet  on  line  of  north  pier;  18.2  feet  on  a 
line  70  feet  south  and  20.6  feet  on  a  line  140  feet  south  of  the  line  of 
the  north  pier,  and  18.7  feet  on  line  of  south  pier.  Between  the  piers 
there  was  20.8  feet  in  mid-channel  at  the  outer  end,  and  thence  to  the 
inner  lake  18  feet  for  a  width  of  120  feet.  The  stage  of  the  lake  at 
time  of  sounding  was  +0.1  to  — 0.1  foot. 

By  letter  of  Septmiber  27  the  Frankfort  Hotel  Company  noti- 
fied the  Secretary  of  War  that  it  had  discontinued  and  would  not 
again  use  the  privilege  granted  under  date  of  September  5,  1903,  to 
occupy  the  north  pier  between  the  inner  end  and  station  8. 

CONDITION  OF  WORK  JUNE  30,   1905. 

In  the  north  pier  the  first  300  feet  at  the  inner  end  have  been  badly 
damaged  in  the  upper  two  courses  by  the  steaigers  of  the  Ann  Arbor 
Railroad  Company,  and  the  top  course  between  station  16-|-67  and  sta- 
tion 16+97  has  been  broken  by  some  unknown  vessel.  With  these 
exceptions  the  pier  is  in  good  condition.  In  the  south  pier  the  pile 
work  at  the  inner  end,  station  0  to  station  1+86,  has  been  practically 
destroyed  by  the  railroad  steamers.  The  front  wall  between  station  0 
and  station  0+60  is  entirely  gone,  and  the  remainder  hangs  oyer  into 
the  channel  and  must  be  removed.  With  this  exception  the  pier  is  in 
fair  condition. 

The  condition  of  the  channel  is  as  described  under  the  head  of 
*'  Operations." 

WORK    PROPOSED    FOR   FISCAL    YEAR   ENDING    JUNE    30,    1906. 

By  the  river  and  harbor  act  of  March  3,  1905,  there  was  appropri- 
ated for  continuing  improvement  and  for  maintenance  $20,000.  This 
amount,  together  with  the  balance  remaining  on  hand  from  previous 
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appropriations,  it  is  proposed  to  applj  as  follows :  $5,000  will  be  used 
to  put  the  piers  in  serviceable  condition  by  repairing  the  damaged 
or  defective  portions.  The  cost  of  the  repairs  of  the  parts  damaged 
by  the  steamers  of  the  Ann  Arbor  Railroad  Company  will,  in  part, 
be  refunded  by  that  companv.  There  will  lie  $10,000  applied  lo 
dredging  at  and  beyond  the  harbor  entrance  by  the  U.  S.  dredge 
General  Gillespie^  and  the  remainder  of  the  funds  will  be  reserved  for 
dredging  next  season  and  for  incidental  repairs. 

ESTIMATE   OF    FUNDS    FOR    FISCAL    YEAR    ENDING    JUNE    30,    1907. 

The  approved  project  requires  an  addition  of  100  feet  to  each  pier, 
the  estimate  for  which  is  $22,000.  The  appropriation  of  this  amount 
should,  however,  be  made  somewhat  contingent  on  the  inquiries  of  the 
Board  of  Engineers  into  the  eflfect  of  wave  action  as  injuriously  affect- 
ing the  harbors  at  Ludington  and  elsewhere,  inasmuch  as  this  exten- 
sion of  piers  on  present  lines  may  not  be  regarded  as  the  best,  plan  of 
improvement. 

The  maintenance  of  the  channel  by  dredging  is  estimated  to  require 
$10,000,  and  $5,000  should  be  provided  for  incidental  repairs. 

The  total  estimate  is  therefore  as  follows : 

For  construction ^ $22,ori> 

For  maintenance la,<)(jii 

Total  m.(m 

Total  amount  appropriated  and  allotted  to  June  30,  1905 458, 150.83 

amount  covered  into  Treasury 5,  721.  o«» 


452,438.35 
Total  amount  expended  on  project,  1866,  amended  in  1868.  1879, 1892, 
1898,  and  1899 : 

For  construction 1321,459.02 

For  maintenance 102,819.42 

424,278l44 

Balance    28,  loa91 

Original  estimated  cost  of  work,  1866,  amended  1868.  1879,  1892, 1898, 

and  1899 421,938.35 

Moi\ey  statement. 

July  1,  1904,  balance  unexpended $20,237.45 

Amount  appropriated  by  river  and  liarbor  act  approved  March  3, 1905.     20, 000. 00 

40,237.45 
June  30,  1905,  amount  exjjended  during  fiscal  year : 

For  works  of  improvement «$10, 000. 00 

For  maintenance  of  improvement 2,077.54 

12,077.54 

Julv  1,  19a5,  balance  unexjiended 28, 15a  01 

July  1,  1905,  outstanding  liabilities 20,<»J 

July  1,  1905,  balance  available 28>13a91 

Amount  (estimated)  required  for  completion  of  existing  project 22,000.00 


a  For  dredge. 
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Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $22,000.00 

For  maintenance  of  improvement ^^ 15, 000. 00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


$37,000.00 


APPBOPBIATIONB. 


Aux  Bees  Scies,  Michigan : 

June  23,  1866 $88,541.00 

March  2,  1867 10,000.00 

July    25,    1868   (allot- 
ment)    10,000.00 

April   10,   1869    (allot- 
ment)    29, 3ia  85 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

Frankfort  Mich. : 

June  10,  1872 10, 000. 00 

March  3,  1873 10,000.00 

June  23,  1874 10, 000. 00 

March  3,  1875 10,000.00 

August  14,  1876 3, 000. 00 

June  18,  1878 8, 800. 00 

March  3,  1879 4,000.00 

June  14,  1880 5,000.00 

March  3,  1881 10, 000. 00 


Frankfort,  Mich. — Cont'd. 

August  2,  1882 $15,000.00 

July  5,  1884 5.000.00 

August  5,  1886 7, 000. 00 

August  11,  1888 8, 000. 00 

September  19,  1890 10, 000. 00 

July  13,  1892 10,000.00 

August  18,  1894 50, 000. 00 

June  3,  1896 15, 000.  OQ 

March  3,  1899 36,000.00 

June  13,  1902 54, 500. 00 

March  3,  1905.: 20,000.00 

Total 468,159.85 

Amount  covered  into  the 
Treasury  (Report,  1871, 
p.  133) -      6,721.60 

Balance 452,438.35 


ABSTRACT  OF  CONTBACT8  IN  FOBCE. 

Dredging. 

CJontractor:  Samuel  O.  Dixon. 

Date  of  contract :  March  25, 1904. 

Date  of  approval :  April  15.  1904. 

Date  of  beginning :  May  3,  1904. 

Date  of  expiration:  September  17,  1904.     (Time  limit  waived.) 

Rate :  17^  cents  per  cubic  yard. 


COMMBSCIAL  STATISTICS  FOB  FBANKFOBT   HABBOB,   MICHIGAN,   CALENOAB  TKAB  END- 
ING DECEMBEB  31,  1904. 

[Compiled  from  statement  furnished  by  the  deputy  collector  of  customs  at^  Frankfort, 

Mich.] 


Gftiaracter  of  yessel. 


Steam,  entered  and  cleared 
Sail,  entered  and  cleared . . . 

Total 


1,(08,068 


Maximum  draft,  18  feet 
XNG  1905  M 139 
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Receipts  and  shipments  hy  vessel,  1904. 


Articles  recoiyed.  •,    Tons.  Articles  shipped.  i    Tons. 


Feed :  51  !|  Bark. 


Freight  cars: 
Ijoaded. 
Empty  . 

Hay 

Oats 

Shingles. 


Cedar  posts... 
445,680     Freight  cars: 
2,805   i         Loaded 


4iii 


430.(141 


02     Lumber 

15  ll  Poles 

Merchandise,  miscellaneoufl I  6  1  Sawdust . . 

ll  SUbs , 

Wood,  etc. 


860  I  Empty !  «' 


Total. 


is.«e^ 

l.Olo 
6.3B 


448,888   '  Total i     4M,« 


Tona. 

Total  freight  carried  In  1903 948.8^>T 

Total  freight  carried  In  1904 S93,  <57 

Decrease 55.03» 


M  M  15. 

IMPROVEMENT   OF    HARBOR    AT   CHARLEVOIX,    MICHIGAN. 

The  history  of  this  work  to  the  beginning  of  the  year  is  found  in 
the  Report  oif  the  Chief  of  Engineers  for  1904,  pages  3031-3033. 

OPERATIONS   DURING   FISCAL  YEAR   ENDING   JUNE   30,    1905. 

Repairs  wore  made  in  Septemlx^r  to  the  outer  end  of  the  south  pier. 
which  had  been  damaged  May  15,  1904,  by  the  steamer  Three  Broth- 
er's^ by  cutting  out  the  broken  timbers  and  rebuilding  the  work.  The 
cost  of  the  repairs,  $119.65,  was  collected  from  the  owners  of  the 
steamer  through  the  United  States  district  attorney  and  deix>sited 
to  the  credit  of  the  appropriation. 

In  November  the  empty  pockets  at  the  end  of  the  south  pier  were 
refilled  with  12.8  cords  stone,  under  a  special  agreement  with  A.  J- 
Beauvais  &  Co.,  the  cost  being  $76.80. 

Soundings  were  made  June  29-July  1,  1905,  and  the  following 
available  depths,  referred  to  zero  of  gauge,  were  found :  In  the  lower 
channel,  16  feet  outside  opposite  the  middle  of  the  entrance,  and  the 
same  depth  for  a  width  01  80  feet  between  the  piers  at  the  outer  end. 
and  for  a  width  of  40  feet  farther  inside ;  in  the  upper  channel  a 
depth  of -16  feet  for  a  width  of  60  feet.  The  stage  of  the  lake  at  the 
time  of  sounding  was  0.0  to  — 0.1. 

CONDITION   OF   WORK   JUNE   30,    1905. 

In  the  lower  channel  the  north  revetment  from  station  0  to  st&tion 
9+45  is  a  complete  wreck.  The  interior  portion,  345  feet  in  length. 
has  been  used  by  the  owners  of  the  land  oehind  it  as  a  landing  f^^'" 
vessels  and  for  purposes  of  transshipping  freijght,  and  it  shoiud  I^e 
repaired  by  them  at  their  expense.  From  station  9+45  to  the  outer 
end  the  pier  is  in  good  condition.  In  the  south  pier  the  300  feet  at 
the  east  end  is  badly  damaged  by  colliding  vessels,  but  the  remainder 
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is  in  good  condition.  In  the  upper  channel  the  north  revetment  has 
1>een  repaired  and  is  in  good  condition,  but  needs  some  additional 
stone  ballast.    The  south  revetment  is  in  bad  condition. 

The  condition  of  the  channels  is  as  stated  under  the  head  of 
"  Operations." 

WORK    PROPOSED   FOR   FISCAL   YEAR  ENDING   JUNE  30,    1900. 

By  the  act  of  March  3,  1905,  the  amount  of  $25,000  was  appro- 
priated for  continuing  improvement  and  for  maintenance.  Ot  this 
amount  it  is  proposed  to  apply  about  $18,000  to  the  repairs  of  GOO 
feet  of  the  north  revetment  of  the  lower  channel  and  to  the  repairs 
of  the  south  revetment  of  the  upper  channel,  and  for  additional  stone 
in  the  north  revetment.  The  plans  and  specifications  are  nearly 
ready,  and  bids  for  the  work  will  be  invited  in  the  near  future.  The 
remainder  of  the  funds  will  be  applied  to  immediate  repairs  and  to 
the  maintenance  of  the  usual  channel  depths,  the  dredging  to  be  done 
by  the  U.  S.  dredge  General  Gillespie^  when  available  for  the  work. 

ESTIMATE   OF  FUNDS   FOR   FISCAL   TEAR  ENDING   JUNE   30,    1907. 

The  approved  project  provides  for  an  extension  of  200  feet  to  the 
south  pier,  at  an  estimated  cost  of  $19,800.  For  maintenance  $5,000 
is  asked  for  general  repairs  and  $5,000  for  dredging,  making  a  total 
of  $29,800. 

Tota.  amount  appropriated  and  allotted  to  June  30,  1905 $200, 500. 00 

MisceUaneous  receipts 119.05 

200, 619.  65 
Total  amount  expended  on  projet-t,  18(58,  amended  In  1876  and  1884 : 

For  construction $80, 205. 04 

For  maintenance 95, 518.  25 

175,  723.  29 


Balance 24, 896.  36 


Original  estimated  cost,  1868,  amended  1876  and  1884 184,000.00 

Money  statement. 

July  1,  1904,  balance  unexpended $2,083.05 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_     25, 000. 00 

Deposited  March  27,  1905 i 119. 65 

•  

27, 202.  70 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement <*  2, 306.  34 


July  1,  1905,  balance  unexpended 1 24,896.36 

July  1,  1905,  outstanding  liabilities *     56.00 


July  1,  1905,  balance  available _" 24, 840. 3*3 


Amount  (estimated)  required  for  completion  of  existing  project 19,800.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $19,800.00 

For  maintenance  of  improvement 10, 000. 00 

29,800.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


o  Includes  $500  for  dredge. 

m 
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AFFB0FBIATI0N8. 


August  14,  1876 $10,000.00 

June  18,  1878 12,000.00 

March  3,  1879 9,000.00 

June  14,  1880 10,000.00 

March  3,  1881 10,000.00 

August  2,  1882 10, 000. 00 

July  5.  1884 . 10,000.00 

August  5,  1886 10,000.00 

August  11,  1888 12, 500. 00 

September  19,  1800 9, 000. 00 


July  13,  1892 $10,000.00 

August  18,  1894 8.000.00 

June  3,  1896 20,000.00 

March  3,  1899 15,000.00 

June  13,  1902 20,000,00 

March  3,  1906 25,000.00 

Miscellaneous  receipts 119l  65 

Total 200,619.65 


COMMERCIAL  STATISTICS  FOB  CHABLEVOIX  HAB80B,  MICHIGAN,  CAUCRDAB  TKAB  K5I>- 

INO  DECBMBEB  31,   1904. 

[Compned  from  statement  furnished  by  the  deputy  collector  of  customs  at  Cbarleroti, 

Mich.l 

Steam  and  sail  vessels,  entered  and  cleared : 

Number 354 

Tonnage  170,223 

Maximum   draft feet_.  16.3 

Receipts  and  shipments,  by  vessel,  190^. 


Articles  received. 

Tons. 

Arttdes  shipped. 

Tons. 

AnirlA  bam 

85 
8 

76 
1,006 
fi,fl60 

086 
MS 

TiUmbAr,  filab#,  fOnfmrVw.  ^tc  ^ 

KB.  SIS 

A^«??^:::  ::::::::: 

Potatoes -T.-l 

600 

gfftie  :          :::::...::..:.: 

L044 

Grain 

Total 

Ore 

K&IV                          

Stone 

Mf^rchandfiK*,  ]mi"'*-'^il^"'M>QH 

Total 

8,U7 

106.  SB 

Total  freight  carried  in  1903  . 
Total  freight  carried  in  1004  . 


Decrease- 


Tons. 
117, 58« 
113, 376 

V210 


M  M  x6. 


IMPROVEMENT  OF  HARBOR  AT  PETOSKEY,  MICHIGAN. 

The  history  of  this  improvement  to  the  beginning  of  the  year  Ls 
found  in  the  Report  of  the  Chief  of  Engineers  for  190i,  pages  3035- 
3036. 

OPERATIONS    DURING    FISCAL    YEAR    ENDING    JUNE    30,    1905. 

A  contract  was  entered  into  on  July  2,  1903,  with  A.  J.  Beauvai> 
&  Co.  for  removing  the  north  breakwater  and  extending  the  west 
breakwater  300  feet,  the  extension  to  consist  of  the  two  cribs  removed 
from  the  north  breakwater  and  of  one  new  crib  100  feet  long,  30  feet 
wide,  and  22^  feet  high,  resting  on  a  stone  foundation,  and  provided 
with  a  continuous  superstructure  3  and  4  feet  high,  the  work  to  begin 
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May  1  and  to  be  completed  November  1,  1904.  Actual  operations 
were  begun  June  13,  1904,  and  were  continued  until  the  beginning  of 
November,  when  they  were  suspended  for  the  winter.  The  time 
limit  having  been  waived,  operations  were  resumed  May  17  and  have 
been  prosecuted  since  then.  The  work  done  during  the  fiscal  year 
is  as  follows :  143.9  cords  large  stone  and  479.7  cords  small  stone  were 
raised  from  the  cribs  and  the  foundation  of  the  north  breakwater, 
and  of  these  143.9  cords  large  stone  and  380.2  cords  small  stone  have 
been  deposited  in  the  foundation  of  the  proposed  extension  of  the  west 
breakwater.  The  north  breakwater  crib  No.  1  was  raised  on  Septem- 
ber 23,  and,  the  foundation  having  been  completed,  the  crib  was  sunk 
in  its  new  position  in  the  west  breakwater  on  September  27,  with  the 
insuflScient  quantity  of  112.7  cords  stone.  The  storm  of  September 
29  displaced  the  cnb  from  its  foundation,  and  during  the  subsequent 
stormy  weather  it. moved  to  about  midway  between  the  end  ot  the 
west  breakwater  and  the  landing  pier,  whence  it  was  removed  by  the 
contractors  and  placed  under  the  shelter  of  the  west  breakwater. 
The  pounding  oi  the  crib  on  the  bottom  during  this  time  seriously 
damaged  the  lower  six  courses,  necessitating  extensive  repairs,  and  in 
June  the  crib  was  turned  over  and  the  damaged  portions  were  rebuilt. 
The  three  upper  courses  of  the  crib  were  geriously  injured  by  collid- 
ing vessels  and  must  also  be  repaired.  Eighteen  courses  of  the  new 
criD,  intended  for  the  end  of  the  extension,  have  been  completed. 
The  cost  of  operations  during  year  was  $1,275.95. 

CONDITION   OP  WORK   JUNE   30,   1905. 

Upon  the  completion  of  the  work  now  in  process  under  contract 
with  A.  J.  Beauvais  &  Co.,  the  works  at  this  harbor  will  consist  of  a 
westerly  breakwater  about  901  feet  long,  consisting  of  200  feet  of 
stonework  and  701  feet  of  cribwork.  A  break  now  existing  in  the 
lake  wall  of  the  present  end  crib  will  be  closed  up  under  the  contract 
now  in  force.  When  the  work  above  mentioned  is  completed,  the 
breakwater  will  be  in  good  condition. 

WORK   PROPOSED   FOR   THE    FISCAL   YEAR   ENDING    JUNE    30,    1906. 

The  work  under  the  contract  with  A.  J.  Beauvais  &  Co.  will  be 
completed. 

By  the  act  of  March  3, 1905,  $20,000  were  appropriated  for  continu- 
ing the  improvement  and  for  maintenance.  Of  this  it  is  proposed 
to  apply  $15,000  to  further  extension  of  the  breakwater  by  one  crib 
100  feet  lon^,  the  work  to  be  done  by  contract,  and  to  reserve  the 
balance  for  incidental  repairs  and  contingencies.  Plans  and  speci- 
fications for  the  new  crib  nave  been  submitted  for  approval,  and  bids 
for  the  work  will  be  invited  by  public  advertisement  in  the  near 
future. 

ESTIMATE   OF   FUNDS   FOR    FISCAL    YEAR   ENDING    JUNE    30,    1907. 

A  further  extension  of  the  west  breakwater  will  unquestionably 
prove  necessary  after  the  completion  of  the  removal  of  the  nortn 
breakwater.  An  estimate  is  therefore  furnished  for  an  extension  of 
200  feet,  at  $30,000,  and  for  maintenance,  $3,000;  total,  $33,000. 
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Total  amount  appropriated  to  June  30.  1905 $108,000.00 

Total  amount  expended  to  June  30,  1905,  on  project  of 
1894,  amended  in  1902 : 

For  construction $57,621.63 

For  maintenance 2,37&68 

60,000.31 


Balance 47,909.rti 


Original  estimated  cost  of  work.  1894 170,UU».u» 

Money  statement. 

July  1,  1904,  balance  unexpended 132.420.22 

Amount  appropriated  by  river  and  Imrbor  act  approved  March  3, 1905.     20,  UU).  (^) 

52,420.22 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 4,420.53 


July  1,  1905,  balance  unexpended 47,990.69 

July  1,  1905,  outstanding  liabilities 135.  ui 

July  1,  1905,  balance  available 47.8<^69 


July  1,  1905,  amount  covered  by  uncompleted  contracts 25, 974. 70 


Amount  (estimated)  required  for  completion  of  existing  project 62,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  Improvement $30,000.00 

For  maintenance  of  improvement 3,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


33,000.00 


APPROPRIATIONS. 


September  19,  1890 $15,000 

July  13,  1892 20,000 

August  18,  1894 10,000 

June  3,  1890 8,000 

March  3,  1899 20,000 


June  13,  1902 $15,000 

March  3.  1!X)5 %\(m 


Total 108,0i*> 


ABSTRACT  OF  CONTRACTS   IN   FORCE. 

Extension  of  icent  breakwater. 

Contractors :  A.  J.  Beau va  is  &  Co. 

Date  of  contract :  July  2,  1903. 

Date  of  approval :  July  28,  1903. 

Date  of  beginning :  Any  time  prior  to  May  1,  1904. 

Date  of  expiration:  November  1,  1904.     (Time  limit  waived.) 

Rates :  Removing  north  breakwater  cribs  and  stone  filling  and  replacing  same 
in  west  breakwater,  lump  sum  of  $8,250;  white^ak  timber.  $60  per  M;  white 
pine,  longleaf  yellow-pine,  or  Douglas-fir  timber,  $35  per  M :  white-pine  or  long- 
leaf  yellow-pine  timber  for  deck,  $34  per  M ;  hemlock  or  Norway  pine  timber, 
$28.50  per  M ;  driftbolts  and  screw  bolts,  4  cents  per  pound ;  spikes,  5  cents  per 
pound;  stone,  $6.50  per  cord. 


COMMERCIAL  STATISTICS. 

No  data  relative  to  commercial  statistics  could  be  obtained. 
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ESTABLISHMENT  OF  HARBOR  LINES  IN   GRAND  RIVER  AT  GRAND 

RAPIDS,  MICHIGAN. 

United  States  Engineer  Office, 
G7*and  Rapids^  Mich.^  Xorember  />,  190^. 
General:  I  have  the  honor  to  report  that  the  common  council  of 
the  city  of  Grand  Rapids,  Mich.,  passed  a  resolution  September  19, 
1904,  directing  the  city  clerk  to  request  the  United  States  Govern- 
ment, through  this  office,  to  establish  harbor  lines  along  the  banks 
of  Grand  River  from  Fulton  street  south  to  Wealthy  avenue  and  as 
much  farther  as  may  be  considered  necessary  at  this  time,  and  that 
the  city  clerk  notified  me  of  this  action  on  September  22,  1904. 

In  compliance  with  this  request  a  map,*»  Tike  the  copy  herewith, 
was  prepared  on  which  the  harbor  lines  that  are  recommended  for 
adoption  are  indicated  in  red  lines,  and  this  map  was  shown  to  the 
city  council  and  to  interested  parties  who  are  owners  of  property 
bordering  on  the  proposed  harbor  lines,  and  it  may  be  said  that  the 
positions  of  the  lines  indicated  in  red  would  be  acceptable,  as  far  as 
the  Grand  Rapids  interests  are  concerned. 

For  the  purpose  of  authoritatively  adopting  these  or  some  other 
approved  lines,  I  have  the  honor  to  request  such  action  in  the  prem- 
ises as  may  be  deemed  proper. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Colonel^  Carps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A, 

[First  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  November    5, 190i. 

Respectfully  returned  to  Colonel  Adams, 

By  section  11  of  the  river  and  harbor  act  of  March  3,  1899,  the 
Secretary  of  War  is  empowered  to  establish  harbor  lines  only  in 
cases  where  it  is  made  manifest  to  him  that  such  action  is  essential 
to  the  preservation  and  protection  of  harbors. 

If  this  necessity  can  be  shown,  as  required  by  law,  the  lines  deter- 
mined upon  as  the  best  compromise  between  coflicting  interests  will 
l)e  recommended  for  approval  to  the  Secretary  of  War.  There  is, 
however,  no  showing  to  that  effect  in  Colonel  Adams's  letter. 

The  lines  laid  down  upon  the  accompanying  blueprint «  are  not 
sufficiently  definite  for  final  action.  Each  line  must  be  accurately 
described  by  the  azimuth  and  length  of  its  various  courses  and  re- 
ferred at  intervals  to  fixed  points  on  shore  which  can  be  readily 
identified  for  future  use.  In  case  no  such  fixed  points  can  be  found 
permanent  monuments  should  be  placed. 

It  also  appears  that  the  present  case  is  important  enough  to  war- 
rant holding  a  public  hearing,  at  which  the  lines  tentatively  laid 

o  Not  printed. 
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down  on  the  map  majr  be  exhibited  and  fully  discussed  by  parties 
in  interest.  It  is  particularly  necessary  that  those  riparian  owners 
whose  water  front  is  cut  off  by  the  proposed  lines — ^as,  for  instance, 
the  front  along  the  city  market  and  adjacent  property — should  con- 
sent to  such  a  disposition  which  works  to  deprive  them  of  the  right 
to  build  docks,  wharves,  etc.,  without  excavating  the  land  on  the 
river  side  of  the  lines. 

Establishing  the  lines  will  also  legalize  any  fill  behind  them,  so 
far  as  this  can  be  done  by  the  United  States. 

As  they  are  drawn,  it  would  therefore  permit  filling  the  old  east 
channel,  which  would  probably  give  rise  to  protest. 

To  be  returned. 

By  command  of  Brig.  Gen.  Mackenzie : 

H.  F.  HoDOES, 
Major^  Corps  of  Engineers. 

[Second  indorsement.] 

U.  S.  Engineer  Office, 
Grand  Rapids^  MicLy  November  18 ^  190^. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  accompanying  map«  shows,  in  addition  to  proposed  harbor 
lines,  the  limits  of  proposed  dredging  operations  between  Fulton 
street  and  Wealthy  Avenue  Bridge,  and  the  necessity  for  establishing 
harbor  lines  in  the  near  future  may  be  said  to  arise  from  a  desire  to 
confine  the  dredging  to  proper  limits  and  to  dispose  of  the  dredged 
material  in  the  most  advantageous  manner. 

The  fact  is  appreciated  that  whatever  harbor  lines  are  adopted  they 
must  be  well  defined  and  permanently  marked,  and  in  this  connection 
it  may  be  observed  that  the  lines  shown  on  the  map  have  bridge  piers 
at  six  of  their  termini,  including  the  east  pier  of  the  Wealthy  Avenue 
Bridge,  which  pier  is  to  be  changed  in  location  so  as  to  be  built  about 
where  the  harbor  line  is  shown. 

To  facilitate  matters  in  the  event  of  a  Board  of  Engineer  officers 
being  appointed  to  locate  harbor  lines  at  Grand  Rapids,  and  from  the 
circumstances  that  the  common  council  of  the  city  acted  as  stated 
within  and  control  the  city's  interests  at  the  market  and  Wealthy 
Avenue  Bridge,  it  seems  judicious  to  take  matters  up  with  the  city 
council  and  other  interested  parties,  so  as  to  be  satisfied  there  would 
be  no  opposition  to  the  adoption  of  lines  as  shown,  should  it  be 
decided  that  they  are  well  located  for  the  interests  of  the  Government- 

The  filling  of  the  old  east  channel  is  taking  place  all  the  time  and 
is  desired  by  the  owners  of  abutting  property.  By  withdrawing  the 
east  abutment  of  the  Wealthy  Avenue  Bridge  to  al)out  where  the  har- 
bor line  is  shown,  the  extreme  lower  end  of  the  old  channel  will  be 
saved  in  the  interests  of  navigation. 

M.  B.  Adams, 
Colonel^  Corps  of  Engineers. 

o  Not  printed. 
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[Third  Indonement.] 

War  Depabtmekt, 
Office  of  the  Chief  of  Engineers, 

Washington^  November  22^  1904. 
Respectfully  returned  to  Colonel  .Adams. 

It  was  understood  from  paragraph  2  within  that  Colonel  Adams 
recommended  for  adoption  the  lines  shown  on  the  accompanying 
map.®  Regarding  them,  however,  as  merely  tentative,  Colonel  Adams 
is  authorized  to  hold  a  public  hearing  to  determine,  in  the  manner 
indicated  in  paragraph  5  of  the  first  indorsement,  what  definite  lines 
to  recommend,  provided  that  any  such  lines  shall  prove  to  be  essential 
to  the  preservation  and  protection  of  the  harbor.  No  showing  to  this 
effect  has  yet  been  made  to  this  office,  and  without  such  showing  no 
recommendation  for  the  establishment  of  lines  can  be  made  to  the 
Secretary  of  War. 
To  be  returned. 
By  command  of  Brig.  Gen.  Mackenzie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 

[Fourth  Indonement.] 

U.  S.  Engineer  OmcE, 
Grand  Rapids^  Mich.^  November  26^  1901^. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

Paragraph  2  of  the  third  indorsement  above  appears  to  authorize 
me  to  hold  a  public  hearing  for  the  purpose  of  establishing  harbor 
lines  at  Grana  Rapids,  Mich.,  in  case  it  can  be  shown  that  such  lines 
are  essential  to  the  preservation  and  protection  of  the  harbor. 

Para^aph  2  of  the  second  indorsement  and  paragraph  1  of  the 
within  Tetter  were  intended  to  show  that  such  harbor  lines  are  essen- 
tial, as  indicated,  in  connection  with  further  dredging  Operations. 

The  accompanying  blueprint"  shows  where  dreogin^  operations 
are  proposed  for  the  coming  season,  and  the  report  of  tne  Board  of 
Engineers  for  Rivers  and  Harbors,  November  11,  1903,  page  3005, 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  mentions  the  great 
diflSculty  of  disposing  of  370,000  cubic  yards  dredged  material  from 
this  location  and  estimates  the  cost  accordingly;  therefore,  that  some 
provision  in  the  nature  of  bordering  limits  between  the  city's  inter- 
ests, the  interests  of  private  owners,  and  the  navigation  interests,  i.  e., 
the  Government's  interests,  in  connection  with  the  proposed  dredging 
operations  would  seem  to  constitute  an  essential  feature  of  the  under- 
taking. 

M.  B.  Adams, 
Colonel^  Corps  of  Engineers. 

•  Not  printed. 
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[Fifth  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Xoremher  30^  J 904. 
Respectfully  returned  to  Colonel  Adams  for  action  in  accordance 
with  first  and  third  indorsements  hereon. 

After  Colonel  Adams  has  decided  upon  and  recommended  the  lines 
considered  most  suitable  to  all  interests,  the  case  will  be  laid  before 
the  Secretary  of  War  by  the  Chief  of  Engineers. 
To  be  returned. 
By  command  of  Brig.  Gen.  Mackenzie : 

H.  F.  Hodges, 
Major^  Corps  of  Engineers. 

[Sixth  indorsement.] 

U.  S.  Engineer  Office, 
Grand  Rapids^  Mich.^  February  24,  J90S. 
Respectfully  returned  to  the  Chief  of  Engineers,  United   States 
Army,  inviting  attention  to  report  of  this  date. 

M.  B.  Adams, 
Col^nel^  Corps  of  Engineers. 

[Ninth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  April  24^  1905. 
Respectfully  submitted  to  the  Secretary  of  War. 
Request  is  made  by  the  common  council  of  the  city  of  Grand 
Rapids,  Mich.,  for  the  establishment  of  harbor  lines  along  Grand 
River  at  that  place. 

The  matter:  is  presented  through  the  district  engineer  officer. 
Colonel  Adams,  in  whose  opinion  such  lines  are  essential  to  tho 
preservation  and  protection  of  the  river  channel  in  connection  with 
further  dredging  operations  there. 

A  public  hearing  has  been  held  at  Grand  Rapids,  at  which  the  lines 
proposed  were  exhibited  and  discussed.  So  far  as  known,  these  lino< 
have  been  accepted  by  all  property  owners  interested,  without  exa?p- 
tion. 

Concurring  in  the  views  of  the  local  officer,  I  recommend  that  this 
application  be  granted  and  that  the  lines  presented  by  Colonel  Adams, 
which  are  delineated  and  described  on  the  accompanying  tracing,*  U» 
approved. 

The  tracing  has  been  prepared  for  signature. 

A.  Mackenzie, 
Brig.  Gen,^  Chief  of  Engineers^  U.  S.  Army. 

Note. — ^The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Assistant  Secretary  of  War  April  :>8, 
1905,  the  approval  being  indicated  on  the  map. 

o  Not  printed. 
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report  of  col.  m.  b.  adams,  corps  of  engineers. 

United  States  Engineer  Office, 

Grand  Rapids^  Mich.^  February  24^  1905. 

General:  In  compliance  with  your  instructions  conveyed  by  in- 
dorsements on  a  letter  dated  November  9,  1904,  I  have  the  honor  to 
state  that  public  notice  was  given  January  15,  1905,  of  a  public 
hearing  to  be  held  at  this  office  February  15,  1905,  for  the  purpose 
of  establishing  harbor  lines  in  Grand  Rapids  Harbor,  Michigan,  and 
that  separate  notices  were  mailed  to  the  various  property  owners 
wiio  are  interested  in  the  subject  by  reason  of  their  owning  property 
that  borders  on  the  harbor  lines  proposed  for  adoption. 

One  or  two  property  owners  communicated  with  this  office  bv  mail, 
in  reply  to  their  notices.  Some  visited  the  office  separately  and 
inspected  the  harbor  lines  proposed,  and  there  were  about  tw^enty  of 
such  owners  who  were  present  at  the  hearing  to  expi*ess  their  views 
on  the  subject  of  the  lines  then  under  consideration  and  now  recom- 
mended for  adoption,  inasmuch  as  said  lines  have  been  accepted  by 
nil  the  property  owners,  without  a  known  exception,  and  meet  the 
ends  in  view. 

The  lines  that  were  under  consideration  at  the  hearing  had  been 
carefully  surveyed  and  platted,  as  shown  on  the  accompanying  map.'' 
and  may  be  described  as  follows : 

ON  left  bank. 

Oommenclnf?  at  a  point  on  the  loft  hank  of  Grand  River  within  the  city  of 
Grand  Rapids,  Mich.,  about  275  feet  below  the  mouth  of  Prescott  street  sewer, 
said  point  being  a  i>ermanent  iron  monument  marlcing  what  is  known  as  stadia 
station  4  of  the  Grand  River  survey,  and  nmning  thence  along  the  left  bank  of 
the  river  N.  57°  15'  E.,  278.8  feet  to  station  A  (a  cross  "  +  "  cut  in  the  top 
surface  of  a  granite  bowlder  which  forms  a  part  of  the  riprap  near  the  mouth 
of  the  aforesaid  Prescott  street  Fewer)  :  thence  N.  52°  l«r  E.,  1,681.0  feet,  to 
station  B  (an  iron  monument  in  line  with  the  east  fac*e  of  Grand  Rsipids  Felt 
Boot  Works  factory)  ;  thence  N.  48°  52'  50"  E.,  4(>2.35  feet,  to  station  N  (an  iron 
monument  75  feet  south  of  the  center  line  of  Wealthy  Avenue  Bridge,  and  near 
its  eastern  extremity)  ;  thence  N.  3°  32'  50"  E..  94.05  feet,  to  station  P  (the 
northwest  corner  of  the  east  abutment  of  reenforced  concrete  arch  at  the  east 
end  of  the  Wealthy  Avenue  Bridge)  ;  thence  N.  27°  48'  E.,  G12.G  feet  to  station  C 
(a  cross  "  +  "  cut  in  the  top  surface  of  the  east  abutment  of  the  draw  of  the 
l»ere  Marquette  Railroad  bridge,  on  center  line  of  track  and  3.1  feet  north  of 
south  face  of  coping  of  abutment)  ;  thence  N.  2G°  25'  49"  E.,  559  feet  to  station  D 
(an  iron  monument  in  the  rear  of  the  city  lighting  station,  in  line  with  the 
southwest  face  of  same  and  20  feet  from  the  l^rickwork  of  the  west  corner)  ; 
thence  N.  33°  40'  50"  E.,  l.^ai  feet,  to  station  E.  on  Fulton  Street  Bridge  (a 
cross  "  4-  "  cut  in  the  top  surface  of  a  steel  floor  l)eam  2  feet  south  of  the  south 
side  of  the  fifth  strut  in  the  south  truss  from  the  east  end  of  east  span ;  auger 
hole  in  sidewalk  over  ix)int). 

ON  RIGHT  BANK. 

Commencing  at  a  point  near  the  west  end  of  Fulton  Street  Bridge,  right  bank 
of  Grand  River,  known  as  station  F  (a  cross  "+"  cut  in  the  top  surface  of  a 
steel  floor  beam  2  feet  south  of  the  south  side  of  the  second  strut  in  the  south 
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truss  from  the  west  end  of  the  west  span,  which  bears  N.  88**  W  30"  W.,  405J5 
feet  from  station  E),  and  running  thence  S.  34"  53'  10"  W.,  1,99&3  feet  to  sta- 
tion G  (a  cross  "+"  cut  in  the  top  surface  of  the  third  steel  floor  beam  from 
north  end  of  Pere  Marquette  Railroad  brid^^  on  center  line  of  tracls  and  brldse) ; 
thence  S.  21'*  03'  03"  W.,  577.1  feet  to  station  H  (a  cross  "+'*  cut  in  top  sorfatv 
of  a  concrete  retaining  wall  in  rear  of  Edgar  S.  Kiefer's  tannery,  point  at  first 
angle  In  wall  south  of  shore  line)  ;  thence  S.  3S**  41'  18"  W..  254.7  feet  to  statioD 
I  (a  cross  "+"  cut  in  top  surface  of  concrete  retaining  wall  at  angle  In  rear  of 
Wallen  Leather  Company's  tannery)  ;  thence  S.  37*  40'  30"  W.,  27a2  feet  to 
station  J  (a  cross  "-h"  In  center  of  top  surface  of  west  abutment  of  Wealthy 
Avenue  Bridge,  15.03  feet  south  of  center  line  of  bridge)  ;  thence  S.  51  "^  55'  35" 
W.,  1,554.6  feet  to  station  K  (an  iron  monument  on  the  right  bank  of  Gnind 
River  116  feet  west  of  the  center  line  of  Straight  street  produced,  and  68  feet 
from  low-water  shore  line  on  right  bank  of  river).  The  aforesaid  station  K 
bears  N.  Q""  W  35"  W.,  452.8  feet  from  station  A,  the  initial  point  on  the  left 
bank. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Colonelj  Corps  of  Engineers. 
Brig.  Gren.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST 

OF  MICHIGAN. 


REPORT  OF  MAJ,  LANSING  H,  BEACH,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1906, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVKMBNTB. 


1.  Cheboymn  Harbor,  Michi^m. 

2.  Alpena  Harbor  (Thander  Say  River), 

Michigan. 

3.  Saginaw,  Flint,  Shiawassee,  and  Bad 

rivers,  Michigan. 

4.  Sebewaing  River,  Michigan. 

5.  Harbor  of  refuge  at  Harbor  Beach, 

Lake  Huron,  Michigan. 


6.  Mouth  of  Black  River,  Rouse  River, 

and  Monroe  Harbor,  Michigan. 

7.  Black  River  at  Port  Huron,  Michi- 

gan. 

8.  Pine  River,  Michigan. 

9.  Belle  River,  Michigan. 
10.  Clinton  River,  Michigan. 


HARBOR  LINSB. 

11.  Saginaw  River  at  Saginaw,  Michigan. 


United  States  Engineer  Oefice, 

Detroit^  Mioh.^  July  18^  1906. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1905. 

Very  respectfully,  Lansing  H.  Beach, 

Major ^  Corps  of  Engmeers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A, 


N  N  I. 
IMPROVEMENT  OF  CHEBOYGAN  HARBOR,  MICHIGAN. 

No  work  was  in  progress  during  the  past  year. 

Original  estimated  cost  of  dredging  and  pier  construction,  1871 $395, 000. 00 

Whole  amount  expended  to  June  30,  1905 173,846.68 

An  examination  made  at  this  harbor  during  the  month  of  June,  1905, 
showed  that  no  work  was  necessary  at  present  for  the  maintenance  of 
the  improved  channel. 
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Money  statement. 

July  I,  I9(M.  tialance  unexpended •tS.^TB  !• 

AmVxint  appropriated  by  nverand  harbor  act  approved  3larrii  3^  IlCi.      T.i««-.  < 


lol.  > 


June  'M),  1905,  amoant  expended  daring  fiscal  year,  for  maintenance  of 
improvement - 

Jnlv  1,  IWV),  balance  unexfiended 5«,»vv:  c 

July  1,  1W>5,  oat/>tandin(;  liabilities 24r.  • 

July  1,  19f>5,  balance  available 9.410  *i 

Amoant  (ertimated )  reqaired  for  completion  of  exiting  projet-t a.  i>  O  •  ■ 

Amoant  that  can  be  pro6tab]y  expended  in  fiscal  year  ending  June  30. 
1907,  in  arldition  tn  the  balanc-e  unexpended  July  1,  1905: 

For  workfl  of  iniprr>vement $5,  Oi-iu.  Oi» 

For  maintenance  of  improvement 4, 000.  Ol» 

9.UX\  •'• 

Submitted  in  compliance  with  requirements  of  sundry  civil   act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATION}*. 


March  3,  1871 $10,000 

June  10,  1872 15,000 

March3,  1873 15,000 

June  23,  1874 15,000 

March  3,  1875.. 15,000 


August  14, 1876. 


August  2,  1882 $10,  in^ 

July  5,  1884 5.JM. 

Augusts,  1886 ln,.M. 

August  11. 1888 li>jJi»» 

June3, 1896 I2,i«» 


June  18,  1878 8,000 

March  3,  1879 3,000 

June  14,  1880 6,000 

March3,  1881 6,000 


10,000  '  March  3,  1899 s.ii» 


Junel3,  1902 8j««^ 

March  3,  1905 7,.^i. 


Total 183,>V 


COMMERCIAL  .STATISTICS. 

Receipts  and  shipments  by  vessel  for  the  calendar  year  ended  December  Sly  1904. 

[Compiled  from  gtatements  furnished  bv  Mr.  C.  L.  Marquette,  deputy  r^I lector  of  costoms 

Cheboygan,  Mich.] 


Articles. 


Brick 

Cedar  posts 

Beer 

Coal 

Flour 

Hay  and  f(»ed 

Laths 

Lime  and  cement 

LoKs 

LnmbtT 

Mill  stuff 

Merchandise,  general . 

Paper 

Salt 

Shingles 


Received.  Shipped. 


Articles. 


Tons.     \     Tons. 


.1" 


9,500  > 

182  '■ 


200 
842 


8 
663 


908   Beer(case*). 

11,260  Carboys 

31      68,950      Booms 

165  , II  Wood 

2,188  ,       3,082  11  PoUtoes  .... 
1,600   I 


'.I 


168 


•I 


2  I 
390 


ToUl. 


Received.  Shippt-l 


Pulp  wood 

,  Spiles 

'  T^nbark 

Telegraph  poleji. 

Ties 

Barrels 

Kegs. 


a  Erroneously  reported  last  year  as  $2,311.26. 


7biw«. 


20 


2 
87 
5 


4  :> 


24,815         10iJ,*=l 
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N  N  2. 

IMPROVEMENT  OF  ALPENA  HARBOR  (THUNDER  BAY  RIVER), 

MICHIGAN. 

No  work  was  necessary  during  the  past  year.  Past  experience  jus- 
tifies the  expectation  that  the  improved  channel  will  deteriorate  very 
slowly  and  that  no  expenditure  for  maintenance  or  restoration  is  likely 
to  be  needed  in  the  near  future.  The  large  area  of  impounded  water 
alK>ve  the  dam  seems  to  serve  as  a  settling  basin,  and  but  little  sedi- 
ment appears  to  be  carried  into  the  portion  of  the  channel  already 
dredged.  For  this  reason  it  is  not  considered  necessary  to  submit  an 
estimate  for  further  appropriation  at  present. 

Original  estimate  of  coat,  1876,  1881,  and  1889  (aggregate) 166,861.48 

Whole  amount  expended  to  June  30,  1905 49,791.57 

Money  ntatetnent, 

July  1,  1904,  balance  unexpended $1,825.93 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 117. 60 

July  1,  1905,  balance  unexpended 1,708.43 


APPROPRIATIONS. 


Thunder  Bay  Harbor,  Michigan: 

August  14,  1876 14,500 

August  2, 1882 15,000 

September  19,  1890 5, 500 

Thimder  Bay  River,  Michigan: 

September  19,  1890 10,000 

July  13,  1892 10,000 


Alpena  Harbor,  Michigan: 

August  18,  1894 $4,000 

June  3,  1896 2,500 


Total 51,600 


COMMERCIAL  STATIRTIC8. 

Receipts  and  akipmenis  by  vessel  for  the  calendar  year  ended  December  Sl^  1904, 
[Compiled  from  statements  furnished  by  the  depaty  collector  of  customs  at  Alpena,  Mich.] 


Articles. 

Received. 

Shipped. 

Articles. 

Received. 
Tbna. 

Shipped. 

Brick 

1      7bn«. 
1.406 

1 

Tbrw. 

Lime  and  cement 

Tonf. 
19,600 

Cedar  posts 

10,406 
S2,094 

Live  stock 

26 

Cedar  ties ' 

Lumber 

79  066 

Coal 

22,660 
2S2 

Machinery 

300 

11,192 

6 

938 

100 

Farm  products  (miscellane- 
ous)   

88 

872 

Merchandise  (general ) 

Paper 

4,619 
187 

Fish 

Salt     . 

Flour 

1,160 
815 

1        12,600 

Shingles 

1  210 

Fruit  (miscellaneous) 

60 

Dried  hides 

90 

Qrain 

Total 

Hay  and  feed 

51.722 

150,381 

Lath 

2,881 

1 
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N  N  3. 

improvement  of  saginaw,  flint,  shiawassee,  and  bad  rivers, 

Michigan. 

The  survey  of  the  Saginaw  River  at  Saginaw,  Mich.,  for  the  puniocie 
of  establishing  harbor  Rnes  for  that  city,  was  completed  during  July, 
1904.  A  map  showing  the  proposed  harbor  lines,  together  with  a 
description  of  the  lines,  was  submitted  to  the  Chief  of  En^neers  Octo- 
ber 6, 1904,  and  same  were  approved  by  the  Secretary  of  War  November 
19,  1904. 

The  wreck  of  the  schooner  Garrett  Smithy  which  had  been  lying  in 
the  Saginaw  River  near  Bay  City,  Mich.,  and  formed  an  obstruction 
to  the  navigation  of  the  river,  was  removed  by  the  contractor,  H.  H. 
Thoma.s,  during  September  and  November,  1904. 

No  work  was  done  upon  the  Flint,  Shiawassee,  and  Bad  rivers  dur- 
ing the  fiscal  year,  the  conditions  apparently  not  warranting  any 
expenditure.  The  river  and  harbor  act  approved  March  3,  1905, 
diverted  the  sums  heretofore  appropriated  for  these  rivers  and  made 
them  available  for  the  improvement  of  the  Saginaw  River. 

Estimated  cost  of  Bucceasive  projects,  1867  to  1882 $289,796.00 

Estimated  cost  of  project  for  1882 446,000.00 

Total 735,796.00 

Carried  to  surplus  fund 1 ,  000. 00 

Whole  amount  expended  to  June  30,  1905 809,375.46 

Money  statefmenU 

July  1,  1904,  balance  unexpended $31,114.88 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .    30, 000. 00 

61,114.88 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2,738.50 

July  1,  1905,  balance  unexpended 58,376.38 

July  1,  1905,  outstanding  liabilities 5. 00 

July  1,  1905,  balance  available ."- 58,371.38 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $40, 000. 00 

For  maintenance  of  improvement 10,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


50,000.00 


APPROPRIATIONS. 


June  23,1866 $67,500.00 

March  2, 1867 28,000.00 

July  25, 1868  (allotment) 9, 000. 00 

July  11, 1870 1,500.00 

June  23, 1874 15,000.00 

March  3,  1875 30,000.00 

August  14, 1876 11,000.00 

June  18, 1878 25,000.00 

March3,  1879 8,000.00 

June  14, 1880 15,000.00 

March  3,  1881 10,000.00 

August2,1882 125,000.00 

July  5,  1884 50,000.00 

AugU8t5,1886 33,750.00 


August  11, 1888 $65,000.00 

September  19, 1890 75,000.00 

July  13,  1892 100,000.00 

August  18, 1894 40,000,00 

June  3, 1896 40.000.00 

March  3,  1899 40,000.00 

June  13, 1902 50,000.00 

Repayments 1.84 

March3,  1905 30,000.00 

868,751.84 
Carried  to  surplus  fund 1,000.00 

Balance 867,751.94 
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COMMEBCIAL  STATIOTICS. 

Receipts  and  shipments  by  vessel  for  the  calendar  year  ended  December  SI,  1904, 

[Compiled  from  statements  furnished  by  Mr.  Wm.  O.  Emerlck,  deputy  collector,  Saginaw,  Mich.,  and 
Mr.  Dewitt  C.  Brawn,  deputy  collector,  Bay  City,  Mich.] 


Articles. 


Cedar  posts 

Cedar  ties 

Coal 

Fish  packages  (empty) . 

Flonr 

Fishnets 

Steel 

Lath 

Lumber 


Received. 


Tbns. 
109 
73 
17,880 


60 

8 

2 

7,078 

221,653 


Shipped. 


Tbna. 


Articles. 


4,170 


Merchandise  (general)  . 

Pickete 

Plants 

Salt 

Stone 

Tea 

Telegraph  poles 


Received.  Shipped. 


Tons. 


6,697 
4  ' 


Tons. 
.1         1,360 


Total. 


10,366  I. 
46  \. 
196  '. 


7,452 


264,066  , 


13,010 


N  N  4. 

IMPROVEMENT  OF  SEBEWAING  RIVER,  MICHIGAN. 

No  work  was  in  progress  at  this  locality  during  the  past  fiscal  year. 
An  examination  of  the  river  was  made  during  May,  1905,  and  showed 
that  some  shoals  had  formed,  which  it  is  proposed  to  remove  during 
the  summer  of  1905. 

Money  statemefit. 

July  1,  1904,  balance  nnezpended $638.78 

Amoont  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .      5, 000. 00 


Jnne  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement .' 


5,538.78 
155.34 


July  1,  1905,  balance  unexpended 5,383.44 

Amount  (estimated )  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement |15, 000. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


20,000.00 


APPROPRIATIONS. 

March  3,  1875  (river  and  harbor) $8,000 

June  14,  1880 7,000 

June  3,  1896 5,000 

March  3,  1899 32,000 

March  3,  1905 5,000 

Total 57,000 

BNG  1905  H 140 
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COMMSBCIAL  ffTATISTICB. 

Reeeiplt  and  »kipmenU  by  f>emelfor  the  ealendar  year  ended  December  SI,  1904 . 
[Compiled  from  statementB  furnished  by  MeasrB.  John  G.  linken  A  Co.,  of  SebewBing,  Mich.] 


Articles. 

ReeeiTed. 

Shipped. 

Articles. 

ReoeiTed.' 

Shipped. 

Brick 

Tbns. 
60 
40 
4,000 

20 

20 

220 

10 

1.600 

120 

1,100 

Tims. 
400 

io.'ooo' 

17.000 
160 
800 
90 
240 

TJme  and  cement 

Ibaa 
400 

7lw. 

Gedftr  posts                •  > . . .  • 

Liye  stock 

33L' 

Coal  .\T... '..... '.'..', 

Lumber 

1,900 
1,700 

140 
1,S«) 

260 
1.800 

Farm  products  (miscellane- 
oim) 

Merchandise  (general ) 

Salt 

W 

Fteh^:::::;;:::::::::::::::: 

Shingles 

piour                

Stone 

Fruit  (miscellaneous) 

Qrain 

Freight,  not  classlfled 

Total 

1,300 

Hay  and  feed 

14,770 

SO.SO0 

Lath 

NN5. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  HARBOR  BEACH,  LAKE 

HURON,  MICHIGAN. 

The  name  of  this  improvement  was  changed  by  act  of  Congress 
approved  March  3,  1906,  from  "Sand  Beach"  to  "Harbor  Beach^ 
SO  as  to  conform  with  the  name  of  the  town,  railroad  station,  and  post- 
office,  and  existing  conditions,  the  term  "Sand  Beach"  being  at  pres- 
ent incorrect,  as  explained  in  the  Annual  Report  for  1904. 

Owing  to  the  lateness  of  the  season  the  contractors  for  building  the 
concrete  superstructure,  Messrs.  Hup^  &  Tims,  of  Dulutb,  Minn., 
were  unable  to  begin  work  until  the  middle  of  June,  1904,  and  owing 
to  the  inclement  season  a  smaller  amount  of  work  was  accomplished 
than  was  hoped.  The  contractors  resumed  oj^rations  in  the  spring 
of  1905  before  the  ice  was  off  the  piers,  and  during  the  months  of  Ma? 
and  June  made  very  material  progress.  At  the  close  of  the  year  the 
old  timber  superstructure  had  been  torn  out  to  station  607  on  tne  inside 
portion  of  the  pier  and  to  station  496  on  the  outer  portion,  the  foot- 
ing blocks  had  oeen  set  in  position  to  station  597  on  the  inner  side  of 
the  pier,  and  good  progress  had  also  been  made  with  the  completed 
section.  It  is  believed  that  this  season  will  show  a  large  amount  of 
work  accomplished. 

Bids  were  received  June  10, 1905,  for  rebuilding  so  much  of  the 
superstructure  of  the  main  pier  as  could  be  accomplished  with  the 
appropriation  of  $200,000  made  by  the  river  and  harbor  act  of  -March 
3,  1905.  The  contract  had  not,  however,  been  awarded  at  the  close  of 
the  fiscal  year. 

An  emergency  contract  was  made  with  James  Davidson,  of  Bay  City. 
Mich.,  for  dredging  test  pits  in  the  harbor  for  the  purpose  of  obtain- 
ing information  for  the  report  requested  by  Congress  concerning  the 
changes  necessary  to  be  made  in  the  harbor  to  adapt  it  to  the  present 
demands  of  commerce.  This  report  will  be  submitted  separately  later. 
'  A  survey  of  the  harbor  was  made  during  February  and  March^ 
1905,  soundings  being  taken  through  the  ice.  The  soundings  taken 
showed  a  gradual  filling  of  the  harbor,  the  material  apparently  earn- 
ing through  the  western  or  shore  portion.  The  construction  of  an 
interior  pier  would,  it  is  believed,  remedy  this  tendency  of  the  harbor 
to  silting. 
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Repairs  were  made  at  different  times  during  the  year  to  the  portions 
of  the  main  pier  not  under  contract.  The  hemlock  timber  of  which 
this  pier  is  built  is  decaying  very  rapidly,  and  unless  it  is  soon  rebuilt 
in  concrete  it  will  be  necessary  to  practically  reconstruct  it  in  timber. 

An  appropriation  of  $300,000  should  be  provided  at  as  earlv  a  date 
as  possible  to  permit  the  completion  of  the  superstructure  of  tlie  main 
pier  in  concrete  and  for  other  necessary  expenses  of  the  work. 

Original  eetimated  coi*  of  the  work $1,442,500.00 

Amount  carried  to  Burplns  fand ^- - 30,000.00 

Whole  amount  expended  to  June  30,  1905 1,347,021.45 

Money  statement. 

July  1,  1904,  balance  unexpended $269,774.66 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1905. .  200, 000. 00 

469,774.66 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement -.. 52,949.90 

July  1,  1905,  balance  unexpended 416,824.76 

July  1,  1905,  outstanding  liabilities 21,997.40 

July  1,  1905,  balance  available 394,827.36 

July  1,  1905,  amount  covered  by  uncompleted  contracts 153, 410. 69 


Amount  (estimated)  required  for  continuation  of  project 300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  I,  1905: 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement 10,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


310,000.00 


APPBOPBIATIONB. 


March  3,  1871 $100,000.00 

June  10,  1872 100,000.00 

March  3,  1873 75,000.00 

June  23,  1874 75,000.00 

March  3,  1875 100,00a00 

August  14,  1876 75,000.00 

June  18,  1878 100,000.00 

March  3,  1879 75,000.00 

June  14,  1880 75,000.00 

March3,  1881 50,000.00 

AugU8t2,  1882 75,000.00 

July5,  1884 75,000.00 

Augu8t5,  1886 75,000.00 

August  11,  1888 70,000.00 

September  19,  1890 30,000.00 

July  13,  1892 150,000.00 

August  18,  1894 20,000.00 

June3,  1896 16,000.00 

March  3,  1899 50,000.00 

June6,  1900 150,000.00 

June  13, 1902 7,500.00 


April  28,  1904 $50,000.00 


Total 

Carried  to  surplus  fund  . 


1, 


593,500.00 
30,000.00 


1,563,500.00 


September  4,  1897,  amount 
collected  on  account  of 
damage  to  piers  and  de- 
posit^ to  credit  of  ap- 
propriation    107.05 

March  10,  1902,  amount 
collected  on  account  of 
damage  to  piers  and  de- 
posited to  credit  of  ap- 
propriation   200. 78 

Received  from  sales 38. 38 

March  3,  1905 200,000.00 

Total 1,^,846.21 
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CX)NTRACT8   IN    FORCE. 


Contract  in  force  with  Hugo  &  Time,  of  Duluth,  Minn.,  for  rebailding  sapeictrtK- 
ture  of  main  pier  in  concrete,  approved  August  28, 1903;  date  of  banning  work  June 
12,  1904;  and  emereenc^  contract  with  James  Davidson,  of  Bay  City,  Mich.,  dattnl 
June  5,  1905,  for  dredging  test  pits  in  the  harbor.  The  work  was  done  between 
June  26  and  June  28,  1905. 


COMMERCIAL   STATISTICS. 


Table  No.  1. — Summary  of  vesseU  sheltered  in  the  harbor  of  refttge  at  Harbor  Beadi, 
Mich.y  from  Jxdy  i,  1904,  to  June  SO,  1906,  and  the  diredion  of  wmd  at  time  ofenttrui^ 
the  harbor. 


Direction  o(  wind  at  time  of 

July. 

1904. 
Aug.  1  Sept. !  Oct. 

Nov. 

Dec. 

j 

1905. 

TvAAl 

entering. 

Apr. 

May., 

lone. 

21 

4 
1 

North: 

Bteftrn 

11 

? 

17  1 
8 
8 

5 

4 

0 
0 

28 
4 
7 

1 
1 

8 

0 

1 

20 

:> 

Sail 

2  ' 

!• 

Tow8 

4 

1 

Total 

12 

28: 

33  ; 

4 

39 

4  1 

25 

111 

26 

1'* 

Northwest: 

Steam 

16 
4 

1 

14  1 
1 

17  1 

41 
0 
8 

45 
0 
13 

SI 

9 

1 
4 

8 
8 

4 

1 
4 

IT* 

Sail 

\f 

Tows 

ti 

Total 

'21 

20  1 

27l 

49 

58 

«i 

14 

26 

9 

ac 

West: 

Steam 

7 
0 
0 

12 
1  , 
8 

20 

4 
8 

n 

1 

0 

11 
0 

1 

5' 
21 

4 
0 
0 

5  . 

1 
1  1 

10 

1 
0 

Sail 

, 

Tows 

Total 

7 

16  t 

JL 

13 

12 

5 

4 

7 

11 

I'C 

Sonthwest: 

Steam 

25 
2 

7 

21 
3 
0  1 

18 

I 

24 
5 

4 

32 
2 
4 

0 

7 

11 

IS 
2 
0 

'»; 

Sail 

1          "2 
0  1         3 

•^i 

Tows 

1* 

Total 

34 

24  1 

21 

33 

28 

0 

8 

16 

15 

!•? 

South: 

RtPj^m        

1 
2 
0 

17 
1 

8 
0 
0 

7 
4 
4 

4 

0 

s 

1 

t 

4 
0 
0 

Sail 

0           3 
0           0 

I." 

Tows 

V 

Total 

3 

1», 

8 

15 

14 

0 

1  1       10 

4 

71 

Soatheast: 

Steam 

5 
0 
0 

15 
0 

13 
7 
0 

16 

0 

4 

5 

0 

0 
0 
0 

1 

3  1       16 
1            0 
OJ         2 

9 

1 
1 

Sail 

Tows 

- 

Total 

6 

is! 

20 

20 

10 

0 

4  I       18 

U 

!'>■ 

East: 

Steam 

9 
0 
0 

4 1 

0 

0  1 

2 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

•1     ' 

0  1         0 
0  i        0 

0 
0 

.  s 

Sail 

Tows 

^, 

Total 

9 

4| 

2 

0 

0 

0 

1  i    1 

8 

*s 

Northeast: 

Steam 

26 

1 
3 

16  1 
0 

9 

1 
1 

15 
2 

5 

9 
0 
6 

4 
1 
0 

1        0 

10 
0 
0 

11 

1 
4 

!•*' 

Sail 

Tows 

^ 

•^ 

Total 

30 

20  1 

11 

22 

,5 

5 

i        0 

10 

16 

1  ■• 

Total  each  month: 

Steam 

100 
9 
12 

18  ' 

12  1 

113 
19 
22 

119 
12 
25 

1« 

8 
3!> 

•20 

} 

!  « 

4 

8 

7S 
11 
10 

.SO 
10 
10 

vj. 

Sail 

.'.' 

>  . 

Tows 

Total 

121 

.."'i 

154 

166 

186 

22 

1   '' 

99 

100 1 

l.M] 
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Table  No.  2. — Classified  table  of  tonnage,  by  months,  sheltered  in  the  harbor  of  refuge  at 
Harbor  Beach^  MicL^from  July  1,  1904,  to  June  SO,  1906. 


Date. 


Steam. 


N™-  Tonnage, 


Num- 
ber. 


Sail. 
Tonnage. 


Tow. 


N;^-  'xonniwe. 


Total. 


N^-   Tonnage. 


1904. 

July 

Ausruflt 

September 

October 

November 

December 

1905. 

April 

May 

June 

Total 


100 
116 
113 
119 
143 
20 


814 


90,898 

97,240 
101,948 

98,581 
.112,479 

28,846 


34,464 
49.800 
66,264 


758 
1,589 
2,698 
2,112 
1,269 
90 


787 
1,874 
1,720 


12  , 
12 

22 
25  I 
36 
1  I 


6,618 
7,208 
13,102 
14.100 
19,848 
1,972 


6,179 
4,962 
6,801 


121 
146 
154 
166 
186 
22 


67 
99 
100 


669,999  I 


12.887 


185  '   79,270  I  1,041 


97,760 
105,987 
117,788 
109,798 
188,501 

25,907 


41.420 
56,126 
73,286 


761,606 


Table  No.  3. — Number  and  tonnaae  of  vessels  sheltered  in  the  harbor  of  refuge  at  Sand- 
beach,  Michigan,  1877  to  1904,  inclusive. 


Calendar  year. 

Steam. 

Sail. 

Tow. 

ToUl. 

Tons. 

142,610 

248,006 

278,926 

361,610 

828,460 

282,708 

828,926 

814,222 

877,397 

870,987 

458,108 

618,864 

.498,681 

583,782 

491,060 

564,566 

878,268 

478,506 

660,668 

877,087 

479,387 

680.980 

692,544 

763,004 

912.018 

893,099 

780,641 

678,874 

Total 
vessels. 

493 
781 
921 
1,817 
1,176 
1,022 
1,189 
1,142 
1,158 
1,804 
1,447 
1,624 
1,612 
1,575 
1,841 
1.441 
982 
1,160 
1,204 
1,078 
1,206 
1,204 
1,254 
1,266 
1,338 
1,849 
1,081 
922 

Average 
tonnage. 

1877 

Ibns, 
63.966 
104,025 
133,080 
168,720 
144,646 
146. 182 
177,122 
156,518 
196,364 
196.386 
271,827 
271,917 
287,719 
825,852 
296,917 
362,486 
248,451 
821,511 
366,582 
246,447 
304,460 
606. 6S0 
690,617 
617, 161 
744,164 
747, 179 
662,724 
601,872 

Tons. 
27,699 
39,699 
45,750 
56,690 
66,960 
26,604 
82,713 
84.724 
29,426 
33,790 
33,689 
89,756 
87,922 
88,826 
27,076 
29,465 
20,897 
22,961 
26,898 
21,621 
21,151 
18,090 
20,864 
20,919 
16,841 
21,871 
12,167 
9.582 

Tom. 

50,964 

99,282 
100,096 
147,260 
127,866 
114,067 
114,091 
122,980 
161.607 
140,682 
153,087 
202.191 
165,896 
169,104 
171,067 
162,605 
118,916 
184,034 
167,327 
106,988 
157,776 
107,176 

81.143 
124,924 
161,028 
124, 189 
106,650 

67,474 

289 

1878   

811 

1879 

1880 * 

308 
275 

1881 

279 

1882 

280 

1883 

284 

1884 

275 

1885..., .-.. 

326 

1886 

284 

1887 •- 

817 

1888 

316 

1889 

326 

1890 

339 

1891 

366 

1892 

886 

1898 

886 

1894 

416 

1896 

461 

1896 

851 

1897 

898 

1898 

626 

1899 

544 

1900 

608 

1901 

682 

1902 

662 

1903 

722 

1904 

736 

Total 

9,284,791 

825,387 

3,683,688 

13,693,711 

88,412 

N  N  6. 

IMPROVEMENT   OF   MOUTH    OF   BLACK    RIVER,   ROUGE  RIVER.   AND 
MONROE  HARBOR,  MICHIGAN. 

(a)   MOUTH   OF   BLACK  RIVER. 

No  work  was  in  progresH  at  this  locality  during  the  past  fiscal  year. 

Dnginal  estimated  cost  (1871)  of  removing  middle  ground  to  depth  of — 

15  feet .....: : $67,320.00 

18  feet i...i 157,520.00 

Whole  amount  expended  to  June  30,  1905... J..... 93,886.14 


Digitized  by  VjOOQIC 


8280      BEPOBX   OF  THE   OHIEF   OF   ENOnTEEBS,  U.  8.  ABinr. 

Mon^y  statement. 

July  1,  1904,  balance  unexpended $5,620.12 

Jane  30, 1905,  amount  expended  dniing  fiscal  year,  for  maintenanoe  ol 
improvement ^ 6.26 


July  1,  1905,  Intaoee  aiMSKiieiided — 5,«U.66 


APFBOPBIATIORB. 


Mouth  of  Black  River,  in  St 
Clair  River,  Michigan: 
June  10, 1872 *-.  $15,000 

St  Glair  River,  at  mouth  of  Black 
River,  Michigan: 

March  3,  1873 15,000 

Jane23,1874 15,000 

March  3,  1875 10,000 

JunelS,  1878 1,500 

Mouth  of  Black  River,  Michigan: 

August  11, 1888 10,000 


Mouth  of  Black  River,   Michi> 
gan — Continued. 

September  19,  1880 $10,000 

July  13,  1892 10,000 

Augustl8, 1894 4,000 

June3, 1896 4,000 

MaTch3,  1899 4.000 

June  13,  1902  (allotment) . .  1, 000 

Total 99,500 


(b)  ROUGE  RIVER. 

No  work  was  in  progress  at  this  lo<*ality  during  the  past  fiscal  year. 

Original  estimated  cost  of  the  work,  1887 '$31,690.39 

Whole  amount  expended  to  June  30,  1905 51,507.28 

Money  statement. 

July  1,  1904,  balance  unexpended $199.73 

Amount  appropriated  by  nver  and  harbor  act  approved  Blarch  3,  1905.      8, 000. 00 

8,199.72 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 17.00 

July  I,  1905,  balance  unexpended 8,182.72 

Amount  (estimated)  required  for  completion  of  existing  project 28, 000;  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $5,000.00 

For  maintenance  of  improvement 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


13,000.00 


APPROPRIATIONS. 

August  11,  1888 $10,000 

September  19,  1890 10,000 

July  13,  1802 11,690 

August  18,  1894 5,000 

June3,  1896 - 5,000 

March  3, 1899  (transferred  from  appropriation  for  constructing  turning  basin 

in  Rouge  River,  Michigan) 5,000 

June  13,  1902  (allotment) 6,000 

March  3, 1905  (aUotment) 8,000 

Total 69,600 
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COMMEBGIAL  STATISTICS. 

JUceipts  and  shipments  by  vessel  for  the  year  ended  December  SI,  1904' 
[Compiled  from  statements  famished  by  those  doing  business  along  the  river  front] 


Articles. 


Becelyed. 


Shipped. 


Articles. 


Received. 


Shipped. 


Barrel  headings . 

Cement 

Iron,  pig 

Laths 

Lumber 

Ore,  iron 


Ton*. 
291 
1,000 


848 
66,906 
151,196 


Tons. 
"'i.'898* 


Salt 

Soda  ash. 
Shingles  . 
Wood.... 


Tons, 
4,668 


60 

27,000 


Tons, 
""5,066 


Total. 


242,861 


(C)   HABBOB  AT  MONBOE. 

No  work  was  in  progress  at  this  locality  during  the  past  fiscal  year. 
The  timber  of  which  the  piers  are  constioicted  has  decayed  very  b!adly , 
and  it  is  intended  to  make  such  repairs  as  are  necessary  during  the 
summer  of  1906. 

Money  statement. 

July  1,  1904,  balance  unexpended $166.66 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1905. .      5, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 


5,166.^ 
18.24 


July  1,  1905,  balance  unexpended 5, 148.41 

July  1,  1905,  outstanding  liabilities 150.30 

July  1,  1906,  balance  available 4,998.11 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


February  24,  1836 $30,000.00 

July  2,  1836 15,000.00 

March  3,  1837 30,000.00 

July  7,  1838 15,000.00 

June  11,  1844 20,000.00 

AugU8t30,  1852 14,000.00 

June  23,  1866 31,015.27 

June  10,  1872 10,000.00 

March  3,  1873 15,000.00 

June  23,  1874 10,000.00 

March  3,  1876 10,000.00 

August  14,  1876 6,000.00 

June8,  1878 2,500.00 

March  3,  1879 2,000.00 


June  14,  1880 $2,000.00 

March  3,  1881 1,000.00 

August  2,  1882 1,000.00 

AugU8t5,  1886 2,000.00 

August  11,  1888 5,000.00 

September  19,  1890 5,000.00 

July  13,  1892 10,000.00 

August  18,  1894 6,000.00 

June  3,  1896 : 5,000.00 

March  3,  1899 6,000.00 

June  13,  1902  (allotment) ...  1, 500. 00 

March  3,  1905  (allotment) . .  5, 000. 00 

Total 267,015.27 
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COMXEBCIAL  OTATIffnCB. 

Receipts  and  shipments  by  vessel  for  the  year  ended  December  SI,  1904, 


[Compiled  from  statemente  furnished  by  Mr.  Arthur  S.  9ewey,  deputy  collector  of 

roe,  Mich.] 


customs,  Moo- 


ArUcles. 

BeeeiTed. 

Shipped 

Coal 

7bM.     1     TbM 
219 

Fish 

25               1G 

M^rv<!hi|ndliy»  (gAnAr^l)  -  - . ,  - .  -  ^ t  . . , .    ,    .,... 

2                41 

Sand '.". .' - 

5.810    

Total 

6.066 

aoB 

N  N  7. 

IMPROVEMENT  OF  BLACK  RIVER  AT  PORT  HURON,  MICHIGAN. 

No  work  was  in  progress  at  this  locality  during  the  past  fiscal  year. 

Original  eetimated  cost  of  16-foot  channel,  1S91 $75,000.00 

Whole  amount  expended  to  June  30,  1905 46,872.90 

Money  statement. 


July  1,  1904,  balance  unexpended . 
July  1,  1905,  balance  unexpended  . 


$127.10 
127.10 


Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905: 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement 8,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


18,000.00 


APPROPRIATIONS. 

September  19,  1890 $25,000 

July  13,  1892 10,000 

August  18,  1894 4,000 

June  3,  1896 4,000 

March  3,  1899 4,000 

Total ^ 47,000 


COMMERCIAL  STATISTICB. 

Receipts  by  vessel  for  the  calendar  year  ended  December  SI,  1904, 
[Compiled  from  statements  furnished  by  Mr.  Lincoln  Avery,  collector  of 


Articles. 

Received. 

Artidea 

Received. 

0rick 

2bn». 
7,600 
16,000 
38,882 
46.600 
1,080 
1820 

Tjiimber  .......... 

14  US 

Cedar  posts 

Shingles 1 

l.(M 

Coal 

Pulp  wood 

612.000 

Gravel 

Wood 

21,AV 

Lath           

Total 

Jt\n\t^  and  cement. 

197  OM 
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N  N  8. 

IMPROVEMENT  OF  PINE  RIVER,  MICHIGAN. 

No  work  was  done  at  this  locality  during  the  past  fiscal  year.  A 
balance  of  $1,185.21  from  the  last  appropriation  is  on  hand,  which 
will  probably  suffice  to  meet  all  cost  of  maintenance  and  general 
contingencies  of  engineering,  office,  etc.,  for  some  time  to  come. 
Further  appropriation  is  therefore  unnecessary  at  present. 

Original  estimated  cost  of  work,  1896 110,660.00 

Whole  amount  expended  on  present  project  to  June  30,  1905 9, 374. 79 

Money  statein^nt. 

July  1,  1904,  balance  unexpended ^ $1,335.41 

June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 150.20 

July  1,  1906,  balance  unexpended 1, 185. 21 

APPROPRIATIONS. 

March  3,  1875 |5,000 

June  3,  1896 5,000 

March  3,  1899 5,560 

Total 16,560 


COMMERCIAL  STATISTICS. 

Beceipts  and  shipments  by  vessel  for  the  calendar  year  ended  December  Sl^  1904* 
[Compiled  from  statementii  furnished  by  Mr.  David  P.  Ingles,  deputy  collector,  St.  Clair,  Mich.] 


Articles. 

Received. 

Shipped. 

Brick 

Tons* 

TbTM. 

8,860 

Ck>al 

6,827 

LogB 

187 

Bolts 

250 

Wood 

237 

Total 

6,004  1          4-207 

NNq. 
IMPROVEMENT  OF  BELLE  RIVER,  MICHIGAN. 

No  work  was  done  at  this  locality  during  the  past  fiscal  year.  No 
additional  appropriation  is  necessary,  as  tne  unexpended  balance  of 
the  last  one  will  provide  for  all  probable  expenses  of  maintenance, 
Huperyision,  etc.,  for  some  considerable  time  to  come. 

Original  estimated  cost  of  work,  1895 $21,340.00 

Whole  amount  expended  on  present  project  to  June  30,  1906 11, 090. 46 
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Money  gtatement, 

July  1,  1904,  balance  unexpended HO^-^ 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 150.00 

July  1,  1905,  balance  unexpended 3,909.54 


APPBOPSIATION8. 

March  3, 1881  (ice  harbor  of  refuge) 17,000 

August  2,  1882  (ice  harbor  of  refuge) 5,000 

July  5,  1884  {ice  harbor  of  refuge) 2,000 

June  3, 1896 5.000 

Bilarch3,  1899 10,000 

Total 29,000 


COMMBBCIAL  OTATlflTIOB. 

BeceifiU  and  shipments  by  vessel  for  the  calendar  year  ended  December  Sl^  1904. 

[Compiled  from  sUtements  famished  by  Mr.  R.  B.  W.  Beattie,  deputy  collector  of  cotoms,  XaiiDe 

City,  Mich.] 


ArUdea. 


Received.  I  Shipped. 


CfidAT  DOfltll ..•«........*.........■■•■••••■..•■•...<■...•■....... 

roML 
MO 
1.000   . 
%9&  . 

SSu^.::::::::::::!::;::::::::::::::::!!!!!!!!:::!:!:::!:::;:::::;:;::::::::: 

Qravel 

Ha  V  and  feed ,-t -^  ^^^  ,^    ,,,,,r,.,., ,-t  --^.T^r,--,-,.,. .,,.... 

9B 

Laths 

20   . 

Lumber r^,..,rT-f-T..^.....,,T,....,.T,,-,--T ,... 

sse 

Shingles 

as 

Total 

5,777 

dtf 

N  N  lo. 
IMPROVEMENT  OF  CUNTON  RIVER,  MICHIGAN. 

No  work  was  in  progress  at  this  locality  during  the  past  fiscal  year. 

Original  eetiinated  coet  of  work,  1885,  as  amended  1899 $34, 504. 00 

Whole  amount  appropriated  and  expended  prior  to  adoption  of  present 

project 25,600.ft> 

Wnole  amount  expended  on  present  project  to  Jane  30,  1905 47, 220.  OM 

Money  statement. 

July  1,  1904,  balance  unexpended $2,502.^ 

Amoimt  appropriated  by  nver  and  harbor  act  approved  March  3,  1905.      3,000.00 

5,502.34 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 159. 0:> 

July  1,  1905,  balance  unexpended 5,343.31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1905 5,00a00 

Submitted  in  compliance  with  requirementB  of  sundry  civil  act  of 
June  4, 1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPBOPRIATIONS. 


AognstdO,  1852 $5,600 

July  11, 1870 5,000 

March3,  1871 1,500 

March3,  1881 8,000 

August  2, 1882 6,000 

August  5, 1886 6,000 

August  11, 1888 10,000 


September  19,  1890 $10,000 

July  13,  1892 8,664 

August  18, 1894 5,000 

June  3, 1896 10,000 

March3,  1905 3,000 

Total 78,064 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments  by  vessel  for  the  calendar  year  ended  December  Sl^  1904, 
[Ck>mpiled  from  Btatements  furnished  by  Mr.  John  T.  Rich,  collector  of  customs,  Detroit,  Mich.] 


Articles. 

Received. 

Shipped. 

Articles. 

Received. 

Shipped. 

Cedar  posts 

Tbiu. 

86 

-      16,821 

228 

2,520 

1,804 

512 

Tons, 

Sand 

Tons, 
1,407 

Tons. 

Coal 

Staves 

206 

Lime  and  cement 

Headings 

A2 

Logs 

Total 

Lumber 

22,878 

257 

Stone 

NNii. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  SAGINAW  RIVER  AT  SAGINAW, 

MICHIGAN. 

United  States  Enqineer  Oefice, 

Detroit^  Mich.^  March  11, 1903. 
General:  I  have  to  inclose  herewith  a  letter  from  the  city  engineer 
of  the  city  of  Saginaw,  Mich.,  inclosing  duly  certified  copy  of  a  mes- 
sage**  from  the  mayor  of  that  city  urging  the  importance  of  estab- 
lisning  a  harbor  line,  and  a  request  by  uie  city  council  that  such  action 
be  taken. 

It  is  believed  that  the  establishment  of  harbor  lines  by  the  Govern- 
ment is  essential  to  the  proper  preservation  of  the  interests  of  naviga- 
tion at  this  locality.  I  would  therefore  recommend  that  favorable 
action  be  taken  upon  the  application  of  the  city  authorities  of  the  city 
of  Saginaw,  and  that  harbor  lines  upon  this  portion  of  the  Saginaw 
River  be  properly  established. 

It  should  be  stated  in  this  connection  that  the  city  of  Saginaw,  under 
municipal  authority,  some  years  ago  established  a  harbor  line  upon 
the  east  side  of  the  river,  in  a  location  such  that,  if  wharves  were 
built  to  it,  vessels  lying  at  such  wharves  would  prevent  the  passage 
of  other  vessels  through  the  draws  of  the  adjacent  bridges.  The  city 
authorities  are  willing  to  annul  this  harbor  line  provided  one  can  l>e 
established  in  its  place  by  proper  authority. 
Very  respectfully, 

Lansing  H.  Beach, 
Major,  Cm'ps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  TJ.  8.  A. 
(Through  the  Division  Engineer.) 

fl  Not  printed. 
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[Firat  indorsement] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  TIL^  March  12  ^  1903. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  reoonimend€€  for 
approval.  "  "^ 

O.  H.  Ernst,       ,^,2M. 
CoUmd^  Corps  of  Engineers^ 
Di'iyision  Engmeer^  Northwest  Divimmu 

[Second  indorsement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

March  17,  1903. 

Respectfully  returned  to  Major  Beach,  who  is  authorized  to  con- 
sider and  report  upon  the  subject  of  the  establishment  of  harbor  lines 
at  the  locality  in  question,  attention  being  invited  to  the  provisions  of 
section  11  of  the  river  and  harbor  act  approved  March  3,  1899. 

After  the  matter  has  been  carefully  investigated  and  tentative  linesi 
have  been  drawn  upon  a  convenient  map,  the  whole  subject  will  >« 
considered  at  a  public  hearing,  previously  advertised,  at  which  all 
interested  parties  will  be  given  full  opportunity  to  examine  the  pro- 
posed lines  and  express  their  views  thereon. 

With  his  final  report  on  the  proposed  lines,  Major  Beach  will  sub- 
mit a  tracing  showing  the  lines,  with  proper  description,  which  in  his 
opinion  will  best  subserve  the  various  interests  involved. 

In  this  connection  attention  is  invited  to  the  fact  that  the  matter  of 
the  establishment  of  the  harbor  lines  is  one  which  should  be  treated 
with  great  care.  The  lines  to  be  approved  should  be  so  marked  and 
described  that  their  position  at  any  point  of  the  locus  may  be  deter- 
mined with  precision  and  without  unusual  difficulty,  and  the  monu- 
ments to  which  they  are  referred  should  be  such  f^  are  not  likelv  to 
be  disturbed  by  ordinary  changes.  Furthermore,  the  lines  should  be 
so  fixed,  with  regard  to  present  and  future  land  and  water  intere^t^, 
that  the  necessity  for  future  modifications  may  be  obviated  so  far  a<< 
possible,  and  thus  reduce  to  a  minimum  the  likelihood  of  emharra^in^ 
controversies  arising,  in  which  the  rights  of  propjerty  and  the  efficiency 
of  the  work  of  the  department  may  be  brought  in  question. 

To  be  returned. 

A.  Mackenzie, 
Acting  Chief  of  Knqlneer^. 

(Through  the  Division  Engineer.) 

[Third  indoniement.1 

Office  Division  Engineer,  Northwest  Division, 

Chicago,  III.,  March  20,  19ai. 
Respectfully  transmitted  to  Maj.  Lansing  H.  Beach. 

O.  H.  Ernst, 
Colond,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 
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[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich,,  Fehruary^S,  1904.. 
Respectfully  returned  to  the  Chief  of  Engineers,  with  tracing^* 
showing  the  proposed  harbor  lines  for  Saginaw  River  within  the  limits 
of  the  city  of  Saginaw,  Mich.,  together  with  a  description  of  the*  lines 
sho>:^^  upon  the  map. 

The  lines  have  been  drawn  after  consultation  with  the  property 
owners  along  the  river  front,  the  vessel  men,  and  the  city  authorities, 
and,  as  will  be  seen  from  the  description,  are  referred  as  far  as  prac- 
ticable to  city  datum  points.  The  aescription  is  given  for  one  side 
of  the  river  only,  the  other  side  being  laid  parallel  to  and  430  feet 
from  the  line  described.  This  was  thought  preferable  to  attempting 
to  describe  both  sides,  as  if  two  sides  were  described  separately  a 
slight  difference  in  location  would  involve  an  uncertainty  as  to  which 
should  be  the  governing  line  and  produce  a  corresponding  uncertainty; 
with  one  line  as  the  datum  and  the  other  referred  to  it,  such  ambiguity 
would  be  avoided. 

Lansing  H.  Beach, 
Majm\  Corp^  of  Engineers. 

[Seventh  indorsement] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wdshingtmi,  November  17^  190^. 

Respectfully  submitted  to  the  Secretary  of  War. 

Request  is  made  by  the  authorities  of  .the  city  of  Saginaw,  Mich., 
for  the  establishment  of  harbor  lines  on  Saginaw  River  within  the 
corporate  limits  of  said  city. 

The  request  is  presented  through  Maj.  Lansing  H.  Beach,  Corps 
of  Engineers,  the  local  engineer  officer,  who  states  that  in  his  opinion 
the  establishment  of  harbor  lines  by  the  United  States  is  essential  to 
the  preservation  of  the  interests  of  navigation  at  the  locality  in  question. 

By  direction  of  this  office  Major  Beach  has  given  the  matter  care- 
ful consideration,  and,  after  consultation  with  property  owners  along 
the  river  front,  vessel  men,  and  the  city  authorities,  has  selected  lines 
for  adoption  by  the  Secretary  of  War  under  authority  conferred  by 
section  11  of  the  river  and  harbor  act  approved  March  3, 1899. 

Concurring  in  the  views  of  the  local  officer,  I  recommend  that  the 
harbor  lines  selected  by  him,  which  are  delineated  upon  the  accom- 
panying chart®  and  described  in  a  separate  paper  herewith,  be 
approved. 

Should  this  recommendation  meet  with  the  concurrence  of  the  Sec- 
retary of  War,  1  further  recommend  that  he  indicate  his  approval  on 
the  aescription  as  well  as  the  tracing,  both  of  which  have  oeen  pre- 
pared for  his  signature. 

A.  Mackenzie, 
Brig.  Gefii.,  Chief  of  Engineers,  U.  8.  Army. 


DESCRIPTION   OF   PROPOSED   HARBOR   LINES  ON   SAGINAW   RIVER,    MICHIGAN,    WITHIN   THE 

CITY   OF  SAGINAW,  MICH. 

The  harbor  lines  as  recommended  and  shown  on  the  accompanying  map  «  are  two 
lines,  the  an^lar  points  of  which  are  numbered  from  1  to  30,  inclusive.    The 


a  Not  printed. 
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odd  nnmbeiB  represent  the  poiiitt  akng  tlie  eaeterij  or  ri^t  bank  of  the  lirer, 
and  the  even  nambere  thoee  along  the  weeteriy  shore,  or  left  bank. 
The  east  line  ia  deecribed  as  follows: 

I.  Initial  poini.^ln  center  line  of  Yoomans  street^  South  Saginaw,  766w5  fieet  from 
center  line  of  Douglass  street;  thence  X.  S""  2C»^:i=  W.  1,322:1:  feet  to  a  point,  being 

3.  On  the  center  line  of  the  Fere  Marqoette  Belt  Line  Railroad  bndge  645,6  feet 
from  the  center  of  Baver  street,  said  line  intemcting  said  JUrer  stre^  at  n  point  131 
leet  distant  from  the  center  of  Gihnore  street  at  an  angle  of  97^  ¥.  Two  wiiite- 
oak  iioats  or  stakea,  marked  ''U.  8.,"  are  driven  on  sa&  line  440  feet  aurt,  the 
nearest  to  point  3  bong  229.6  ieet  distant  thflvefrom;  thenoe  N.  7"*  f/±:  W.  2;674::= 
feet  to  a  point,  being 

5.  In  the  river,  on  the  center  line  of  Gunbrey  street  prolonged  and  1,302  feet  from 
the  center  line  of  Mackinaw  street  This  point  is  160  feet  from  the  face  of  the  pre^ 
ent  outlet  of  the  Cambrey  street  sewer  and  200  feet  from  an  oak  stake  driven  40  feet 
back  of  the  fsce  of  theootlet  npon  the  axis  of  Gunbrey  street;  thence  N.  8^  25^ ±:  EL 
2,122d:  feet  to  a  point,  being 

7.  In  the  river,  151  feet  from  a  white-oak  post  or  stake  on  the  bank  at  the  river 
and  323  feet  from  another  stake,  the  latter  being  located  in  the  center  line  of  Ma«^- 
inaw  street  prolonged  northeriy  and  1,264.5  feet  distant  from  the  intersection  of 
Webber  street,  the  angle  between  said  extended  line  and  the  range  line  of  the  two 
sUkes  and  point  7  being  59''  36^;  thence  N.  18"*  iy±z  £.  843:1:  feet  to  a  point,  being 

9.  In  the  river  at  the  intersection  of  the  two  sidesK>f  a  triangle  whose  base  is  the 
distance  between  points  11  and  12,  hereinafter  described,  the  angle  at  11  beiog  9^** 
30^  and  the  angle  at  12  being  Ol""  10^.  It  is  also  190  feet  from  a  white-oak  ^ike  <m 
the  east  bank  and  450  feet  from  point  10,  the  points  9  and  10  and  the  stake  bemg  on 
range.    Thence  N.  40^  4fy±i  E.  914dr  feet  to  a  point,  being 

II.  On  the  center  line  of  Court  street  and  2(».2  feet  from  th^  an^e  in  said  street. 
This  point  is  marked  by  a  spike  in  the  axis  of  the  Court  Street  Bndge.  Thoice  N. 
48*"  y±:  K  ],636±:  feet  to  a  point,  being 

13.  In  the  river,  on  the  center  Une  oiMonroe  street  extended  across  the  river,  613 
feet  from  the  center  line  of  Niagara  street  and  120  feet  from  a  white-oak  post  or  itake 
driven  on  the  east  bank  of  the  river  on  the  said  extended  cent^  line  of  Monroe 
street    Thence  N.  56''  10^±:  £.  2,147d=  feet  to  a  point,  being 

15.  On  the  center  line  of  Bristol  street,  east  side.  574.8  feet  from  the  center  line  of 
Tilden  street  This  point  is  marked  bv  a  spike  in  toe  axis  of  the  Bristol  Street  Bridge. 
Thence  N.  48*»  45^^  E.  1,532±  feet  to"a  point,  being 

17.  A  spike  in  the  top  timber  of  the  wharf  of  Mitts  A  MerriU's  foundry,  in  the 
prolongation  of  the  center  line  of  Holden  street  and  214  feet  distant  from  the  axis  of 
Tilden  street    Thence  N.  28**^:  £.  926d:  feet  to  a  point,  being 

19.  228.7  feet  from  the  axis  of  Tilden  street,  upon  a  line  drawn  from  a  point  of  said 
axis  18.8  feet  north  of  the  axis  of  Emerson  street  and  making  an  anm  of  89°  39^ 
with  the  axis  of  Tilden  street  to  the  south  of  said  line.  It  is  marked  dv  a  spike  in 
the  center  of  the  Michigan  Central  Bailroad  bridge.  Thence  N.  23"^  20^rb  £.  888=^ 
feet  to  a  point,  being 

21.  215  feet  from  the  center  line  of  Tilden  stree^  u^n  a  line  dravm  throogfa  a 
point  upon  said  center  line  25  feet  northward  from  its  mtersection  with  the  north 
line  of  Thompson  street  and  making  an  angle  of  80**  2F  with  said  center  line  of  Til- 
den street  This  point  is  at  present  marked  by  a  spike  on  the  axis  of  the  Giand 
Trunk  Railroad  brid^.    Thence  N.  lb""  30^d:  £.  1.825=h  feet  to  a  point,  bein^ 

23.  In  the  center  hue  of  Genesee  avenue,  165.5  feet  froin  its  intersection  with  the 
center  line  of  Tilden  street    Thence  N.  14^±z  E.  876d:  feet  to  a  point,  being 

25.  In  the  center  line  of  Johnson  street,  166  feet  from  its  intersection  with  the 
center  line  of  Tilden  street    Thence  N.  12**  45^  £.  1,965  feet  to  a  point,  being 

27.  On  the  southwest  comer  of  the  wharf  and  warehouse  of  Symons  Bro&  A 
Co.,  200  feet  from  an  iron  bolt  driven  in  the  ground  on  line  with  the  south  line  of 
said  warehouse,  which  bolt  is  479.3  feet  distant  from  an  iron  monument  at  the 
intersection  of  Washington  avenue  and  Potter  street,  measured  on  a  line  forming  an 
angle  with  said  Washington  avenue  of  53®  49^.  The  angle  between  this  line  and  the 
south  line  of  the  warehouse  is  22''  13^  Thence  N.  14®  S(y±:  £.  490d=  feet  to  a  pcunt, 
being 

29.  Point  of  Urminaiion,—^! ,%  feet  from  the  axis  of  Washington  avenue,  on  a  line 
making  an  angle  of  89®  15^  with  said  axis  and  intersecting  it  at  a  point  150.3  feet 
northwardly  from  an  iron  monument  at  the  intersection  of  Washington  avenue  and 
Potter  street  Point  No.  29  is  marked  by  a  spike  in  the  oenterline  of  the  Pere 
Marquette  Kailroad  bridse. 

The  west  line  is  descrioed  as  follows: 
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2.  IniHai  point. — In  the  river  near  the  west  bank  on  line  with  the  axis  of  Youmans 
street  prolonged  across  the  stream,  1,196.5  feet  from  the  center  of  Douglass  street 
and  430  feet  distant  from  point  No.  1;  also  25.5  feet  from  an  oak  post  or  stake, 
marked  **  U.  S."  and  driven  on  the  west  bank  on  said  line.  Thence  N.  8**  45' h=  W. 
l,300d:  feet  to  a  point,  being 

4.  430.4  feet  from  point  No.  3  in  the  line  determining  said  point  3,  and  1,076  feet 
from  the  axis  of  River  street  on  the  said  line.  It  is  marked  by  a  spike  on  the  center 
line  of  the  Pere  Marquette  Belt  Line  Railroad  bridge.  Thence  N.  I'^dz  W.  2,703±: 
feet  to  a  point,  being 

6.  In  tne  river  upon  the  axis  of  Cambrey  street  prolonged,  and  1,733  feet  from 
the  axis  of  Mackinaw  street.  It  is  also  38  feet  eastwardly  from  an  oak  stake  driven 
on  the  old  lumber  dock  and  in  the  axis  of  Cambrey  street  Thence  N.  8**  30^+  E. 
2,214=b  feet  to  a  point,  being 

8.  In  the  river  near  the  northeast  comer  of  an  unused  pile  and  slab  dock  and  431 
feet  from  point  7  upon  the  line  connecting  it  and  the  stakes  by  which  point  7  is 
determined.  An  oak  stake  is  driven  in  the  dock  5  feet  south  of  the  range  and  40 
feet  from  point  8.    Thence  N.  17**  lyzfc  E.  964d=  feet  to  a  point,  being 

10.  Marked  bv  a  spike  driven  in  the  top  timber  of  the  Michigan  Central  Railroad 
wharf.  172  feet  from  the  center  line  of  Nia^ra  street  and  187. 6  feet  from  the  center 
line  of  Mackinaw  street,  measurements  being  made  at  right  angles  with  said  streets, 
respectively.    Thence  N.  41**  lO^d:  E.  1,053±:  feet  to  a  point,  being 

12.  The  axirof  Court  street,  166.8  feet  from  the  center  line  of  Niagara  street.  It 
is  marked  by  a  spike  in  the  center  line  of  the  Court  Street  Bridge.  Thence  N.  48** 
y±z  £.  l,660db  feet  to  a  point,  being 

14.  In  the  river,  on  the  center  line  of  Monroe  street,  180  feet  from  the  center  line 
of  Niagara  street  and  80  feet  from  an  oak  post  driven  in  the  axis  of  Monroe  street. 
Thence  N.  55*»  50^^=  E.  2,265zfc  feet  to  a  point,  being 

16.  The  northeast  corner  of  the  wharjf  of  the  A.  W.  Wright  Lumber  Companv, 
314.6  feet  from  the  center  line  of  Niagara  street  at  its  intersection  with  the  northerly 
boundary  line  of  said  company's  mill  property.  Thence  N.  48**  15^^  E.  l,336zh  feet 
to  a  point,  being 

18.  On  an  island  formed  by  the  remains  of  an  abandoned  lumber  dock  in  front  of 
Henr^  Passolt's  soap  factory  and  at  the  intersection  of  two  sides  of  a  triangle  whose 
base  IS  the  distance  between  points  19  and  20,  the  an^sle  at  19  being  57**  5CK,  that  at 
20  being  95**  15^.  The  point  is  marked  by  an  oak  stake  115  feet  from  the  nearer  of 
two  oak  stakes  50  feet  apart  on  the  west  liank  and  on  the  line  joining  points  17  and 
18,  and  also  420.9  feet,  measured  along  the  same  line,  from  the  axis  of  Niagara  street. 
Thence  N.  28**  3(y±:  E.  804ifc  feet  to  a  point,  being 

20.  659.4  feet  from  the  center  line  of  Tilden  street  on  the  line  determining  point 
No.  19.  It  is  marked  by  a  spike  on  the  center  line  of  the  Michigan  Central  lUilroad 
bridge.    Thence  N.  23°  20^d=  E.  892dt:  feet  to  a  point,  being 

22.  651  feet  from  the  axis  of  Tilden  street  upon  the  line  used  to  determine  point 
No.  21,  and  436  feet  from  point  No.  21  on  said  line.  It  is  marked  by  a  spike  in  the 
center  of  the  Grand  Trunk  Railroad  bridge.  Thence  N.  15**  30^d=  E.  l,748d=  feet  to 
a  point,  being 

24.  In  the  axis  of  Genesee  avenue,  242.7  feet  from  the  intersection  of  the  west  line 
of  Niagara  street,  430  feet  from  point  No.  23  and  595.5  feet  from  the  axis  of  Tilden 
street.    Thence  N.  14*^+  E.  880=b  feet  to  a  point,  being 

26.  In  the  axis  of  Johnson  street,  596  feet  from  the  center  line  of  Tilden  street 
Thence  N.  12'»  45^^=  E.  1.960=fc  feet  to  a  point,  being 

28.  In  the  river,  433  feet  from  point  No.  27  on  the  ran^  with  said  point  No.  27 
and  an  iron  bolt  200  feet  east  of  same,  as  hereinbefore  described.  It  is  599.2  feet  from 
a  spike  upon  said  ranee  and  in  the  floor  of  a  road  bridge  near  C.  S.  Bliss  &  Co.'s  mill 
office.    Thence  N.  14^  SO'ih  E.  591  ifc  feet  to  a  point,  being 

30.  Point  of  termination. — 1,141.3  feet  from  tne  axis  of  Washington  avenue  on  a 
line*  making  an  angle  of  89**  ly  with  said  axis  and  intersecting  it  at  a  point  150.3  feet 
northwardly  from  an  iron  monument  at  the  intersection  of  W^hineton  avenue  and 
Potter  street.  Point  No.  30  is  marked  by  a  spike  in  the  center  line  of  the  Pere 
Marquette  Railroad  bridge. 

War  Department, 

November  19,  1904. 

Approved. 

BoBERT  Shaw  Oliver, 
Acting  Secretary  of  War. 
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[The  references  in  roman  are  to  yolume  and  thcM^e  in  arabic  to  page.] 

A,    • 

Absecon  Inlet,  N.  J.,  removal  of  wrecks v,  186, 1123 

Academy  Creek,  Ga.  {see  Brunswick  Harbor) v,  283;  vi,  1279 

Acushnet  River,  Mass.,  improvement  of  New  Bedford  Harbor v,  80, 851 

Agate  Bay,  Minn.,  improvement  of  harbor v,  509;  vi,  1969 

Agostino  C.  (barge),  removal  of  wreck  of v,  270;  vi,  1258 

Ahnapee  (Algoma)  Harbor,  Wis.,  improvement  of v,  531;  vi,  2028 

Aitken,  Kate  V.  (schooner) ,  removal  of  wrecl» of v,  270;  vi,  1258 

Alabama  River,  Ala. : 

Improvement  of '. v,  324 ;  vi,  1343 

Survey  of 7 v,329;  vi,  1351 

Alameda,  Cal.,  improvement  of  Oakland  Harbor v,  646;  vii,  2424 

Alaska,  survey  for  wagon  road  and  military  trail v,  752;  vii,  2845 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via. .  v,  232, 1196 
Albemarle  Sound,  N.  C. : 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound v,  232, 1196 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River. . .  v,  231, 1195 

Albertina  ( barkentine),  removal  of  wreck  of v,  93, 868 

Algoma  ( Ahnapee)  Harbor,  Wis.,  improvement  of v,  531 ;  vi,  2028 

Alice  (barge),  removal  of  wreck  of v,  163, 1085 

Allegheny  River,  Pa,: 

Construction  of  locks  and  dams v,  478;  vi,  1854 

Estimate  of  cost  for  completion  of  Locks  and  Dams  2  and  3 v,  480;  vi,  1862 

Improvement  bv  open-channel  work v,  480;  vi,  1860 

Improvement  of  Pittsbure  Harbor v,  472;  vi,  1839 

Operating  and  care  of  locks  and  dams v,  479;  vi,  1857 

AUerton,  Point,  Boston  Harbor,  Mass.,  removal  of  wreck  off v,  74, 835 

Allouez  Bay,  Wis.  {see  Duluth  Harbor) v,510;  vi,  1971 

AUoway  Creek,  N.  J.,  improvement  of v,  167, 1100 

Alpena  Harbor,  Mich. ,  improvement  of v,  582;  vi,  2223 

Altamaha  River,  Ga.,  improvement  of v,  278;  vi,  1274 

Alviflo  Harbor,  Cal.: 

Bridges  over  Warm  Spring  and  Coyote  creeks v,  724 

Improvement  of v,  644;  vii,  2421 

Ambrose  channel.  New  York  Harbor,  N.  Y. : 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

Amelia  River,  Fla.     {See  Fernandina.) 

American  Island,  Missouri  River,  S.  Dak. ,  bridge  at v,  721 

Amite  River,  La.,  improvement  of v,  369;  vi,  1462 

Anacostia  River,  D.  C. : 

Bridge  at  Washington v,  729 

Improvement  of v,  206, 1155 

Survey  of  United  States  land  within  flats  of v,  20 

Anahuac  channel,  Tex.,  improvement  of v,  389, 390;  vi,  1502 

Anclote  River,  Fla.,  improvement  of v,  304, 305;  vi,  1312 

Andrews,  Grace  (schooner),  removal  of  wreck  of v,  329;  vi,  1351 

Andura  (Nandua)  Creek,  Va.,  improvement  of v,  214, 1166 

Anna  Laura  (schooner),  removal  of  wreck  of 1 v,  93, 869 

Annapolis,  Md. ,  bridge  across  Severn  River v,  723 
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Ann,  Cape,  Mass.: 

Construction  of  harbor  of  refuge v,  46, 805 

Improvement  of  Rockport  Harbor v,48.fti»7 

Removal  of  wreck  at  Pigeon  Cove  Harbor v,  74,  N"»i> 

Anne  Arundel  County,  Md.,  bridge  of v,  723 

Ann  Virginia  (schooner),  removal  of  wreck  of v,  186, 1123 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay v,311;  vi,1323 

Improvement  of  river,  including  the  Cut-off v,  313;  vi,  1326 

Appomattox  River,  Va. : 

Improvement  of.. V v, 229,1192 

Removal  of  wreck  near  Petersburg v,235,12'» 

Appoquinim ink  River,  Del.,  improvement  of v,  175, 1110 

Appropriations: 

Fortifications v,6,13 

Rivers  and  harbors , v,  19 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of v,  731 ;  vn,  33ii3 

Aqueduct,  Washin^n,  D.  C.    See  Washington. 

Aquia  Creek,  Va.,  improvement  of v,215,1167 

Aransas  Pass,  Tex.,  improvement  of v,3ft5;  vi,1510 

Aransas  Pass  Harbor  Company  («^«  Aransas  Ptoi) v,385;  vi,1510 

Aransas  (steamship),  removal  of  wreck  of v,93,869 

Arcadia  Harbor,  Mich.,  improvement  of v,575;  vi,22i^5 

Areata,  Cal.  («€€  Humboldt  Harbor)  ^ v,6fi6;  vii,24;» 

Arch  rock,  San  Francisco  Harbor,  Cal.,  removal  of v,  W6;  vii,2423 

Arkansas  River: 

Gauging  {eee  Mississippi  River  Commission) Vi  716;  viii,  8,  ^ 

Improvement  of v,  412;  vi,  1563 

Armament.     See  Fortifications. 

Army  War  College,  Washington,  D.  C: 

Erection  of  buildings  for 1  v,  748;  vii,2S25 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vii,2835 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Harbor  lines v,  718, 1056, 1069, 1062 

Improvement  of v,  143,lCc^^ 

Arthur  Lake,  La.  (see  Mermentau  River) v,  371 ;  vi,  1465 

Ashepoo  River,  S.  C,  waterway  via v,268;  vi»1355 

Ashland,  Ky.: 

Bridge  across  Ohio  River v,  721 

Improvement  of  Ohio  River v,462;  vi,  17S6 

Ashland  and  Ironton  Bridge  Company,  bridge  of v,721 

Ashland  Harbor,  Wis.,  improvement  of v,515;  vi,  1991 

Ashley  River,  S.  C. ,  removal  of  wreck  near  Lambs ¥,^270;  vi,  125S 

Ashtabula   Harbor,   Ohio,   improvement   of,   including   dredge   construc- 
tion   V,  615, 1092;  vn,2355 

Assawaman  Bav,  Del.,  waterway  via v,  184, 1120 

Assiscunk  Creek,  N.  J.,  bridge  at  Burlington v,722 

Assistants: 

Civilian,  to  engineer  officers v,  19 

On  duty  in  Office  of  the  Chief  of  Engineers v,752 

Astoria,  Oreg.,  improvement  of  Columbia  Kiver  below  Tongae  Point,  v,  684;  vii,  24S:i 
Atchafala^a  River,  La. : 

(iaugiug  (^ftee  Mississippi  River  Commission ) v,  716;  vin,  8,  S6 

Rectification  of  moutn  by  Mississippi  River  Commission v,  716;  viii,3,40 

Atlantic  and  North  Carolina  Railroad  Company,  bridges  of v,  725 

Atlantic  City,  N.  J. ,  removal  of  wrecks  at  Absecon  Inlet v,  186, 1123 

Atlantic  Coast  Line  Railroad  Company,  bridge  of v,  726 

Atlantic  (South)   States,  removal  of  water  hyacinths   from  Florida  wa- 
ters  v,308;  vi,131S 

Attorney -General,  reports  by: 

On  title  to  land  embraced  within  flats  of  Anacostia  River,  D.  C v,20 

On  title  for  use  of   water  at  Willamette   Falls,   Willamette  River, 

Oreg v,692;  vn,2497 

Augusta,  Ga.: 

Improvement  ©f  Savannah  River  above ^,275;  vi,  1269 

Improvement  of  Savannah  River  below v,278;  ti,1267 

Aux  Bees  Scies  Lake,  Mich,  (see  Frankfort  Harbor) v,576;  vi,2207 
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B. 

Back  Bay  of  Biloxi,  MisB.  (««e  BUoxi  Harbor) v,347;  vi,1422 

Back  Cove.  Portland,  Me.  (a^-e  Portland) .  v,35,793 

Back  Creek,  Md. ,  removal  of  sunken  piles,  rafts,  etc v,  202, 1147 

Back  ( Weymouth )  River,  Mass. ,  improvement  of v,  63, 825 

Bad  River,  Mich.,  improvement  of v,  583;  vi,  2224 

Bagaduce  River,  Me.,  improvement  of v,  25, 784 

Bagdad,  Fla.,  bridge  across  Blackwater  River v,723 

Baker,  W.  C,  bridge  of v,  727 

Ballard,  Wash,  {see  Pujjet  Sound-Lake  Washington  waterway) v,  701;  vii,  2541 

Baltimore  and  Ohio  Railroad  Company: 

Bridge  across  Cuyahoga  River,  near  Houston  street,  Cleveland,  Ohio.,      v,  725 

Bridge  across  old  bed  of  Cuyahoga  River  at  Cleveland,  Ohio v,  729 

Bridges  across  Monongahela  River  below  Fairmont,  W.  Va v,  729 

Baltimore  Harbor,  Md. : 

Bridges  across  Jones,  North  Point,  and  Shallow  creeks v,  725 

Defenses  of v,5 

Improvement  at  Spring  Garden v,  189, 1130 

Improvement  of  channel  to v,  186, 1125 

Improvement  of  channel  to  Curtis  Bay v,  189, 1129 

Baltimore,  Sparrows  Point  and  Chesapeake  Railway  Company,  bridges  of . .      v,  725 
Bangor  Harbor,  Me. : 

Bridge  across  Kenduskeag  River v,  727 

Improvement  of  Penobscot  River v,  26, 786 

Bar  Harbor,  Me. : 

Construction  of  breakwater v,23,782 

Defensesof  Frenchman  Bay v,5 

Bar  Lake,  Mich.  («e«  Arcadia  Harbor) v,575;  vi,2205 

Barney,  Commodore  (ferryboat),  removal  of  wreck  of v,  309;  vi,  1320 

Barracks,  Washington,  D.  C.    See  Washington  Barracks. 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam v,  505;  vi,  1952 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of v,  405;  vi,  1538 

Bass  River,  Mass.,  bridge  at  Beverly v,724 

Bassriver,  Mich.,  bridge  across  Grand  River v,  725 

Batteries,  gun  and  mortar v,  5, 13, 15 

Battery,  the.  New  York,  N.  Y.,  removal  of  reef  in  North  (Hudson)  River, 

off  Pier  A v,  136, 1009 

Bay  City,  Mich.: 

Bridge  across  Saginaw  River v,  723 

Improvement  of  Saginaw  River v,  582;  vi,  2224 

Bay  Ridge  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  137, 1016 

Bayside  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 

Beaufort  County,  N.  C,  bridge  of v,730 

Beaufort  Harbbr,  N.  C: 

Improvement  of v,  244, 1212 

Improvement  of  waterway  to  Newbern v,  243, 1210 

Improvement  of  waterway  to  New  River v,  246, 1214 

Beaufort  Harbor  and  River,  S.  C. : 

Defensesof  Port  Royal  Sound * v,  5 

Improvement  of  river v,269;  vi,  1256 

Improvement  of  waterway  to  Charleston,  8.  C v,  268;  vi,  1255 

Improvement  of  waterway  to  Savannah  {see  Savannah  Harbor) .  v,  270;  vi,  1259 

Beaufort  Inlet,  N.  C,  improvement  of v,  245, 1214 

Beaufort  River,  8.  C.    See  Beaufort  Harbor  and  River. 
Bee  Tree  shoals,  Tennessee  River,  Ala.,  improvement  of,  with  modified  proj- 
ect   y,455;  vi,1737,1742 

Belfast,  Me.,  bridge  across  Passagassawaukeag  River v,  728 

Belle  Isle,  Detroit  River,  Mich.,  removal  of  wrecks  at v,  601;  vii,  2288 

Belle  River,  La.,  removal  of  water  hyacinths v,  380;  vi,  1476 

Belle  River,  Mich.,  improvement  of v,588;  vi,2233 

Bellingham  Bay  and  Harbor,  Wash. : 

Improvement  of  Whatcom  Creek  waterway  {see  Puget  Sound  ajid  New 

Whatcom  Harbor) y,696,707;  vii, 2514, 2562 

Removal  of  Starr  rock  (w«  Puget  Sound) v,697,698;  vn,2514 

Bellmans  Creek,  N.  J.,  bridge  near  Granton v,  724 

BexmettB  Creek,  Va.,  bridge  across v,728 
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Benton  Harlx)r,  Mich.,  improvement  of  St.  Joseph  Harbor v, 556;  vi, 21«^1 

Benton  Harl)or  Canal,  Mich,  (see  St.  Joseph  Harbor) v,556;  vi,21»>l 

Berrien  County,  Mich.,  bridge  of - -      y,7'2l 

Beverly  Harbor,  MasH.: 

Eri(ij?e  aiTOHS  Base  River ^ ^^'  "~^ 

Improvement  of v.  51,  SIO 

Big  Apsawaman  Bay,  Del.,  waterway  via v,  1S4, 112>j 

Big  Barren  River,  Ky.,  operating  and  care  of  lock  and  dam v,  505;  vi,  \9-y2 

B\^  Hocking  River,  Ohio,  ice  harlK)r  in  Ohio  River  near ^',462;  vi,  17J4 

Big  Kanawha  River,  W.  Va. : 

Improvement  of v,  485:  vi,  lSSt2 

Operating  and  care  of  locks  and  dams v,  486;  vi,  1SS3 

Big  Sandy  River,  Va.,  W.  Va.,  and  Ky.: 

Bridge  across  Tug  and  Levisa  forks  at  Cassville,  W.  Va.,  and  Louisa,  Ky .      v,  722 

Bridge  across  Tug  Fork  near  Delorme,  W.  Va v,  720 

Bridges  across  Tug  Fork  in  Mingo  County,  W.  Va.,  and  Buchanan 

County,  Va v,  7i2 

Bridge  across  Tug  Fork  at  Nolan,  W.  Va v,  721 

•Improvement  of,  including  Tug  and  Levisa  forks v,  488;  vi,  1S^»I 

Operating  and  care  of  lock  and  dam v,  490;  vi,  19i0 

Big  Sarasota  Bay,  Fla. ,  improvement  of v,  300;  vi,  1:^)7 

Big  Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa v, 443;  vi,  lt>^9 

Big  Stone  Lake,  Minn.,  survey  of v,  441;  vi,  lt>^*> 

Big  Sunflower  River,  Miss.,  improvement  of v,  409;  vi,  1555 

Biloxi  Harbor,  Miss.,  improvement  of v,  347;  vi,  1422 

Biscayne  Bay,  Fla.,  improvement  of v,  294;  vi,  V^^ 

Bishop  (tug),  removal  of  wreck  of v, 329;  vi,  1351 

Bismarck  Harbor,  N.  Dak.  (Af^*^  Missouri  River) v,442;  yi,16SS^ 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor v,  562;  vi,  2175 

Black  River,  Ark.  and  Mo. ,  improvement  of v,  419;  vi.  1576 

Black  River,  La.,  improvement  of v, 403;  vi,  152S 

Black  River,  Mich. : 

Improvement  at  mouth v,  585:  vi,  2229 

Improvement  at  Port  Huron v,587;  vi,  22:^2 

Black  River,  N.  C,  improvement  of v,249, 1220 

Black  River,  Lorain,  Ohio,  improvement  of v,  609;  vn,  2329 

Black  Rock  Harbor,  Conn,  (see  Bridgeport  Harbor) v,  lOtl,  891 

Black  Rock  Harbor,  N.  Y.: 

Improvement  of v,  625;  vii,  2^^ 

Improvement  of  Buffalo  entrance v,  625;  vir,  2^2 

Improvement  of  Lake  Erie  entrance v,  624;  vii,  2:5^1 

Black  Warrior  River,  Ala.: 

Improvement  above  Tuscaloosa v,  333;  vi,  14O0 

Improvement  below  Tuscaloosa v,  334;  vi,  1400, 1401 

Operating  and  care  of  locks  and  dams ^,  340;  vi,  1410 

Black  water  River,  Fla.: 

Bridge  at  Bagdad v,  723 

Improvement  of v,  320;  vi,  133S 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge v,  90.8*v5 

Improvement  of  Great  Salt  Pond v,  92,S67 

Blood  River,  I^.  (^f^  Tickf aw  River) v,  368;  \%  14*^1 

Blossom  rock,  San  Francisco  Harbor,  Cal.,  removal  of v,  646;  vii,  2423 

Boards  {»re  aho  Commissions): 

Of  Engineers  for  Rivers  and  Harbors  (see  also  Committee,  etc ) .  -  v,  712;  vn,  2569 

On  Fortifications  or  other  Defenses  ( Endicott  Board) v,  5. 7 

Of  Ordnance  and  Fortification v,  5 

Taft  Board  (to  revise  project  of  Endicott  Board) v.  7 

The  Board  of  Engineers v,4,755 

Boats: 

^See  aho  Dredge  IxMits  and  Wrecks. 

Rules  governing  running  of  steamers  on  certain  streams v,  719 

Boeuf  River,  La. ,  improvement  of v,  405;  vi,  1538. 15:^ 

Bogiie  Chitto,  U.,  improvement  of v,  366;  vi,  14-=»> 

«oguo  h aha,  I^.,  improvement  of v,  367;  vi.  14?>9 

ijogiie  Sound,  N.  C,  improvement  of  waterway  via v,  245, 1214 

iiona,  Hiram  R.  (scow),  removal  of  wreck  of v,543;  vt,2©K3 

-Bonnertou,  ^.  C.,  bridge  across  Durhams  Creek v,7.Si) 
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Boom  Island,  Mississippi  River,  Minn.,  bridge  to  Minneapolis v,  728 

Booms,  building  of v,  730 

Borderland  Coal  Company,  bridge  of v,  721 

Boston  and  Albany  Railroad  Company,  bridge  of v,  725 

Boston  and  Maine  Railroad  Company,  bridge  of v,  724 

Boston  Harbor,  Mass.: 

Bridge  across  Charles  River  to  Cambridge  ( Boston  and  Albany  Railroad ) .  v,  725 
Bridge  across  Charles  River  to  Cambridge  ( Boston  and  Maine  Railroad ) .  v,  724 
Bridge  across  Charles  River  at  site  of  Boston  and  Maine  Railroad  bridge 

( temporary  State  bridge) v,  723 

Bridge  across  Charles  River  to  Cambridge  ( Brookline  Street  Bridge ) . . .  v,  727 
Bridge  across  Charles  River  to  Cambridgi*  (at  Brookline  and  Essex 

streets) v,  726 

Bridge  across  Fort  Point  channel  at  Dover  street v,  730 

Bridge  a<T06S  Fort  Point  channel  between  Northern  avenue  and  Oliver 

street V,  726 

Bridge  across  Nei^nset  River  between  Quincy  and  Neponset v,  729 

Defenses  of v,  5 

Harbor  lines  in  Charles  River v,  718,  836 

Improvement  of v,  57,  815 

Lock  and  dam  in  Charles  River v,  730 

Removal  of  wret^k  off  Point  AUerton v,  74,  835 

Branch,  Olive  ( schooner) ,  removal  of  wreck  of v,  42,  800 

Brandy  wine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor .  v,  173,  1105 

Branford  Hartwr,  Conn.,  improvement  of V,  99,  881 

Brazos  River,  Tex.: 

Galveston    and     Brazos    Canal    (ftee   also    Went   Galveston 

Bay) V,  389,390,392;  vi,  1502,1506 

Improvement  between  Old  Washington  and  Waco v,  392 

Improvement  betw^een  Velascoand  Old  Washington v,  393;  vi,  1507 

Improvement  between  Velasco  and  Richmond v,  392;  vi,  1507 

Improvement  of  mouth v,  394;  vi,  1510 

Brazos  River  Channel  and  Dock  Company  (see  Brazos  River) v,  394;  vi,  1510 

Brazos  Santiago  Harbor,  Tex.,  improvement  of v,  397;  vi,  1513 

Breton  Bay,  Md. ,  improvement  of v,  207,  1 159 

Bridge  Creek  Landing,  Va.,  wharf  and  monument v,  739;  vii,  2619 

Bridgeport,  Conn. ,  improvement  of  harbor v,  106,  891 

Bridgeport,  Pa.,  bridge  across  Monongahela  River v,  729 

Bridges: 

Alteration  of,  obstructing  navigation v,  728, 729 

Aque<iuct  Bridge,  Washington,  D.  C,  repair  of v,  731 ;  vii,  2603 

Construction  of,  across  navigable  waters v,  719,  722,  728 

Highway  bridge,  Washington,  D.  C,  to  replace  Long  Bridge...  v,  732;  vii, 2605 
Portland  ( Me. )  engineering  district,  recommendation  regarding  funds 

for  inspection,  etc..  of v,  800 

Rules  governing  opening  of  draws v,  719 

Yellowstone  National  Park,  construction,  etc.,  in v,  744;  vii,  2809 

Broad  Creek  Kiver,  Del.,  improvement  of v,  201,  1145 

Broad  Sound,  Boston  Harbor,  Mass.,  improvement  of v,  57,  815 

Bronx  River,  N.  Y. ,  improvement  of v,  117,  959 

Brooklyn,  N.  Y.     See  New  York  Harbor. 

Browns  Creek,  N.  Y.,  improvement  of v,  126^  975 

Browns  Point,  N.  Y.,  removal  of  wreck  opposite v,  134,  990 

Brownsville,  Pa.,  bridge  across  Monongahela  River  to  Bridgeport v,  729 

Brunswick  Harbor,  Ga.,  improvement  of v,  283;  vi,  1279 

Brunswick  River,  N.  C.  {see  Cape  Fear  River) v,  251,  1224 

Bucksport  Harbor,  Me.,  improvement  of v,  28,  787 

Budd  Inlet,  Wash,  (see  Olympia  Harbor) v,  698;  vii,  2521 

Buffalo  Bayou,  Tex.,  improvement  of,  including  revised  project  and  estimate 

by  Board  of  Engineers  for  Rivers  and  Harbors v,  385;  vi,  1492, 1495 

Buffalo  Creek,  or  River,  N.  Y.     See  Buffalo  Harbor. 
Buffalo  Harbor,  N.  Y.: 

Bridge  across  Buffalo  Creek,  or  River,  at  Ohio  street v,  722 

Improvement  of v,  621 ;  vii,  2374 

Improvement  of  Black  Rock  Harbor v,  625;  vir,  2383 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   v,625;  VII,  2382 
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Buffalo  Harbor,  N.  T.— Continaed. 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . . .  v,  590;  vn,  2?4I 
Improvement  of  Lake  Erie  entrance  to  Erie  Baain  and  Black  Bock  Har- 
bor  V.624;  V1I.23S1 

Wrecks  in  Niagara  River  and  Lake  Erie,  removal  of - v.tJi'r 

ByfEalo  River,  or  Creek,  N.  Y.    See  Buffalo  Harbor. 

Buildings: 

Army  War  College v,  748;  yil'^-^ 

Engineer  School  of  Application v,  748;  vn,>*--i 

Government  Printing  Office,  Washington,  D.  C,  new  boilding. .  v,  748;  vii,  2^il 
Government  Printing  Office,  Washington,  D.  C,  old  boilding  --  v,  747;  vii,2m*4 
Public,  District  of  Columbia v,738;  vii.iyif' 

Bulkhead  lines.    See  Harbor  lines. 

Burlington,  N.  J.,  bridge  across  Aasiscank  Creek v,722 

Burlin^on  County,  N.  J. : 

Bridge  of,  across  Assiscunk  Creek v,722 

Bridge  of,  across  Rancocas  River v.  72:5 

Burlington  Harbor,  Yt,  improvement  of v.70.>.v2 

Burr  Creek,  Conn,  (see  Bridgeport  Harbor) v,106,'^l 

Butte  Citv,  Cal.,  brid^  across  Sacramento  River v,724 

Buttermilk  channel,  >ew  York  Harbor,  N.  Y.; 

Improvement  of v,  139, 1019 

Removal  of  wreck v,  l-iO,  KC4 

Buzzards  Bay,  Mass.,  removal  of  Weepecket  rock .' v,80,S.V) 

Byram  River,  N.  Y.  (w«  Port  Chester  Harbor) A.,  v,  113.954 

C. 

Cabell  County,  W.  Va.,  bridge  of v,726 

Cable  Mlleries v,  11, 14, 15 

Cache  River,  Ark.,  improvement  of v,  418;  vi,  1575 

Caddo  (Fairy)  Lake,  Tex.  and  La.,  improvement  of  Cypress  Bayou,  includ- 
ing  ." v,402;  VI,  1527 

Calaverajt  River,  Cal.  {see  Stockton  and  Mormon  channels) v,650;  vn,24o0 

Calcasieu  River,  La. : 

Improvement  of  mouth  and  passes v,372;  vi,  14*yi 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Caldwell  Parish,  La.,  bndge  of v,721 

California  Debris  Commission v,  714;  vri,  2S<* 

Calo<  isahatohee  River,  Fla.,  improvement  of v,  298, 299;  vi,  1306,  i:^^ 

Calumet  Harbor,  Wis.  (*^^  Fox  River) v,541;  vi,2i4H 

Calumet  Harbor  and  River,  111.  and  Ind.: 

Improvement  of  harbor v,  645;  vi,  21«.W 

Improvement  of  river v,  546;  vi,  21 13 

Cambridije,  Md.,  improvement  of  harbor v,  194, 11^>> 

Cambrid^'e,  !Mas:s.     .SV^  Charles  River. 

Canulen,  Me.,  improvement  of  harbor  at v,  29. 787 

Camden,  N.  J.: 

Defenses?  of  Delaware  River  ( see  also  Technical  detaiL?) v,  5;  vii,  3»07 

Improvement  of  C*X)|)er  Creek v,  lt>5. 1''^*^ 

1  111 [>rovement  of  Delaware  River  at v,  156,  U'^-i 

Cana«ia,  l>v>miuion  <»f: 

Camil  of,  at  Sault  Ste.  Marie,  Ontario,  commerce  through v,  594;  vii.  22.'i»^ 

1  »am  of,  across  t>t.  I^wrenee  River v,7:h.' 

Camils,  ete.  {itt'iaUo  Waterways): 

All»emarle  and  Chesai>eake  Canal,  X.  C,  waterwav  y\s v,  2:>2, 11^ 

Alleiriieny  River,  Pa.,  locks  and  dams v, 478, 479. 480;  vi,  1854. 1S77, 1'^'i 

Api»rof>riation  ft»r  oi>eraiion  and  care v,  19,  i^"* 

Asliepoo  River  to  South  t^listo  River,  S.  C.  (see  Charleston-Beaufort 

waterway ) v,  268:  vi.  12.v> 

Barren  River,  Ky.,  lock  and  dam v,  5(15;  vi,  1H>2 

lU-e  Tree  Shoals  Canal,  Ala.,  improvement  of,   with   modified  proj- 

e<t v,4o5;  vi,  1737,1742 

Henton  Harlnir  Canal,  Mich.  (j»e^  St.  Joseph  Harbor) v,55<5;  vi,21HI 

HiiT  Barren  Kiver,  Ky.,  lock  and  dam v,  nOo;  vi,  19^2 

Wis  Kanawha  River,*  W.  Va.,  looks  and  dams v,  485, 486;  vi,  18.**2,  I^*<> 

Big  Sandv  River,  W,  Va.  and  Kv..  locks  and  dams v,  48S,  490;  n,  1901, 1910 
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Canals,  etc. — Continaed. 

Big  Stone  Lake,  Minn.,  reservoir  dam •- v,441;  vi,  1686 

Black  Warrior  River,  Ala.,  locks  and  dams. .  v,  333, 334, 340;  vi,  1400, 1401, 1410 

Boston,  Mass.,  lock  and  dam  in  Charles  River v,730 

Calaveras  River,  Cal.,  to  Mormon  channel,  San  Joaquin  River. .  v,  660;  vii,  2430 

Canadian  Canal,  St.  Marys  River,  Ont.,  commerce v,  594;  vii,  2250 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams v,  250, 1222 

Care  and  maintenance,  appropriation  for v,  19,20 

Cascades  Canal,  Columbia  River,  Oreg v,  673, 675;  vii,  2460, 2462 

Charles  River,  Boston,  Mass.,  lock  and  dam v,  730 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via v,  243, 1210 

Colbert   Shoals    Canal,  Ala.,  improvement   of,  with    modified    proj- 
ect  v,455;  VI,  1737,1742 

Columbia  River,  Cascades  Canal v,673,675;  vn,2460,2462 

Columbia   River,    The   Dalles    Rapids    to    Celilo    Falls,    locks   and 

canal v,671;  vii,2458 

Congaree  River,  S.  C,  lock  and  dam v,263;  vi,1248 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams v,  326, 329;  vi,  1346, 1350 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams...  v, 448, 450;  vi,  1724, 1728 

Davis  Island  dam,  Ohio  River,  Pa v,474;  vi,  1841 

Des  Moines  Rapids  Canal,  Mississippi  River v,429;  vi,  1647 

Des  Plaines  River,  111.,  waterway  via v,548;  vi,2118;  viii,10,41 

Dismal  Swamp  Canal,  Va.  and  N.  C. ,  waterway  via v,  231, 1195 

Duluth  Canal,  Minn v,510;  vi,1971 

Edisto  (South)  River  to  Ashepoo  River,  S.  C.  (we  Charleston-Beaufort 

waterway) v,268;  vi,1256 

Elk  River  Shoals  Canal,  Ala v,  455, 458;  vi,1737,1762 

Estherville-Minim  Creek  Canal,  S.  C v,260;  vi,1246 

Expenditures  for  operation  and  care v,19,20 

Fox  River,  Wis.,  locks  and  dams v,541,543;  vi,2049,2053 

Galena  River,  111.,  lock  and  dam v,430;  vi,1656 

Galveston  and  Brazos  Canal,  Tex.    (see   also  West   Galveston   Bay, 

etc.) V, 389,  390, 392;  vi,1502,1506 

Gowanus  Canal,  New  York  Harbor,  N.  Y.  (see  Gowanus  Bay) v,  137, 1016 

Grand  Rapids,  Wabash  River,  lock  and  dam v,  500, 502;  vi,  1945, 1947 

Great  Kanawha  River,  W.  Va.,  locks  and  dams v,  485, 486;  vi,  1882, 1883 

Green  River,  Ky.,  locks  and  dams v,504,505;  vi,1949,1952 

Hales  bar,  Tennessee  River,  lock  and  dam v,  455, 456;  vi,  1739 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam v,  478, 479;  vi,  1854, 1857 

Hook  Canal,  N.  Y.,  bridge  across v,730 

Illinois  and  Mississippi  Canal,  III.,  construction  of v,  550;  vi,  2144 

Illinois  and  Mississippi  Canal,  III.,  operating  and  care v,  430;  vi,  1653 

Illinois  River,  III. ,  locks  and  dams v,  548, 549;  vi,  2137, 2141 

Illinois    River,    111.,    waterway    to    St.   Louis,    Mo.,    and    Lockport, 

via v,548  vi,2n8;  viii,10,41 

Kampsville  lock  and  dam,  Illinois  River,  111 v,  548, 549;  vi,  2137, 2141 

Kanawha  River,  W.  Va.,  locks  and  dams v,  485, 486,  vi,  1882, 1883 

Kentucky  River,  Ky.,  locks  and  dams v,  491, 493;  vi,  1912, 1918 

Keweenaw  Bay  to  Lake  Superior v,518,520;  vi,  1996 

Lagrange  lock  and  dam,  Illinois  River,  III v,  548, 549;  vi,  2137, 2141 

Lake  Washington  Canal,  Wash v,701;  vii,2541 

Levisa  Fork,  Big  Sandv  River,  Ky.,  locks  and  dams v,  488;  vi,  1901, 1910 

Little  Kanawha  River,'  W.  Va.,  lock  and  dam v,  483, 484;  vi,  1878, 1880 

Lockport,  111.,  to  St  Louis,  Mo.,  waterway v,548;  vi,2118;  viii,  10,41 

Louisville  and  Portland  Canal v,  493, 498;  vi,  1929, 1936 

Michigan  Lake  to  Sturgeon  Bay v,  529, 530;  vi,  2021, 2026 

Minim  Creek-Estherville  Canal,  S.  C v,  260;  vi,  1245 

Mississippi  River,  Des  Moines  Rapids  Canal v,  429;  vi,  1647 

Mississippi  River  to  Illinois  River,  construction  of v,  550;  vi,  2144 

Mississippi  River  to  Illinois  River,  operating  and  care v,  430;  vi,  1653 

Mississippi  River,  Moline,  III.,  lock  and  dam v,  429;  yi,  1652 

Mississippi  River,  reservoirs v,  432, 434;  vi,  1670, 1675 

Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams v,  431;  vi,  1663 

Mississippi   River,  waterway  from  St.  Louis,  Mo.,  to  Lockport,  111., 

via v,548;  vi,2118;  viii,10,41 

MolineHarbor,  III.,  lock  and  dam v,429;  vi,  1652 

Monongahela  River,  locks  and  dams v,  466, 468, 471 ;  vi,  1824, 1827, 1831 
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Canalfl,  etc. — Continued. 

Moi^an  Canal,  Tex.;  im  pro  vement  of  (>»«^  Galveston  ship  channel) .  v,  385;  vi,  14K? 

Morgan  Canal,  Tex.,  operating  and  care v,  387;  vt.  14^ 

Mormon  channel,  San  Joaquin  River,  CaL,  to  Calaveras  River..  v,650;  vii,24;y> 

Moscjuit4)  Creek  Canal,  S.  C.  {see  Santee  River) v,  260:  vi,  124.'^ 

Muscle  Shoals  Canal,  Ala.,  improvement  and  care v,  455, 458;  vi,  1737, 17r«2 

Mu8cle  Shoals  Canal,  Ala.,  right  of  way,  acquisition  of  land,  and  water 

power v,461:  vi,17m> 

Muskingum  River,  Ohio,  locks  and  dams v,  486, 487;  vi,  1890,  ISv^l 

Navigation  of,  rules  governing ^."1"^ 

New  York  Harbor,  N.  Y.,  Hook  Canal,  bridge  across v,  7:X« 

North  Carolina  Cut,  N.  C. ,  waterway  via v,  232, 1  li*i 

Ohio  River,  Davis  Island  dam,  Pa  .\ v,  474;  vi,  1^1 

Ohio  River,  Locks  and  Dams  1  and  6,  operating  and  care v,  474:  vi,  1S41 

Ohio  River,  Locks  and  Dams  2-7,  construction  of v,  475;  vi,  l.<4-> 

Ohio  River,  Lcx-ks  and  Dams  8,  11, 13,  18,  19,  26 v,  481 ;  vi.  is:2 

Ohio  River,  Lock  and  Dam  37 v,  464;  vi,  I'^I'i 

Ohio  River,  Louisville  and  Portland  Canal v,  493, 498;  vi,  1929,  lR>i 

Operation  and  care,  appropriation  for v,  19.  '3> 

Osage  River,  Mo.,  lock  and  dam v,  445;  vi,  170:> 

Ottertail  Lake  and  River,  Minn.,  reservoir  dam v,  441 ;  vi,  1^*^ 

Oua<*hita  River,  Ark.  and  La.,  locks  and  dams v,  4QS;  vi,  1V> 

Plaquemine  Bayou,  La.,  lock v,  361 ;  vi.  144o 

Portage  Lake  canals,  Mich.,  improvement  and  care v,  518, 520;  vi,  lPi*> 

Piiget  Sound-Lake  Washington,  waterway v,  701 ;  vii,  254 1 

Red  I^ake  and  Red  Lake  River,  Minn.,  reservoir  dam v,  441 ;  vi.  IHi^ 

Regulations  governing  navigation  of v,  71>^ 

Rock  River,  III.,  construction  of  canal  around v, 550;  vi,  2144 

Rock  River,  111.,  operating  and  care  of  canal  around v,  430;  vi,  l*v>:3 

Rough  River,  Ky.,  lock  and  dam v,  507, 508;  vi,  1963. 19^ 

Rules  governing  navigation  of v,  71S 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care.,  v, 598, 599;  vii,  2276, 227S 

St.  I^wrence  River,  dam  between  Adams  and  Les  Galops  islands v,  7^>0 

St.  Ix)uis,  Mo.,  to  Lockport,  111.,  waterway v,  548;  vi,  2118;  viii,  10. 41 

St.  Marys  Falls  Canal,  Mich.,  improvement  and  care. .  v,  592, 594;  vii,  2244, 224J> 

St.  Marys  Falls  canals,  Mich,  ana  Ont. ,  commerce v,  594;  vii,  iTiiO 

Salmon  Bay,  Wash. ,  waterway  via v,  701 ;  vii,  2541 

Scott  Point,  Tennessee  River,  lock  and  dam  at  Hales  bar,  near,  v,  455, 456;  vi.  17:>9 

Seattle  Canal,  Wash v,701;  vii,2541 

Shilflhole  Bav,  Wash. ,  waterway  via v,  701 ;  vn,  2541 

Sixmile  Island,  Allegheny  River' Pa.,  lock  and  dam..  v,478,480;  vi,  1854,1857,1862 
South  Edisto  River  to  Ashepoo  River,  S.  C.  (see  Charleston-Beaufort 

waterway) v,  268;  vi,  125-> 

Springdale,    Pa.,     lock    and    dam    in    Allegheny 

River v,478,  479,480;  vi,  1854, 1857,1^*52 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis v,  529, 530:  vi,  2021. 2tr.?« 

Superior  Lake  to  Keweenaw  Bay v,  51 8, 520;  vi,  19^ 

Tennessee  River,  canals,  locks,  and  dams v,  455, 458;  vi,  1 737,  \7&2 

Tennessee  River,  Colbert  and  Bee  Tree  Shoals  Canal,  mo<iifie<l  proj- 
ect    V,  455;  VI,  1737, 1742 

Tennessee  River,  Hales  bar,  lock  and  dam v,  455, 456;  vi,  173^ 

Tennessee  River,  Muscle  Shoals  Canal,  right  of  way,  acquisition  of  latid, 

and  water  power 1 v,  401 ;  vi,  17Si> 

Tombigbee  River,  Ala.,  locks  and  dams v,  335, 338;  vi,  1402, 1+1S 

Traverse  Lake,  Minn. ,  reservoir  dam v,  441 ;  vi,  IHv) 

Trinitv  River,  Tex. ,  locks  and  dams v,  387;  vi,  \M%) 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams,  v,  488;  vi,  1901, 1910 

Turners  Cut,  N.  C,  waterway  via v, 2:U,  lK»o 

Union  Lake,  Wash.,  waterway  via v,  701;  vn,  2541 

Wabash  River,  Grand  Rapids  lock  and  dam v,  500, 502;  n,  1945, 1947 

Warrior  River,  Ala.,  locks  and  dams v,  333, 334, 340;  vi,  1400. 1401, 1410 

Washington  Lake  to  Puget  Sound,  waterway v,  701 ;  vn,  2>41 

Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams v,403;  vi,  lo2S 

White  River,  Ark.,  locks  and  dams v,  416, 417;  vi,  1570, 1-V4 

Willamette  Falls  Canal,  Oreg v,692;  vii,2497 

Yamhill  River,  Oreg.,  lock  and  dam v,678,680;  vii, 2469, 2474 

Yuba  River,  Cal . ,  restraining  dam v,  715;  vii,  2585, 2590 
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Canarsie  Bay,  N.  Y.,  improvement  of v,122,968 

Caney  Fork  Bridge  Company,  bridge  of v,  722 

Caney  Fork  River,  Tenn.,  bridge  near  Trousdale  Ferry v,  722 

Cape  Ann,  Mans.: 

ConHtruction  of  harbor  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  Rockport  Harbor ^ v,  48, 807 

Removal  of  wreck  at  rigeon  Cove  Harbor v,  74, 836 

Cape  Charles  City  Harbor,  Va. ,  improvement  of v,  230, 1194 

Cape  Fear  River,  N.  C: 

Defennes  of  (see  also  Technical  details) v,  5;  vii,  3010 

Improvement  above  Wilmington •. v,  250, 1222 

Improvement  at  and  below  Wilmington v,  251 ,  1224 

Improvement  of  Northeast  Branch v,  248, 1218 

Cape  Henry,  Va.,  defenses  at v,  5 

Cape  Jellison  Harbor,  Me.,  bridge  at  Stockton  Springs v,  728 

Cape  May  County,  N.  J.,  bridge  of v,  728 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of v,  634;  \'ii,  2402 

Capitol,  Washington,  D.  C,  telegraph  line v,  738;  vii,2619 

Captain  C.  W.  Howell  (snag  boat),  details  concerning  construction  and  opera- 
tion  vii,  3034 

Carquinez  Strait,  Cal.,  channel  tathe  Golden  Gate  (see  San  Pablo  Bay ) .  v,  648;  vii,  2426 
Carral)elle  Harbor  and  River,  Fla,: 

Improvement  of  bar  and  harbor v,  310;  vi,  1322 

Removal  of  wrecks  near  mouth  of  river v,  329 ;  vi,  1351 

Carriages,  gun  and  mortar v,  7, 8 

Carrie  (barge),  removal  of  wreck  of v,  186, 1122 

Carters,  Ga.,  bridge  across  Coosawattee  River v,  726 

Carters  Creek,  Va. : 

Harbor  lines  at  Weems v,  718, 1182 

Improvement  of v,  216, 1168 

Caruthersville  Harbor,  Mo.  {see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Carv-ers  Harbor,  Me.,  improvement  of v,  31, 789 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of v,673;  vii,  2460 

Operating  and  care v,  675;  vii,  2462 

Casemates,  mining v,  11, 14, 15 

Cassville,  W.  Va.,  bridge  across  Tug  and  Levisa  forks,  Big  San<ly  River v,  722 

Catlin,  Wash. ,  bridge  atToss  Cowlitz  River v,  725 

Cedar  Bayou,  Tex. ,  improvement  of v,  389,  391 ;  vi,  1505 

Cellar  Creek,  Conn,  (see  Bridgeport  Harbor) v,  106, 891 

Cedar  Point,  Ala,,  removal  of  wreck  off v,  353;  vi,  1428 

Centennial  Lake,  Miss,  (see  Vicksburg  Harbor) v,  407;  vi,  1543 

Challeftger  (schooner),  removal  of  wreck  of v,  710;  vii,  2560 

Chamberlain,  S.  Dak. ,  bridge  across  Missouri  River v,  721 

Champlain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor,  Vt.,  improvement  of v,  70, 832 

Defenses  of v,  5 

Narrows,  improvement  of v,  73, 835 

North  and  South  Hero  islands,  improvement  of  channel  between v,  69 

Plattsbun;  Harbor,  N.  Y.,  improvement  of v,  72, 834 

Wrecks,  removal  of ,v,  74, 836 

Channels.     See  Rivers  and  harbors. 
Charles  River,  Boston,  Mass. : 

Bridge  to  Cambridge  ( Boston  and  Albany  Railroad) v,  725 

Bridge  to  Cambridge  ( Boston  and  Maine  Railroad ) v,  724 

Bridge  at  site  of  Boston  and  Maine  Railroad  bridge  (temporarv  State 

bridge) * v,  723 

Bridge  to  Cambridge  ( Brookline  Street  Bridge ) v,  727 

Bridge  to  Cambridge  (at  Brookline  and  Essex  streets) v,  725 

Harbor  lines v,  718,  836 

Improvement  of v,  59, 818 

lx)ck  and  dam  in,  construction  of v,  730 

Charleston  Harbor,  S.  C. : 

Defenses  of  (see  also  Technical  details) v,  5, 10;  vii,  301 5 

Improvement  of,  including  dredge  construction v,  265, 108(i;  vi,  1250 

Improvement  of  waterway  to  Beaufort,  S.  C v,  268;  vi,  1 255 

Improvement  of  waterway  to  McClellanville v,  264;  vi,  1249 

Removal  of  wreck v,  270;  vi,  1258 
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Charlevoix  Harbor,  Mich.,  improYement  of..., .- v,  578;  vt,  2210 

Charlotte  Harbor,  Fla.,  improvement  of Vr298;  vi.  i;^.i3 

Charlotte  Harbor,  N.  Y.: 

Improvement  of v,630;  vii,23^2 

Water  levels v,  744;  vii,27^2 

Charts: 

Land  within  flats  of  Anaooetia  River,  D.  C v.20 

Military  and  other - v,747 

Northern  and  Northwestern  Lakes v,  739;  vn,  277.S 

Chatham  Harbor,  Mass.,  removal  of  wrecks  in v,93,868.>^y 

Chattahoochee  River,  Ga.  and  Ala. ,  improvement  of v,317;  vi,  13:>2 

Cheboygan  Harbor,  Mich.,  improvement  of v,581;  vi,2221 

Cheesequake  Creek,  N.  J.,  improvement  of v,  152,1051 

Chefuncte  River,  La,,  improvement  of v,  367;  vi,  14-51^ 

Cheha lis  River,  Wash.,  improvement  of v,  696;  vn,2?Hl 

Chelsea  Creek,  Mass.  («€«  Boston  Harbor) v,eO,?<:i* 

Chemi^ls,  use  of,  in  destroying  the  water  hyacinth v,  306,380;  vi,  1318,  i47t) 

Chequamegon  Bay,  Wis.  (see  Ashland  Harbor) v,  515;  vi,  iyi*l 

Chesapeake  Bay,  Va. : 

Defenses  at  entrance  at  Cape  Henry v.o 

Improvement  of  waterway  to  Albemarle  Sonnd,  via  Cnnitnck  Sonnd.  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasqaotank 

River v,  231, 1195 

York  Spit,  shoals  opposite  {see  Patapeco  River) v,  186,1125 

Chester  River,  Md.,  improvement  of v,  195, 1136 

Chestnut  Bluff,  Tenn.,  oridge  across  South  Fork,  Forked  Deer  River v,  724 

Chicago  and  North- Western  Railway  Company,  bridges  (3)  of v,  726 

Chicago  Harbor  and  River,  111. : 

Bridge  across  North  Branch  Canal  at  North  Halsted  street v,  72$ 

Bridge  across  North  Branch  Canal  at  W^eed  street v,  725 

Bridge  across  South  Branch  at  Harrison  street v,  724 

Bridges  across  South  Branch  at  Twenty-second  street v,  727 

Bridge  across  West  Fork  of  South  Branch  at  South  Western  avenue  ...      v,  726 

Improvement  of  Calumet  (South  Chicago)  Harbor v,  545;  vi,  2109 

Improvement  of  Calumet  River ^ v,546;  vi,2113 

Improvement  of  channels  in  waters  connecting  Great  Lakes  -  - .  v,  590;  vu,  2241 

Improvement  of  harbor v,543;  vi,2t>V> 

Improvement  of  river v,  544;  vi,  2l>^ 

Tunnels  under  river,  alteration  of v,545;  vi,2il73 

Chit^o,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of v,  723 

Chicago,  Rock  Island  and  Pacific  Railway  Company,  bridge  of v.  72^ 

Chickasahay  River,  Miss. ,  improvement  of v,  345;  vi,  1420 

Chicopee,  Mass. ,  bridge  across  Connecticut  River v,72l.i 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the v,  752 

Chincoteague  Bav,  Va.,  improvement  of  waterway  to  Delaware  Bay v,  IW,  1120 

Chipola  River,  Fla. : 

Improvement  of  lower  river v,  313;  vi,  132»5 

Improvement  of  upper  river v,314;  vi,i;^JS 

Chitto,  Bo^iie,  La.,  improvement  of v,366;  vi,  H> 

Choctaw  Bayou,  La. ,  removal  of  water  hyacinths v,  380;  vi,  147H 

Choctawliatchee  River,  Fla.  and  Ala.,  improvement  of v,  319;  vi,  1335 

Choptank  River,  Md. : 

Iin j>rovement  of v,  196,  IIS? 

Improvement  of  Cambridge  Harbor v,  194,  li:iT 

Chrisiiana  River,  Del.,  improvement  of  Wilmington  Harbor v.  173,  lh^> 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  37,  Ohio  River v,  4(>4;  vi,  \<\^ 

(leneral  improvement  of  Ohio  River v,  462;  vi,  17*^♦> 

City  of  Austin  (veasel),  removal  of  wreck  of v,  288;  \i,  12^*t"> 

City  of  BeWin  ( steamer),  removal  of  wreck  of vii,  22nh 

City  of  Rome  (steamer),  removal  of  wreck  of vii,22hS 

Civilian  assistants  to  engineer  officers v,  1^ 

Claiborne  Harbor,  Md.,  improvement  of v,  194.1K>4 

Clark  Fork,  Columbia  River,  Wash,  (we  Pend  Oreille  River) v,  708;  vii,2''v\s 

ChUskanie  River,  Oreg. ,  improvement  of v,  687;  vii,  2492 

Cleveland  Harbor,  Ohio: 

Bridge  aiross  Cuyahoga  River  at  Houston  street v, 725 

Bridge  across  Cuyahoga  River  ( Wheeling  and  Lake  Erie  Railroad) v,  725» 
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Cleveland  Harbor,  Ohio — Continued. 

Bridge  across  old  bed  of  Cuyahoga  River v,  729 

Improvement  of,  including  dredge  construction v,  611, 1092;  vn,  2336 

Water  levels v,744;  vii,2782 

Cleveland  Terminal  and  Valley  Railroad  Company: 

Bridge  of,  across  Cuyahoga  River  at  Houston  street,  Cleveland,  Ohio  . .      v,  726 

Bridge  of,  across  ola  bed  of  Cuyahoga  River  at  Cleveland,  Ohio v,  729 

Clinch  River,  Tenn.,  improvement  of v,  469;  vi,  1776 

Clinton  River,  Mich.,  improvement  of v,589;  vi,2234 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Coal  and  Coke  Railway  Company,  bridge  of v,  723 

Coal  and  oil  as  fuel  for  dredge  Gen.  C.  B.  Comstock,  comparative  co^t  of . .  vn,  3036 

Coanjock  Bay,  N.  C. ,  improvement  of  waterway  via ^  v,  282, 1196 

Coast  defenses.    See  Fortifications. 

Coaster  Harbor  Island,  R.  I.,  improvement  of v,88,862 

Cocheco  River,  N.  H.,  improvement  of v,  39, 798 

Cceur  d' Alene,  Idaho,  bridge  across  Spokane  River v,  726 

Cohansey  River,  N.  J.,  removal  of  wreck v,  186, 1123 

Colbert  shoals,  Tennessee    River,  Ala.,   improvement  of,  with    modified 

project v,466;  vi,  1737, 1742 

Coibourne,  Mary  L.  (schooner),  removal  of  wreck  of v,  202, 1147 

Coldfoot,  Alaska,  trail  to  Yukon  River v,752;  vn,2846 

Coldwater  River,  Miss.,  improvement  of v,409;  vi,  1664 

College,  War,  Army,  Washington,  D.  C: 

Erection  of  buildings  for v,748;  vii,2826 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vn,  2836 

Columbia,  La.,  bridge  across  Ouachita  River v,  721 

Columbia  River,  Oreg.  and  Wash. : 

Cascades  Canal,  construction  of v,673;  vii,  2460 

Cascades  Canal,  operating  and  care v,  675;  vn,  2462 

Celilo,  Oreg.,  improvement  above v,  669;  vn,  2466 

Celilo  Falls  to  The  Dalles  Rapids,  improvement  between v,  671;  vn,  2468 

Clark  Fork  («6e  Pend  Oreille  River) v,708;  vn,  2563 

Gauging v,691;  vn,  2496 

Mouth  of,  defenses  at  {see  aho  Technical  details) v,  5, 10;  vn,  3032 

Mouth  of,  improvement  at,  including  dredge  construction,  v,  686,  1089;  vn,  2484 

Mouth  of,  to  Willamette  River,  improvement  from v,  681 ;  vn,  2475 

Threemile  Rapids,  improvement  at v,  671 ;  vn,  2468 

Tongue  Point,  Oreg. ,  improvement  below v,  684;  vn,  2483 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from  ...  v,  676;  vn, 2467 

Columbus,  Miss. ,  bridge  across  Tombigbee  River v,  724 

Commencement  Bay,  Tacoma,  Wash.,  improvement  of v,  699;  vn,  2527 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vn,  2260 

Commissions  {see  also  Boards): 

California  D^'bris  Commission v,  714;  vn,  2586 

Mississippi  River  C?)mmis8ion v,  716;  vni,  3, 40 

Permanent  International  Commission  of  Congresses  of  Navigation v,  717 

Committee  on  Rivers  and  Harbors,  House  of  Representatives,  report  on 
Galveston  ship  channel  and  Buffalo  Bayou,  Tex.,  by  Board  of  Kngineers 

for  Rivers  ana  Harbors,  in  pursuance  of  resolution  of «. . .  v,  386;  vi,  1496 

Commodore  Barney  (ferryboat),  removal  of  wreck  of v,  309;  vi,  1320 

Common  Flat,  Chatham  Harbor,  Mass.,  removal  of  wreck  on v,  93, 869 

Compton  Creek,  N.  J.,  improvement  of v,  151, 1050 

Comstock,  Gen.  C.  B.  (dredge),  comparative  cost  of  coal  and  oil  as  fuel  for. .  vn,  3036 
Conecuh  River,  Ala. : 

Bridge  at  Pollard v,  722 

Improvement  of v,  323;  vi,  11^1 

Coney  Island  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  136, 1009 

Congaree  River,  S.  C. : 

Construction  of  lock  and  dam  near  Granby v,  263;  vi,  1248 

Improvement  by  open-channel  work ' v,  262;  vi,  1247 

Congresses  of  Navigation,  Permanent  International  Commission  of v,  717 

Congress,  58th,  3d  session,  laws  of,  affecting  Corps  of  Engineers vn,  2847 

Conneaut  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  616, 1092;  vn,  2361 

Removal  of  wreck v,619;  vn,2368 
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Connecticut  River,  Mass.  and  Conn.: 

Briclpe  between  Chicopee  and  West  Springfield,  ilass v.  720 

Bri<life  between  Old  Say  brook  and  Old  Lyme,  Conn v.  7*2! 

Improvement  below  Hartford,  Conn v,  9f>.  876 

Survey  between  Hartford,  C'onn.,  and  Holyoke,  Mass v,  113.  Ni^ 

Constitution  ( sloop),  removal  of  wreck  of v,  186,  Hi'l 

Contentnia  Creek,  N.  C,  improvement  of v,  239,  V^^^ 

Continuing  contracts v.  iH> 

AUejrheny  River,  Pa. ,  locks  and  dams v,  47S;  vi.  1  <">4 

Ambrose  channel.  New  York  Harbor,  X.  Y v,  134,  l'^>^ 

Ann,  Cape,  Mass. ,  Sandy  Bay,  harbor  of  refuge v,  4^,  si ».=> 

Appomatt4jx  River,  Va. '. v.  229.  ]  Iw2 

Aransas  Pa^s,  Tex v,  395;  vi,  lol') 

Arthur  Kill,  N.  Y.  and  N.  J v,  143,  mv^ 

Ashtabula  Harbor,  Ohio v,  615;  vii.  'JtiVi 

Back  Cove,  Portland,  Me v.  .>5. 7v:i 

Baltimore  Harbor,  Md. ,  channel  to  Curtis  Bay v,  1 S^.  i  IiV 

Baltimore  Harlx)r,  Md. ,  Patapsco  River  and  channel  to v,  ls6. 1125 

Baltimore  Harbor,  Md. ,  at  Spring:  (larden v,  1S9, 1  Ki^i 

Bay  Ridge  channel,  New  Y^ork  Harbor,  N.  Y v,  137,  i' H»i 

Bee  Tree  shoals,  Tennessee  River,  Ala v,  455;  vi,  17:^7 

Big  Sandv  River,  W.  Va.  and  Kv.,  including  the  forks v,48S;  vi,  lHi»l 

Biscavne'Bav,  Fla .' v,2H4;  vi.i:^««> 

Black  l^ke  Harbor,  Holland,  Mich v,562;  vi,2175 

Black  River  (Lorain)  Harbor,  Ohio v,609;  vii,232i^ 

Black  Rock  Harbor,  Buffalo,  N.  Y v,625:  vii.2:>n:] 

Black  Rock  Harbor,  Buffalo,  N.  Y. ,  Lake  Erie  entrance v,  624:  vii.  2:>si 

Black  Warrior  River,  Ala. ,  above  Tuscaloosa v,  3:^3;  vi,  14<» 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa v,  334;  vi,  1 401 

Boston  Harbor,  Mass v,  57,  ^15 

Brazos  River,  Tex.,  at  mouth v,  394:  vi,  1510 

Bridgeport  Harl>or,  Conn v,106,S^H 

Buffalo  Bavou,  Tex v,:iS5:  vi,U92 

Buffalo  Harbor,  N.  Y v,621:  vii,2:r4 

Buffalo  Harbor,  N.  Y.,  Black  Rock  Harbor v,625:  vii,2:5S3 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock 

Harbor v,624;  vii.2:i^l 

Burlington  Harbor,  Vt v,  70,  S:>2 

Calumet  Harbor,  111 v,545;  vi,21H9 

Calumet  River,  111.  and  Ind v,546;  vi,2113 

Ca{>e  Ann,  Mass.,  Sandy  Bay  harbor  of  refuge v,46,8»J5 

Cape  Fear  River,  N.  C. ,'  at  and  below  Wilmington v,  251 ,  1224 

Champlain  Lake,  Burlington  Harbor,  Vt v.  70.  s^2 

Charleston  Harbor,  S.  C...' v,265:  vi.li^J 

Chicago  Har})or,  111.,  Calumet  Harbor v, 545:  vi,  21<jy 

Chicago  Harbor,  III.,  Calumet  River v,  546;  vi,  21 1:> 

Cleveland  Harbor, Ohio .\ v,611;  viL2:ii=> 

Colbert  shoals,  Tennessee  River,  Ala v,  455;  vi,  1 7:>7 

Columbia  River,  Oreg.  and  Wash.,  at  the  mouth v,  685;  vii,  24M 

Columbia  River,  below  mouth  of  Willamette  River v,  681 ;  vii,  2475 

Columbia  River,  between  Willamette  River  and  Vancouver v,676;  vn,24*?7 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls v.  671;  vii,24=v'i 

Congaree  River,  S.  C,  betw€»en  Columbia  and  Granby v,  263;  vi,  1248 

Coiineaut  Harbor,  Ohio v,  616:  vii.  2:>H1 

Cumberland  River  above  Nashville,  Tenn.  (Lock  and  Dam  21)..  v,  450;  vi,  1728 

Cumberland  Sound,  Ga.  and  Fla v,  286;  vi,  12^ 

(/urtis  Bay,  Baltimore,  Md.,  channel  to v.  189. 1 129 

Delaware  River,  N.  J.,  Pa.,  and  Del v,  156, l'>v> 

Detroit  River,  Mich v,600:  vn,22^> 

Dog  River,  Miss v,;Vll;  viJ4l6 

Duinth  Harbor,  Minn v,510;  vi,  iv^71 

East  (Ambrose)  channel,  New  York  Harbor,  N.  Y v,  1.34. 10i>9 

Elizabeth  River,  Va.,  Hospital  Point,  Norfolk v.  226,1186 

Erie  Basin,  Buffalo,  N.  Y. ,  Lake  Erie  entrance v,  624;  vii,  2:^*^1 

Fall  River  Harbor,  Maas v.86.859 

Falls  of  Ohio  River  at  Louisville,  Kv v,493:  vi.l929 

Galveston  Harbor,  Tex v,381;  vi,  1479 
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Continuing  contracts — Continued. 

Galveston  Harbor,  Tex.,  inner  bar  to  Fifty-first  street v,  383;  vi,  1486 

Galveston-Houston  waterway,  Tex v,  385 ;  vi,  1492 

Gloucester  Harbor,  Mass v,  48, 808 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y v,  137, 1016 

Great  Lakes,  channels  in  connecting  waters  of v,  590;  vii,  2241 

Great  Pe<iee  River,  S.  C v,256;  vi,  1238 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor v,  349;  vi,  1424 

Hales  bar  lock,  Tennessee  River v,  455;  vi,  1739 

Hampt<jn  Roads,  Va v,  227, 1189 

Harbor  Beach,  Mich v,584;  vi,2226 

Hav  Lake  channel,  St.  Marys  River,  Mich v,  596;  vii,  2269 

Hillsboro  Bay,  Fla v,302;  vi,  1310 

Holland  Harbor,  Mich v,562;  vi,2175 

Honolulu  Harbor,  Hawaii v,  711;  vn,  2564 

Horn  Island  Harbor,  Miss v,341;  vi,  1416 

Hospital  Point,  Norfolk  Harbor,  Va v,226,1186 

Houston- Galveston  waterway,  Tex v,  385;  vi,  1492 

Hudson  River,  N.  Y v,  128, 978 

Huron  Harlx)r,  Ohio v,607;  vn,2323 

Illinois  and  Mississippi  Canal,  111 v,  550;  vi,  2144 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky v,  493;  vi,  1929 

Judith,  Point,  R.  L,  harbor  of  refuge v,88,862 

Kalamazoo  River,  Mich v,  560;  vi,  2169 

Kennebec  River,  Me v,  33, 791 

Kentucky  River,  Ky v,491;  vi,  1912 

LevisaFork,  Big  Sandy  River,  Ky v,488;  vi,  1901 

Lorain  Har^or,Ohio v,609;  vii,2329 

Louisville  and  Portland  Canal,  Ky v,493;  vi,  1929 

Loutre,  Pass  a,  Mississippi  River,  sill  across v,  354;  vi,  1430 

Ludington  Harbor,  Mich v,  571 ;  vi,  2195 

Lvnn  Harbor,  Mass v,  53, 812 

>farquette  Harbor,  Mich v,520;  vi,2003 

Maumee  Bay  and  River,  Ohio,  Toledo  Harbor v,  602;  vii,  2299 

Michigan  Lake-Sturgeon  Bay  Canal,  including  harbor  of  refuge  .  v,  529;  vi,  2021 

Milwaukee  inner  harbor.  Wis v,  537;  vi,  2042 

Mississippi  River,  Head  of  Passes  to  Ohio  River v,  716;  viii,  3, 40 

Mississippi  River,  between  Missouri  and  Ohio  rivers v,  424;  vi,  1587 

Mississippi  River,  between  Missouri  River  and  St.  Paul v,  426;  vi,  1612 

Mississippi  River  at  Moline,  111 v,  429;  vi,  1652 

Mississippi  River,  sill  across  Pass  a  Loutre v,  354;  vi,  1430 

Mississippi  River,  between  St.  Paul  and  Minneapolis v,  431 ;  vi,  1663 

Mississippi  River,  South  Pass v,358;  vi,  1438 

Mississippi  River,  Southwest  Pass v,  355;  vi,  1431 

Mississippi  River,  Vicksburg  Harbor,  Miss v,  407 ;  vi,  1543 

Moline  Harbor,  111 v,429;  vi,  1652 

Monongahela  River,  W.  Va.  and  Pa v,  466, 468;  vi,  1824, 1827 

Mormon  channel,  San  Joaquin  River,  Cal v,  650;  vii,  2430 

Karragansett  Bay,  R.  I v,  84, 857 

Neches  River,  Tex.,  at  mouth v,  375;  vi,  1469 

Neebish  channels,  St.  Marys  River,  Mich v,  596;  vii,  2269 

New  Haven  Harbor,  Conn v,100,883 

New  London  Harbor,  Conn v,94,873 

New  York  Harbor,  N.  Y.,  Ambrose  channel v,  134, 1009 

New  York  Harbor,  N.  Y.,  Gowanus  Bay  channels v, 137,1016 

Norfolk  Harbor,  Va.,  Hospital  Point v,226,1186 

Northern  and  Northwestern  Lakes,  channels  connecting v,  590;  vn,  2241 

Oakland  Harbor,  Cal v,646;  vn,2424 

Ocmulgee  River,  Ga v,  281 ;  vi,  1277 

Ohio  River,  Dams  Nos.  2-6 v,475;  vi,1845 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 v,481;  vi,  1872 

Ohio  River,  Dam  No.  37 v,464;  vi,  1816 

Ohio  River,  Falls  of,  at  Louisville,  Ky v,  493;  vi,  1929 

Ouachita  River,  Ark.  and  La v,  403;  vi,  1528 

Pascagoula  River,  Miss.,  below  mouth  of  Dog  River v,  341 ;  vi,  1416 

Passaic  River,  N.  J v,141,1028 

Pass  a  Loutre,  Mississippi  River,  sill  across v,  354;  vi,  1430 
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Continuing  contracts — Continued. 

Patapeco  River,  Md.,  and  channel  to  Baltimore v,  186, 1 125 

Patapeoo  River,  Md.,  channel  to  Curds  Bay v,  189. 112^ 

Patapsco  River,  Md.,  harbor  of  southwest  £ialtimore  (Spring  Garden )  v.  189. 11.3^^ 

Pedee  River,  S.  C v,256;  vi,12:;S 

Philadelphia,  Pa.,  Delaware  River v,  156,  !(>>> 

Plaquemine  Bayou,  La v,  361 ;  ri.  I4-k> 

Point  Judith,  R.  I.,  harbor  of  refuge v,8.S.^* 

Portland  Harbor,  Me v,35.7Ki 

Providence  Harbor  and  River,  R.  I .^-.  v,  JW,S57 

Red  Hook  channel.  New  York  Harbor,  N.  Y *  v,  137, 10Jf> 

Sabine  Lake  and  River,  Tex v,37d;  vi,l-P)9 

St.  Johns  River,  Fla.,  Jacksonville  to  the  ocean v,  288;  vi,  VM 

St.  Joseph  Harbor,  Mich v,556;  vi.2161 

St.  Marys  River,  Mich.,  at  the  falls v,592;  vn.2244 

St  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels v,  596;  vii,^'^^ 

Sand  beach  ( Harbor  Beach)  harbor  of  refuge,  Mich  ...t v,  584;  vi,  2226 

San  Diego  Harbor,  Cal v,638;  vii,240^ 

Sandusky  Harbor,  Ohio v,605;  vii,2316 

Sandy  Bay,  Cape  Ann,  Mass.,  harbor  of  refuge ▼,46,S(6 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels v,650;  vii,2430 

San  Pablo  Bay,  Cal v,648;  vii,2426 

San  Pedro,  Cal. ,  Wilmington  inner  harbor v,  641 ;  vii,  24 13 

San  Pedro  Bay,  Cal. ,  Wilmington  outer  harbor v,  639;  vii,  241 1 

Saugatuck  Harbor,  Mich v,560;  vi,2J69 

Savannah  Harbor,  Ga v,270;  vi,  1259 

Savannah  River,  Ga.,  between  Augusta  and  Savannah v,  273;  vi,  1267 

Scott  Point,  Tennessee  River,  Ala.,  lock  at  Hales  bar.  near v,455;  vi,  1739 

Ship  Island  Harbor,  Mies. ,  channel  to  Gulf  port v,  349;  vi,  1424 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) v,  545;  vi,  2109 

South  Pass,  Slississippi  River v,358;  vi,  14.38 

Southwest  Baltimore  Harbor,  Md.,  at  Spring  Garden v,  189, 11 30 

Southwest  Pass,  Mississippi  River v,  355;  vi,  1431 

Spring  Garden,  southwest  Baltimore  Harbor,  Md v,  189, 1130 

Staten  Island  Sound,  N.  Y.  and  N.  J v,  143, 1033 

Stockton  channel,  San  Joaquin  River,  Cal v,  650:  vii,  2430 

Sturgeon  Bay  Canal,  including  harbor  of  refuge v,  529;  vi,  2021 

Superior  Harbor,  Wis v,510:  vi,1971 

Tacoma  Harbor,  Wash v,699;  vii,2b27 

Tampa  Bav,  Fla v,301;  vi,1309 

Tampa  Harbor,  Fla.,  Hillsboro  Bay v,302;  vi,13lO 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals v,  455;  vi,  1737 

Tennessee  River,  Ala.,  Hales  bar  lock,  near  Scott  Point v,455;  vi,  1739 

Toledo  Harbor,  Ohio v,602;  vu,2299 

Tombigbee  River,  Ala.,  between  mouth  and  Demopolis v,  335;  vi,  1402 

Trinitv  River,  Tex.,  locks  and  dams v,387;  vi,  1500 

Tng  Fork,  Big  Sandy  River,  W.  Va.  and  Ky v,488;  vi,1901 

Vicksburg  Harbor,  Miss v,407;  vi,154S 

Warrior  River,  Ala.,  above  Tuscaloosa v,333;  vi,  1400 

Warrior  River,  Ala.,  below  Tuscaloosa v,334;  vi,1401 

Washita  ( Ouachita)  River,  Ark.  and  La v,  403;  vi,  1.52S 

Waukegan  Harbor,  111 v,540;  \^,2047 

White  River,  Ark.,  locks  and  dams  on  upper  portion v,416;  vi,  1570 

Willamette  River,  below  Portland,  Oreg v,  681 ;  vii,  2475 

Wilmington,  Cal.,  inner  harbor v,641;  vii,2413 

Wilmington,  Cal.,  outer  harbor v,639;  vii,  2411 

Wilmington,  N.  C,  Cape  Fear  River  at  and  below v,251,1224 

Winyah  Bay,  S.  C v,258;  vi;i241 

Woods  Hole  channel.  Mass v,  78, 849 

Yazoo  River,  Miss.,  at  the  mouth v,409;  vi,  1543 

Contractus,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of .--.  v,  165, 1098 

Coosa  River,  Ga.  and  Ala.: 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge v,326;  vi,  1346 

Improvement  below  East  Tenn.,  Va,  and  Ga.  R.  R.  bridge. .  v,  827;  vi,  1346, 1349 

Operating  and  care  of  locks  and  dams v,329;  vi,  1350 

Survey  of v,329;  vi,1351 
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Coosawattee  River,  Ga. : 

Bridge  at  Carters v,  726 

Improvement  of v,  326, 328;  vi,  1360 

Ck)08  Bay,  Harbor,  and  River,  Greg. : 

Improvement  of  entrance  to  bay  and  harbor v,  659, 668;  vii,  2443, 2454 

Improvement  of  harbor  by  dredging v,  661 ,  668;  vii,  2446, 2464 

Improvement  of  river v,  662, 668;  vii,  2448, 2454 

Coquille  River,  Oreg. ,  improvement  of v,  667, 668;  vii,  2441 ,  2454 

CJomey  Bayou,  La.,  improvement  of v,405;  vi,  1538,1539 

Corpe  of  Engineers: 

Civilian  assistants  to  engineer  officers v,  19 

Engineer  equipment  of  troo^ ^ v,  18,  764, 776 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  2826 

Laws  of  58th  Congress,  3d  session,  affecting  the vii,  2847 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers v,  752 

Personnel v,  3 

Cowlitz  River,  Wash. : 

Bridge  between  Kelso  and  Catlin v,725 

laaprovement of v,688;  vn,2493 

Coyote  Creek,  Cal.,  bridge  near  Alviso v,  724 

Craft,  water: 

See  also  Dred^  boats  aryi  Wrecks. 

Rules  governing  running  of  steamboats  on  certain  streams v,  719 

Croatan  Sound,  N.  C.,  improvement  of  waterway  via v,  231, 1195 

Crockett  County,  Tenn.,  bridge  of v,  724 

Crockett,  Fort,  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  {see  also  Technical  details) v,  398;  vi,  1515;  vu,  3024 

Crooked  (Carra belle)  River,  Fla.: 

Improvement  of  Carrabelle  bar  and  harbor v,  310;  vi,  1322 

Removal  of  wrecks  near  mouth  of v,  329;  vi,  1361 

Cross  Rip  light-ship,  Mass.,  removal  of  wreck  off v,  93, 869 

Crow  Wing  County,  Minn.,  bridge  of v, ,729 

Crystal  River,  Fla.,  improvement  of v,  304;  vi,  1312 

Cuba,  defenses  of  Guantanamo  Bay v,  12, 14, 15 

Cumberland  River,  Tenn.  and  Ky.: 

Gauging  (see  Mississippi  River  Commission) v,  716;  viii,  8, 86 

Improvement  above  Nashville,  Tenn v,  450:  vi,  1728 

Improvement  below  Nashville,  Tenn "v,  448;  vi,  1724 

Cumberland  Sound,  Ga.  and  Fla. : 

Improvement  of v,286;  vi,1286 

Improvement'of  w*aterway  between  Savannah  and  Fernandina..  v,  285;  vi,  1283 

Removal  of  wrecks v,288;  vi,1290 

Current  River,  Ark.  and  Mo. ,  improvement  of v,  419;  vi,  1576 

Currituck  Sound,  N.  C,  improvement  of  waterway  via v,  232, 1196 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to v,  189, 1129 

Cut-off,  Apalacbicola  River,  Fla. ,  improvement  of v,  313;  vi,  1326 

Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La. ,  improvement  of v,  402;  vi,  1627 

I>. 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C v,  734;  vii,  2609 

Damariscotta  River,  Me.,  improvement  of . '. v,  33, 791 

Dams.    See  Canals,  Rivers  and  Harbors,  and  Waterways. 

D'  Arbonne  Bayou,  La.,  improvement  of v,  406;  vi,  1538, 1539 

Darien  Harbor,  Ga.,  improvement  of v,  276;  vi,  1270 

Davidson,  Gen.  William  Lee,  monument  to v,  750;  vii,  2837 

Davis  Island  dam,  Ohio  River,  Pa.,  operating  and  care v,  474;  vi,  1841 

Debris,  mining,  in  California v,  714;  vii,  2586 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  waterway  via.  v,  231, 1196 
Defenses,  seacoast.    See  Fortifications. 

Delanco,  N.  J.,  bridge  across  Rancocas  River v,  723 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  {see  also  Technical  details) v,  5;  vu,  3007 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of v,  161 ,  1083 

Harbor  of  refuge  in  bay,  construction  of v,  162, 1084 

Improvement  of  river,  including  dredge  construction v,  166, 1065, 1096 
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Delaware  Bav  and  River,  N.  J.,  Pa.,  and  Del. — Continued. 

Lewes,  l5el. ,  iron  pier,  maintenance  and  repair  of v,  161 ,  10>l' 

Marcushook,  Pa. ,  improvement  of  ice  harbor v,  160,  lOM 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of v,  184,  ir_*'> 

Wrecks,  removal  of v,  163, 1085,  \(*>^ 

Delorme,  W.  Va.,  bridge  across  Tug  Fork  of  Big  Sandy  River v,  7'Ju 

Delta  Point,  La.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 4<j 

Department  of  Justice.     See  Attorney-General. 

Departments,  Executive,  Washington,  D.  C,  telegraph  line v,  738;  vii,  2Kli» 

De|)ere,  Wis.: 

Improvement  of  Fox  River  above v,  541 ;  vi,  2i'»49 

Improvement  of  Fox  Riv^r  below  {see  Green  Bay  Harbor) v,  528;  vi,  2i»lv* 

Depots,  engineer v,  15, 17, 18,  757,  77'i 

Derelicts.     See  Wrecks. 

Deschutes  River,  Wash.,  improvement  of  Olympia  Harbor v,  698;  vii,  2521 

Des  Moines  Rapids  Canal  and  dry  dock,  Missiaeippi  River,  operating  and 

care v,  429;  vi,  1647 

Des  Plaines  River,  111.,  survey  for  waterway  from  Lockport,  111.,  to  St  Louis, 

Mo i v,548;  vi,2118;  viii,aO,4I 

Details,  techniciiL  of  engineering  methods.     See  Technical  details. 

Detroit  River,  Mich.: 

Bridge  between  Grouse  Isle  and  Stony  Island v,  729 

Di.scharge  of v,  743;  vii,  27S2 

Harbor  lines  at  mouth  of  Rouge  River v,  718;  vii,  22V*f) 

Improvement  of v,  600;  vii,  2*>0 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  690;  vii,  2241 

Removal  of  wrecks  at  Belle  Isle v,  601;  vii,  22nS 

Survey  from  Detroit  to  Lake  Erie  for  21-foot  depth v,  602;  vii,  2292 

Surveys,  etc.  {itee  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Disappearing  gun  carriages v,  7,  S 

Discharge  measurements.    ^S^^*  Gauging. 

Dispial  J^wamp  Canal,  Va.  and  N.  C,  improvement  of  waterway  via v,  231, 119o 

District  of  Columbia.     See  Washington. 

Dividing  Creek  ( La  Trappe  River),  Md.,  improvement  of v,  198, 1 141 

Division,  engineers v,  2ii 

Divisions,  engineer v,  20 

Doboy  bar,  Ga.,  improvement  of v,  277;  vi,  127u 

Dock  lines.     See  Harbor  lines. 

Dog  River,  Miss.,  improvement  of  {see  Pascagoula  River) v,341;  vi,  1416 

Dolphins,  building  of v,  730 

Dominion  of  Canada: 

Canal  of,  at  Sault  Ste.  Marie,  Ont. ,  commerce  through v,  594;  vn,  2250 

Dam  of,  across  St.  Lawrence  River v,  730 

Donaldson ville,  Ia.  ,  bridge  across  Bayou  Lafourche v,  727 

Double  Bayou,  Tex. ,  improvement  of v,  389, 390;  vi,  15l»2 

Drawbridges: 

See  aho  Bridges. 

Rules  for  opening  of v,  719 

Drawuigs.     See  Maps. 

Dredge  l)oats: 

Ashtabula  Harbor,  Ohio v,615,1092;  vri,235.3 

Charleston  Harbor,  S.  C v,265,1086;  vi,  12o0 

Cleveland  Harbor,  Ohio , v,611,1092;  ^ni,2335 

Columbia  River,  Oreg.  and  Wash.,  mouth  of v,681,1089;  vii,24S4 

Conneaut  Harbor,  Ohio v, 616, 1092;  vii,23(il 

Delaware  River v,  156, 1065,  ll>^ 

Erie  Lake v,  602,  UV2 

Fair  port  Harbor,  Ohio v,613,1092;  vii,2349 

Florida,  works  in v,309;  vi,  1319 

Key  Wei^t  Harbor,  Fla v,  296, 1095;  vi,  1:302 

Michigan  Lake,  harbors  on  eastern  shore v,  553.  l»i9;H 

Mississippi  River,  pa^sses  of v,  354, 355, 1087, 1088;  vi,  1430, 14;?1 

Mississippi  River,  Southwest  Pass v,  355, 1088:  vi,  1431 

New  York  Harbor,  X.  Y v,  134, 1009,10^1 

Orejion  coast  harbors v,  668;  vii,  24M 

Pensacola  Harbor,  Fla v,  321, 1090;  vi,  V^^ 

St.  Johns  River,  Fla # v,288,1089;  vi,12yi 
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Breclge  boats — Continued. 

Sanduskv  Harbor,  Ohio v,605,1092;  vii,2316 

Savannah  Harbor,  Ga v,270,.1094;  vi,1259 

Southwest  Pass,  Mississippi  River : v,  355, 1088;  vi,  1481 

Texas,  plans  and  cost  of  revolving  cutter  installed  on  the  Gen.  H.  M. 
Robert  and  comparative  cost  of  coal  and  oil  as  fuel  for  the  Gen.  0.  B. 

Comstock,  in  Galveston  engineering  district vii,  3036 

Toledo  Harbor,  Ohio v,602,1092;  vn,2299 

Duck  Creek  (Smvrna  River),  Del.,  improvement  of v,  182, 1118 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge v,  ^,  881 

Duluth  Canal  and  Harbor,  Minn. : 

Harbor  lines • v,718;  vi,2011 

Improvement  of v,  510;  vi,  1971 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2241 

Dunkirk  Harbor,  N.  Y.,  improvement  of v,  620;  vii,  2373 

Durhams  Creek,  N.  C,  bridge  at  Bonnerton v,  730 

Dutch  Island  Harbor,  R.  I.  (««€  Narragansett  Bay) v,84,857 

Duwamish  River,  Wash.,  improvement  of  {see  Piiget  Sound) v,  696;  vii,  2514 

Duxbury  Harbor,  Mass.,  improvement  of v,  66, 828 

B. 

Kagle  River,  Mich. ,  survev  of  reef  in  Lake  Superior  near v,  744 

Kast  (Ambrose)  channel,  '^ew  York  Harbor,  N.  Y.: 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

East  Chester  Creek,  N.  Y.,  improvement  of v,  118, 960 

Eastern  Bay,  Md.  ( see  Claiborne  Harbor) v,  194, 1 134 

P^tem  Branch,  Elizabeth  River,  Va.  {see  Norfolk  Harbor) v,  225, 1185 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  D.  C: 

Bridge  at  Washington v,  729 

Improvement  of v,  206, 1155 

riurvey  of  United  States  land  within  flats  of v,  20 

East  Pass,*Carrabelle  Harbor,  Fla.,  improvement  of v,  310;  vi,  1322 

East  River,  Ga.  («^«  Brunswick  Haroor) v,283;  vi,1279 

East  River,  N.  Y. : 

Bridge  across  ( Manhattan  Bridge,  No.  3) v,  725 

Harbor  lines..' v, 718, 1006 

Improvement  of v,  123, 971 

F^t  River,  Wis.,  bridge  near  Green  Bav v,  726 

Eby  Slough,  Wjwh.  (»f«  Puget  Sound)..* v,696;  vii,2514 

Echo  Bav  Harbor,  N.  Y.,  improvement  of v,  116, 957 

Edenton'Bav,  N.  C,  improvement  of v.233, 1199 

Edisto  (South )  River,  S.  C,  waterway  via v,  268;  vi,  1255 

Eel  River,  Mass.  {see  Plymouth  Harbor) v,  67,  829 

Egbert,  Fort,  Alaska,  road  to  Valdes v,752;  vii,2845 

Eighteenmile  Creek,  N.  Y.  {see  Olcott  Harbor) v,  629;  vii,  2391 

Electrical  connections  at  fortifications v,  10 

Elizabethport,  N.  J.,  harbor  lines  in  Arthur  Kill  and  Newark  Bay . .  v,  718, 1056, 1059 

Elizabeth  River,  N.  J.,  improvement  of v,  151, 1048 

Elizabeth  River,  Va.: 

Iniprovernent  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point V,  225, 1185 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound .  v,  232, 1 196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Improvement  of  Western  Branch v,  227, 1188 

Elkpoint,  S.  Dak.  («€«  Missouri  River) v,442;  vi,  16vS9 

Elk  River,  Md.: 

Improvement  of v,  190, 1130 

Removal  of  wrecks,  etc v,  202, 1147 

Elk  River,  Minn.,  bridge  of  village  of v,  720 

Elk  River  Shoals  Canal,  Tennessee  River,  Ala v,  455, 458;  vi,  1 737, 1 762 

Ellen  (scow ),  removal  of  wreck  of v,  590 

Ellis  Island,  New  York  Harbor,  N.  Y.,  harbor  lines v,  718;  1025 

Embankments v,  1 1 

ENO  1905 II 

Digitized  by  VjOOQIC 


XVIII  INDEX. 

Emplacemente v,  6,  7, 8, 13, 1-5 

£mployee8,  civilian  nfisistants  to  engineer  oflScers v,  1  v* 

Endicott  Board v,  5.  7 

Engineer  depots v,  15, 17, 18,  757, 77.1 

Engineer  divisions v,  2i) 

Engineer  equipment  of  troops v,  18,  764,  77rt 

Engineering  methods,  technical  details  of.     See  Technical  details. 

Engineer  officers,  civilian  assistants  to v,  19 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  2^25 

Engineers,  Boards  of.     ^See  Boards. 
Engineers,  Corps  of: 

Civilian  aseis'.ants  to  engineer  officers v,  19 

Engineer  etjuipmentof  troops v,  18, 764,  77f> 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  l'^2i> 

Laws  of  58th  Cbngress,  3d  session,  affecting  the vii,  2S47 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers v,  752 

Personnel .' v.  3 

Engineers,  division v.  A) 

Engineers,  Office  of  the  Chief  of,  officers  on  duty v,  752 

Engineers,  The  Board  of v.  4,  755 

Equipment,  engineer,  of  troops v,  18, 764, 776 

Erie  Basin,  Buffalo,  N.  Y.: 

Improvement  of  Buffalo  entrance v.  625;  vii,  2382 

Improvement  of  Lake  Erie  entrance v,  624;  vii,  2381 

Erie  Harbor,  Pa.,  improvement  of v,  619;  vii,  2369 

Erie  Lake  (see  also  Northern  and  Northwestern  I^akes): 

Dredge  boat  for  harbors  on j. v,  602, 1092 

High  water  of  1838,  elevation  of vii,  27S2 

Removal  of  wrecks v,  618, 619, 627;  vii,  2367, 2:?68 

WaUT  levels  (1860-1905)  and  discharges  (1860-1904) v,  743,  744:  vii,2782 

Escambia  River,  Fla. ,  improvement  of v,  323;  vi,  1 341 

Esopus .Creek,  N.  Y.  {see  Saugerties  Harbor)   v,  13(J, 9S4 

Essex  County,  Mass. : 

Bridge  of,  acrops  Baas  River v,  724 

Bridge  of,  across  Merrimac  River v,  72> 

Essex  River,  Mass.,  improvement  of v,  45,  SO-^ 

Estherville-Minim  Creek  Canal,  S.  C,  improvement  of v,  260;  vi,  124.'> 

Estimates  of  appropriations  required: 

Fortifications v,  15 

Rivers  and  harbors,  etc v,  20 

Eureka,  Cal.: 

Bridge  across  Mad  River  Slough v,  727 

Improvement  at  {see  Humboldt  Harbor) v,  656;  vu,  24:^9 

European  and  North  American  Railway,  bridge  of v,  727 

Eva  K.  (schooner),  removal  of  wreck  of 1 v,  140, 1024 

Everett  Harbor,  Wash.,  improvement  of v,  703;  vii,  2546 

Examinations  of  rivers  and  harbors,  required  by  act  of  March  3,  1905 v,  21 

Executive  Departments,  Washington,  D.  C,  telegraph  line v,  738;  vii,  2619 

Executive  Mansion  and  office,  Washington,  D.  C v,  738;  vii.  2619 

Exeter  River,  N.  H.,  improvement  of v,  41, 799 

Expenditures: 

Fortifications v,  13 

Rivers  and  harbors v.  19 

F, 

Fairhaven,  Mass.: 

Defenses  of  New  Bedfonl v.  5 

Improvement  of  New  Bedfortl  Harbor v,  80, 851 

Fairmont,  W.  Va. ,  bridges  across  Monongahela  River v.  729 

Fairmont,  Morgantown  and  Pittsburgh  Railroad  Company,  bridges  of v,  729 

Fairport  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  613, 1092;  vir,  2:M9 

Removal  of  wrecks v,  618;  vii,  2:>67 

Fairy  Lake.  Tex.  and  La.  (see  Cypress  Bayou) v, 402;  vi,  1527 

Falia,  Bogue,  Ijsl.  ,  improvement  of v,  367;  vi,  145»^ 

Fall  River  Harbor,  Mass.,  improvement  of v,  86,  S59 
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Falls  of  Ohio  River,  Louisville,  Ky. : 

Improvement  of v,  493;  vi,  1929 

Operating  and  care  of  Louisville  and  Portland  Canal v,  498;  vi,  1936 

Feather  River,  Cal. : 

Improvement  of v,  652;  vii,  2433 

Improvement  of,  by  California  Debris  Commission v,  714;  vii,  2585 

Fernandina,  Fla.: 

Improvement  of  Cumberland  Sound v,  286;  vi,  1286 

Improvement  of  waterway  to  Savannah,  Ga v,  285;  vi,  128i^ 

Ferry  (Fairv)  Lake,  Tex.  and  La.  (see  Cypress  Bayou) v,  402;  vi,  1527 

Filtration  plant,  Washington  Aqueduct,  D.  C v,  71%;  vii,  2614 

Finders,  range  and  position v,  7, 13 

Fire  control  at  fortifications v,  9, 13, 15 

Fire  Island  Inlet,  N.  Y.  (st'g  Great  South  Bay) v,127,976 

Fishmg  Creek,  N.  C,  improvement  of v,  236, 1203 

Fish  traps,  or  weirs: 

In  Portland  ( Me.)  engineering  district,  inspection,  etc.,  of,  recommenda- 
tion regarding  funds  for v,  800 

In  Puget  Sound,  Wash. ,  inspection  of v,  709;  vii,  2558 

Permits  for  construction  of v,  730 

Fivemile  River  Harbor,  Conn.,  improvement  of v,  110, 895 

Flag  River,  Wis.  («e^  Portwing  Harbor) v,514;  vi,  1989 

Flat  Lake,  La.  (««g  Grand  River) v,361;  vi,  1446 

Flint  River,  Ga.,  improvement  of v,  316;  vi,  1329 

Flint  River,  Mich.,  improvement  of v,583;  vi,2224 

Floating  of  loose  logs,  etc.,  on  certain  streams,  rules  governing v,  719 

Florida: 

Defenses  of  Key  West  and  Tampa v,  5 

Defenses  of  Pensacola v,  5 

Dre<ige  l)oat  for  Key  West  Harbor v,296,1095;  vi,1302 

Dredge  boat  for  Pensacola  Harbor v,  321, 1090;  vi,  1339 

Dredge  boat  for  St.  Johns  River v,  288, 1089;  vi,  1291 

Dredge  and  snag  boat  for  works  in v,  309;  vi,  1319 

Removal  of  wat€r  hyacinths  from  waters  in v,  308;  vi,  1318 

Florida    Coast    Line    Canal    and    Transportation    Company   (see   Indian 

River) v,293;  vi,  1299 

Florida  East  Coast  Railway  Company: 

Basin  at  Miami,  Fla. ,  construction  tff v,  294;  vi,  1300 

Bridge  of,  across  Halifax  River,  Fla v,  723 

Bridge  of,  across  St.  Lucie  River,  Fla v,  727 

Bridge  of,  across  San  Sebastian  ^iver,  Fla v,  723,  724 

Flushing  Bay,  N.  Y.: 

Examination  and  survey v,  134, 990, 996 

Improvement  of v,  121, 967 

Foreign  possessions.    See  Insular  possessions. 

Fore  River,  Me.  ( see  Portland  Harbor) v,  35, 793 

Fore  ( Weymouth )  River,  Mass.,  improvement  of v,  62, 63, 824, 825 

Forked  Deer  River,  Tenn.: 

Bridge  across  South  Fork  at  Chestnut  Bluff v,  724 

Improvement  of v,  447;  vi,1721,1722 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  (see  also  Technical  details ) v,  398;  vi,  1515;  vii,  3024 

Fort  Egbert,  Alaska,  road  to  Valdes v,752;  vii,2845 

Fortifications  (see  al»o  Technical  details) : 

Appropriations v,  6, 13 

Board  of  Engineers,  The v,  4,  755 

Board  on  Fortifications  or  other  Defenses  ( P^ndicott  Board) v,  5, 7 

Boanl  of  Ordnance  and  Fortification * v,  5 

Board  (Taft)  to  revise  project  of  Endicott  Board v,  7 

Carriages,  gun  and  mortar v,  7, 8 

Emplacements,  modernizing  the  older v,  8, 13, 15 

P^jtimates  of  appropriations  required v,  15 

Financial  statement v,  13 

Fire  control v,  9, 13, 15 

General  statement  and  progress  of  work v,  5, 6 

Gun  and  mortar  batteries v,  5, 13, 15 

Insular  possessions v,  12, 14, 15 
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Fortiflcatione— Continued. 

Preservation  and  repair  of v,  10, 14, 15 

Preservation  and  repair  of  torpedo  structures v,  12, 15 

Projects V,  5,  7, 14, 15 

Range  and  position  finders v,  7,  i:t 

Searchlights  and  electrical  connections v,  10, 14, 15 

Sea  walls  and  embankments v,  1 1, 14, 15 

Sites V,  10, 13,15 

Submarine  mines v,  1 1 ,  12, 14, 15 

Supplies  for  seacoast  defenses v,  10, 14, 15 

Fort  Leavenworth,  Kans. ,  engineer  depot v,  17, 18, 775 

Fort  Monroe,  Va.,  bridge  across  Mill  Creek v,  722 

Fort  Pierre,  S.  Dak.  (««€  Missouri  River) v,  442;  vi,  1689 

Fort  Point  channel,  Boston,  Mass. : 

Bridge  at  Dover  street ▼,  730 

Bridge  between  Northern  avenue  and  Oliver  street v,  726 

Improvement  of v,  60, 819 

Fosters  Point,  Fla.,  bridge  across  St.  Lucie  River v,  727 

Fox  River,  Wis.: 

Bridge  at  Green  Bay v,  726 

Bridge  across  canal  at  Menasha v,  725 

Bridge  across  canal  at  Montello v,  725 

Bridge  at  Odhkosh v,  722 

Improvement  of v,  541 ;  vi,  2M9 

Improvement  below  Depere.  including  Green  Bay  Harbor v,  528;  vi,  201M 

Operating  and  care  of  locks  and  dams v,  543;  vi,  2053 

Franconia  ( vessel) ,  removal  of  wreck  of v,  288;  vi,  1290 

Frankfort  Harbor,  Mich. ,  improvement  of v,  576;  vi,  2207 

Frauline  (schooner),  removal  of  wreck  of v, 93,  S69 

Fredericrksburg,  V^a.,  monument  to  Gen.  Hugh  Mercer v,  739;  vii,  2619 

Frederick  the  Great,  statue  of v,  749;  vii,  28:55 

French  Broad  River,  Tenn. ,  improvement  of v,  458^,  vi,  1774 

Frenchman  Bay,  Me.,  defenses  of v, 5 

Friend,  Lottie  K.  ( schooner) ,  removal  of  wreck  of v,  163, 108t» 

Fulton,  Juhus,  jr.  (canal  boat),  removal  of  wreck  of v,  74, 836 

Fulton,  Miss.,  bridge  across  Tombigbee  River v,  726 

G. 

Galena  River,  111.,  operating  and  care  of  lock  ^pd  dam v,  430;  vi.  16>5 

Galleries,  cable v,  11, 14, 15 

Gallipolis,  Ohio,  ice  pier  (see  Ohio  River) v,  462;  vi,  1794 

Galveston    and     Brazos    Canal,    Tex.    {see    also    West    Galveston     Bay, 

etc.) v, 389, 390, 392;  Vi,  1502, 1506 

Galveston  Bay  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  along  Fort  Crockett  Res- 
ervation, and  of  sea  wall  from  Thirty -ninth  to  Forty-fifth  streets  {^f 

aho  Technical  details) v,  398;  vi,  1515;  vii, 30-J4 

Defenses  of  {nee  a/w  Technical  details) v,  5, 1 1, 15;  vii,  3024 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dredge,  in  Galveston  engineering  district vri,  30JU 

Improvement  of  Galveston-Texas  City  channel v,  384;  vi,  14S9 

Improvement  of  harbor  entrance v,  381 ;  vi,  1479 

Improvement  of  harbor  from  inner  bar  to  Fiftv-first  street v,  383:  vi,  1485 

Improvement  of  waterway  to  Houston,  including  revised  project  and 
estimate  by  Board  of  Engineers  for  Rivers  and  Harbor..  v,385;  vi,  1492, 1495 

Improvement  of  West  Bay v,  389, 392;  vi,  154V> 

Removal  of  wrecks  in  West  Bay v,  399;  \n,  1516 

Gasconade  River,  Mo.,  improvement  of v,  446;  vi,  1705 

Gauging: 

Columbia  River,  Oreg.  and  W^ash v,  691 ;  vii,  2496 

Michigan,  Lake,  variations  in  surface  level  on  east  shore v,  bo^^ 

Mis-^ipsippi  River  and  principal  tributaries v,  441,  716;  vi,  1687;  viii,8,86 

Northern  and  Northwestern  Lakes,  levels  (1860  to  1905)  and  discharges 

(1860  to  1904) v,743;  vii,27s2 

Gedney  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 10Oi» 
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General  C.  B.  Coinstock  (dredg;e),  comparative  cost  of  coal  and  oil  as  fuel 

for VII,  3036 

General  Franz  Sigel  (schooner),  removal  of  wreck  of v,  618;  vii,  2367 

General  H.  M.  Rol)ert  (dredge),  plans  and  cost  of  revolving  cutter  installed 

on VII,  3036 

General  S.  M.  Mansfield  (snag  boat),  details  concerning  construction  and 

operation vii,  3034 

Genesee  River,  N.  Y.  {see  Charlotte  Harbor) v,  630;  vii,  2392 

George  Lake,  St.  Johns  River,  Fla.  (fiee  Volusia  bar) v,  291;  vr,  1296 

Georges  River,  Me.,  improvement  of v,  31, 789 

Georgetown  Harbor,  D.  C.     {See  Washington. ) 

Georgetown  Harbor,  S.  C,  improvement  of  {see  Winyah  Bay) v,  258;  vi,  1241 

Geoiigia,  defenses  of  coast  (see  also  Technical  details) v,  5;  vii,  3016 

Germanic  (Hteamer),  removal  of  w^reck  of vii,  2288 

Githens,  Mary  .U.  (steamer),  removal  of  wreck  of v,  186, 1122 

Gladstone  Harbor,  Mich. ,  improvement  of v,  525;  vi,  2016 

Glencove  Harbor,  N.  Y.,  improvement  of v,  121, 966 

Glenn  County,  Cal.,  bridge  of » v,  724 

Gloucester  Harbor,  Mass.,  improvement  of v,  48, 808 

Goddell  Bavou,  L&. ,  removal  of  water  hyacinths v,  380;  vi,  1476 

Golconda,  In.  (««^  Ohio  River) v,462;  vi,1786 

(xolden  Gate,  Cal.,  channel  to  Carquinez  Strait  {see  San  Pablo  Bay) . .  v,  648;  vii,  2426 

Goodwin  ( barge),  removal  of  wreck  of v,  353;  vi,  1428 

Gordon  County,  Ga.,  bridges  of v,  725 

Gordons  Ferry,  Ga. ,  bridge  across  Oostenaula  River v,  725 

Cioshen  Creek,  N.  J.,  improvement  of v,  169, 1101 

G<38port  Harbor,  N.  H.  [nee  Isles  of  Shoals  Harbor) v,  39,  797 

Government  Printing  Office,  Washington,  D.  C: 

Erection  of  new  building v,  747;  vii,  2823 

Repairs  to  old  building v,  748;  vii,  2824 

Telegraph  line v,7:«;  vii,2619 

Government  telegraph  line,  Washington,  D.  C v,  738;  vii,  2619 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of v,  139, 1021 

Gowanus  Bay  and  Canal,  N.  Y.,  improvement  of v,  137, 1016 

Granby,  S.  C. : 

C-onstruction  of  lock  and  dam  in  Congaree  River v,  263;  vi,  1248 

Improvement  of  Congaree  River  by  open-channel  work v,  262;  vi,  1247 

Grand  Calumet  River,  III.  and  Ind.: 

Improvement  of v,  546;  vi,  2113 

Improvement  of  Calumet  (South  Chicago)  Harbor v,  545;  vi,  2109 

Grand  Haven  Harbor,  Mich.,  improvement  of v,  563;  vi,  2179 

Grand  Island,  Sacramento  River,  Cal.,  bridge  at v,  726 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge v,  523;  vi,  2008 

Grand  Marais,  Minn.,  improvement  of  harbor v,  508;  vi,  1967 

Grand  Rapids,  Mich.     See  (iJrand  River. 

(jrand  Kapids,  Wabash  River,  lock  and  dam v,  500, 502;  vi,  1945, 1947 

Grand  River,  I^.: 

Improvement  of v,  361 ;  vi,  1446 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Grand  River,  Mich.: 

Bridge  at  Bassriver v,  725 

Harbor  lines  at  Grand  Rapids v,  718;  vi,2215 

Improvement  of v,  565;  vi,  2184 

Improvetnent  of  Grand  Haven  Harbor v,  563;  vi,  2179 

Grand  River,  Ohio,  improvement  of  Fairjx>rt  Harbor v,  613;  vn,  2349 

Grant  (army  transport),  conversion  into  dredge v,  685, 1089;  vii,  2484 

Granton,  N.'  J.,  bridge  across  Bellmans  Creek v,  724 

Grant  statue,  Washington,  D.  C v,  738;  vii,2619 

Grays  Ferry,  Schuylkill  River,  Pa.,  removal  of  wreck  at v,  163, 1085 

Grays  Harbor,  Wash. : 

Improvement  of,  including  bar  entrance v,  693;  vii,  2508 

Improvement  of,  between  Aberdeen  and  the  entrance v,  695;  vii,  2511 

Great  Kanawha  River,  W.  Va. : 

Improvement  of v,  485;  vi,  1882 

Operating  and  care  of  locks  and  dams v,  486;  vi,  1883 

Great  Lakes: 

Bulletins v,743;  vii,2781 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 
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Great  Lakes — Continued. 

Discharges/table  of  (ISeOto  im)"  V////^^^  v,  743;  viM>7^r 

Dredge  boat  for  harbors  on  Lake  Erie v,6i>:i,l«c' 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  550,  h^' 

High  water  of  1838,  elevations  of vii,  27>- 

Iniprovement  of  channels  in  waters  connecting v,  590:  vii,  i*i'41 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan vii.  27yl 

Navigation  of,  in  1841 ,  conditions  governing v,  741' 

Survey  of  waters  connecting  lakes  Superior  and  Huron v,  602;  vii,  i*"J>^h 

Surveyp  and  chart*? v,  739;  vii,  277.T 

Water  levels  (1860  to  1905) v,  743;  vii,  27'^:* 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v,  .Vi;; 

Great  Northern  Railway  Company,  V)ridge  of v,  7*Ji* 

Great  Pedee  River,  S.  0. ,  improvement  of v,  256;  vi,  1 2.'i> 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of v,  92.  S#C 

Great  Sodns  Bav,  N.  Y. ,  improvement  of  harbor v,  631 ;  vii,  'S\W> 

Great  South  Bay,  N.  Y.: 

Improvement  of v,  127,  ^T*^ 

Removal  of  wreck  off  Browns  Point ' v,  134, 9Ht> 

Green  Bay  Harbor,  Wis.: 

Bridge  across  East  River v,  72r) 

Bridge  across  Fox  River v,  726 

Improvement  of v,  528;  vi,  201^ 

Green  Jacket  shoal,  Providence  River,  R.  I.,  removal  of v.  So,  S.^7 

Greenport  Harbor,  N.  Y.,  harbor  lines v,  718,  UXC 

Green  River,  Ky.: 

1  mprovement  alx)ve  mouth  of  Big  Barren  River v,  504:  vi,  li^4^ 

Operating  and  care  of  locks  and  dams v,  505:  vi,  19^2 

G^'eensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson v,  750;  vii,  2^:>7 

Greenville  Harbor,  Miss,  (see  Mississippi  River  Commission) v,  716;  viii,  ;>.  4'/> 

Greenwich  Harbor,  Conn.,  improvement  of v,  1 12.  ^i*n 

Gring,  Charles  ( barge),  removal  of  wreck  of v,  202, 1 147 

Grosse  Isle,  Detroit  River,  Mich.,  bridge  at v,  7i*y 

Grosse  Tet^  Bayou,  La.,  removal  of  water  hyacinths v,  380;  vi,  147f> 

Grounds,  public  buildings  and,  District  of  Columbia v,  738;  vif,  2r>li* 

Guadalupe  River,  Tex. ,  bridge  near  Kemper  City v,  7l*7 

Guam  Island,  defenses  of '. v.  12 

Guantanamo  Bay,  Cuba,  defenses  of v.  12, 14,  !'> 

Guilforti  battle  grounds,  N.  C,  monuments  to  Generals  Nash  and  David- 
son    v,  750:  VII.  2^:>7 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor v,349;  vi,  14l'4 

Gulf  States,  removal  of  water  hyacinths: 

From  Florida  waters 1 v,  308;  vi,  131S 

From  Ix}uisiana  waters v,  380;  vi,  147rt 

From  Texas  waters v,380:  vi,  147i^ 

Gun  and  mortar  batteries v,  5, 13, 15 

Guyandot,  W.  Va. ,  bridge  acros«  (inyandot  River v,  726 

Guyandot  River,  W.  Va.,  bridge  between  Guyandot  and  Huntington v,  726 

II. 

Hackensack  River,  N.  J. ,  bridge  near  Marion v,  72^ 

Hales  bar,  Tennessee  River,  construction  of  lock  and  dam v,  455, 456;  vi,  17:^* 

Halifax  River,  Fla.,  bridge  at  Orraond v,  72:^ 

Hammond,  Ind.,  improvement  of  Calumet  River v, 546;  vi. 2\Vi 

Hampden  County,  Mass.,  bridge  of v,  720 

Hampton  Roads,  Va. : 

Defenses  of  (»ee  also  Technical  details) v,  5;  vii. 3009 

Improvement  of v,  227.  US^ 

Improvement  of  approaches  to  Norfolk  Harbor v,  225,  ll>5 

Hampton  Roads  Railway  and  Electrical  Company,  bridge  of v.  722 

Hannibal,  Mo.: 

Harbor  lines  in  Mississippi  River v,  718:  vi,  1(>57 

Improvement  of  Mississippi  River v,426;  vi,  1613 

Harbor  Beach  (Sandbeach),  Mich.: 

Improvement  of  harbor  of  refuge v,  584;  vi,  222»^ 

"Water  levels v,  744;  vii.  '27sl 
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liarbor  lines,  establishment  of v,  718 

Arthur  Kill,  N.  Y.  and  N.  J v,  718, 3066, 1059, 1062 

Bcwton  Harl>or,  Mass v,  718,836 

Carters  Creek,  Va v,  718, 1182 

Charles  River,  Mass v,  718, 836 

Detroit  River,  Mich v,7l8;  vii,2296 

Duluth  Harlxjr,  Minn v,  718;  vi,2011 

East  River,  N.  Y v,718,1006 

Elizahethport,  N.  J v,  718, 1056, 1069 

Ellis  Island,  New  York  Harbor,  N.  Y v,  718, 1025 

Grand  Rapids,  Mich v,  718;  vi,2215 

Grand  River,  Mit:h v,  718;  vi,2215 

Greenport  Harbor,  N.  Y v,  718, 1003 

Hannibal,  Mo v,718;  vi,  1657 

Kansas  City,  Mo.  and  Kans v,  718;  vi,  1 708 

Kansas  River,  Mo.  and  Kans v,  718;  vi,  1708 

Kaw  (Kansas )  River,  Kans.  and  Mo v,  718;  vi,  1 708 

McKeeeport,  Pa v,718;  vi,  1865 

Mati^orda  Bay,  Tex v,718;  vi,  1516 

Mississippi  River,  Hannibal,  Mo v,  718;  vi,  1657 

Missouri  River,  Kansas  Citv,  Mo.  and  Kans v,  718;  vi,  1 708 

Mononjjahela  River,  Pa...'. v,  718;  vi,  1865,1869 

Newark  Ba  v v,  71 8, 1056 

New  York  Harbor,  Arthur  Kill,  N.  Y.  and  N.  J v,  718, 1056, 1059, 1062 

New  York  Harbor,  t:a8t  River,  N.  Y v,  718, 1006 

New  York  HarlK)r,  Elizahethport,  N.J v,  718, 1056, 1069 

New  York  Harbor,  Ellis  Island,  N.Y v,  718, 1025 

New  York  Harbor,  Newark  Bav v,  718, 1056 

New  York  Harbor,  Rossville,  24.  Y v,  718, 1062 

New  York  Harbor,  Smoking  Point,  Arthur  Kill,  N.Y v,  718, 1062 

New   York   Harbor,   Staten  Island  Sound  (Arthur  KilH,  N.  Y.  and 

N.  J v,  718,  ia56,ia59, 1062 

Pittsburg  Harbor,  Pa v,718;  vi,  1865,1869 

Port  Lavaca,  Tex v,  718;  vi,  1516 

PortPerrv,  Pa v,  718;  vi,  1869 

Ros8ville,"N.  Y v,  718,  1062 

Saginaw  Harbor  and  River,  Mich v,  718;  vi,  2235 

Smoking  Point,  Arthur  Kill,  N.  Y v,  718, 1062 

Staten  Island  Sound  ( Arthur  Kill) ,  N.  Y.  and  N.  J v,  718, 1056, 1059, 1062 

Weems,  Va v,  718, 1182 

Wilson,  Pa v,718;  vi,  1865 

Harbors  and  rivers.     ( See  Rivers  and  harbors. ) 

Harding,  All>ert  H.  (pchooner),  removal  of  w^eck  of .^- v,  74;  81^ 

Hardings  Beach,  Mass. ,  removal  of  wreck  off .*. v,  93;  869 

Harlem  River,  N.  Y.: 

Bridge  across  ship  canal  at  Broadway  crossing v,  727 

Improvement  of '. v,  124, 973 

Removal  of  wrecks - . . .  v,  134, 989 

Harlowe  Creek,  N.  C. ,  improvement  of  waterway  via v,  243, 1210 

Harman,  Frank  P..  bridge  of * v,  720 

Harrisburg,  Oreg.,  bridge  across  Willamette  River v,  728 

Hartford,  Conn.     See  Connecticut  River. 

Hartford,  W.  Va.,  ice  harbor  (i^e  Ohio  River) v,  462;  vr,  1794 

Hart,  Ijevi  (schooner),  removal  of  wreck  of v,  93, 868 

Harvesta  chemical  compound,  use  of v,  308,  380;  vi,  1318, 1476 

HatSlough,  Wash.  («<?€  Puget  Sound) v,696;  vii,2514 

Haverhill,  Ma.s8.,  bridge  over  Merrimac  River v,  728 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River v,  191, 1131 

Hawaiian  Islands: 

Defenses  of v,  12, 15 

Improvement  of  Honolulu  Harbor v,  71 1 ;  vii,  2564 

Improvement  of  Pearl  Harbor v,  710;  vii,  2563 

Plan  and  estimate  of  cost  of  existing  project  for  Honolulu  Harbor,  v,  711 ;  vii,  2565 
Hay  Lake  channel,  St.  Marys  River,  Mich. : 

Improvement  of ! v,  596;  vii,  2269 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2241 

Survey  of v,602;  vii,2289 
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Helena  Harbor,  Ark.  (see  MisBiasippi  River  Commiseion) v,  716;  viii,  3,  40 

Hell  Gate,  East  River,  N.  Y.,  improvement  of v,  123,971 

Hempetead  Harbor,  N.  Y.,  improvement  of  (see  Glencove  Harbor) v,  121,966 

Henderson  Bay,  Wash.,  brid|a:e  at  Purdy v,  724 

Hennepin  Canal,  111.    See  Ilhnois  and  Mississippi  Canal. 

Henry,  Cape,  Va.,  defenses  at v,  5 

Hermann,  Mo.,  improvement  of  Missouri  River v,  442, 444;  vi,  1689 

Herr  Island,  All^heny  River,  Pa.,  lock  and  dam  at v,  478, 479;  vi,  1854, 1857 

Highway  bridges.  Potomac;  River,  Washington,  D.  C: 

Aqueduct  Bridge •. v,731;  vir,2603 

To  replat*e  Long  Bridge v,  732;  vir,  2605 

Highways.    See  Roads. 

Hilia  (Imrk),  removal  of  wreck  of v,  353;  vi,  1428 

Hillsboro  Bay  and  River,  Fla.,  improvement  of v,  302;  vi,  1310 

Hiwassee  River,  Tenn. : 

Bridge  near  mouth  of  Ocoee  River v,  725 

Improvement  of v,  460;  vi,  1778 

Hockingport,  Ohio,  ice  harbor  in  Ohio  River v,  462;  vi,  1794 

Holland  Harbor,  Mich. ,  improvement  of v,  562;  vi,  2175 

Holmes  River,  Fla.,  improvement  of v,  320;  vj,  1337 

Holston  River,  Va.  and  Tenn.,  improvement  of v,  461 ;  vi,  1779 

Home  City,  Ohio,  Lock  and  Dam  37,  Ohio  River v,  464;  vi,  1816 

Homochitto  River,  Miss.,  improvement  of v,  365;  vi,  1457 

Honolulu  Harbor,  Hawaii: 

Defenses  of v,  12»  15 

Improvement  of v,  711 ;  vii,  2564 

Plan  and  estimate  of  cost  of  existing  project v,  71 1 ;  vii,  2565 

Hook  Canal,  N.  Y.,  bridge  at  mouth  of  Hook  Creek v,  730 

Hook  Creek,  N.  Y'.,  bridge  at  Meadowmere v,  727 

Hookton,  Cal.  («e<r  Humboldt  Harbor) v,656;  vii,2439 

Hopefield Bend, Mississippi River(«eeMis8issippiRiverCommi8eion) .  v,  716;  viii, 3, 40 

Hoquarten  Slough,  Oreg.  {see  Tillamook  Bay ) v,  667, 668;  vii,  2452 

Horn  Island  Harbor  and  Pass,  Miss.: 

Improvement  of  harbor  (see  Pascagoula  River) v,  341 ;  vi,  1416 

Improvement  of  pass v,  346;  vi,  1421 

Removal  of  wreck  in  harbor v,  353;  vi,  1428 

Hospital  Point,  Norfolk  Harbor,  Va. ,  removal  of v.  226, 1 186 

Housatonic  River,  Conn. : 

Improvement  of v,  104,  889 

Improvement  of  Milford  Harbor v,  103, 888 

House  Committee  on  Rivers  and  Harbors.     See  Committee,  etc. 

Houston,  Tex.,  improvement  of  waterwav  to  Galveston,  including  revise*! 

Eroject    and    estimate    by  Board   of    (Engineers    for   Rivers   and    Har- 
ors v,385;  vi,  1492, 1495 

Howard  University  reservoir,  Washington,  D.  C v,  734;  vii,  2609 

Howell,  Capt.  C.  W.  (snag  boat),  details  concerning  construction  and  opera- 
tion    VII,  3034 

Howland  Improvement  Company,  bridges  of .-. . .      v,  725 

Hudson  River,  N.  Y.  (see  also  New  York  City  and  Harbor): 

Improvement  of v.  128, 978 

New  York  Harbor,  removal  of  wrecks v,  134, 140. 989, 1024 

Peekskill  Harbor,  improvement  of v,  132, 987 

Rondout  Harbor,  improvement  of v,  131, 985 

Saugerties  Harbor,  improvement  of v,  130, 984 

Tarrvtown  Harbor,  improvement  of v,  133 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of v,  656;  vii,  2439 

Humboldt  Northern  Rail  way  Company,  bridge  of v,  727 

Huntington,  N.  Y. ,  improvement  of  harbor v,  120, 965 

H  untington,  W.  Va. ,  bridge  across  Guyandot  River v,  726 

Huron  Harbor,  Ohio,  improvement  of v,  607 ;  vii,  2323 

Huron  Lake  (see  also  Northern  and  Northwestern  Lakes): 

High  water  of  1838,  elevation  of vii,2782 

Improvement  of  harbor  of  refuge  at  Harbor  Beach,  Mich v,  584;  vi,  2226 

Survey   of  waterwav  to  Lake  Superior,  including    Hay  I^ke  chan- 
nel   \ v,602;  VII,  2289 

Water  levels  (1860-1905)  and  discharges  ( 1860-1904) v,  743,  744;  vii,  2782 
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Hutchinson  River,  N.  Y.  {see  East  Chester  Creek) v,  117, 960 

Hyacinths,  water,  removal  of: 

From  Florida  waters v,308;  vi,1318 

From  Louisiana  waters v,  380;  vi,  1476 

From  Texas  waters v,380;  vi,  1476 

Hyannis,  Mass. ,  improvement  of  harbor  of  refuge v,  74, 842 

Hydraulic  mining  in  California v,  714;  vii,  2585 

Hydraulics.    See  Gauging  and  Great  Lakes. 

Hydrology.    See  Gauging  and  Great  Lakes. 


Idler  (yacht),  removal  of  wreck  of v,  618;  vii,  2367 

Illinois  and  Mississippi  Canal,  111.: 

Construction  of • v,  550;  vi,  2144 

Operating  and  care v,  430;  vi,  1653 

Illinois  River,  111, : 

Bridge  at  Peoria v,723 

Improvement  of v,  548;  vi,  2137 

Operating  and  care  of  locks  and  dams v,  549;  vi,  2141 

Survey    for    waterway     from    Lockport,    111.,    to    St.     Ix>uis,    Mo., 

via J v,548;  vi,2118;  viii,10,41 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of v,  493;  vi,  1929 

Indian  River,  FlJi.,  improvement  of v,  293;  vi,  1299 

Indian  River  Bay,  Del. ,  waterway  via v,  184, 1120 

Inland  waterways.    See  Canals  and  Waterways. 
Insiile  routes.     See  Canals  and  Waterways. 
Insular  possessions: 

Defenses  of v,  1 2, 14, 15 

Improvement  of  Honolulu  Harbor,  Hawaii v,  71 1 ;  vii,  2564 

Improvement  of  Pearl  Harbor,  Hawaii v,  710;  vii,  2563 

Plan    and    estimate  of    cost  of    existing  project    for  Honolulu    Har- 
bor   v,711;  VII,  2565 

International  Commission,  Permanent,  of  Congresses  of  Navigation v,  717 

Ironton,  Ohio,  bridge  across  Ohio  River v,  721 

Island  possessions.     See  Insular  possessions. 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via v,  184, 1120 

Isles  of  Shoals,  Me.,  improvement  of  harbor  at . .  T v,  39, 797 

Istokpoga  Creek,  Fla.  (nee  Kissimmee  River) v,  297;  vi,  1303 

ItsLPCSi  County,  Minn.,  bridge  of v,  720 

Itawamba  County,  Miss.,  bridge  of v,  726 

J. 

Jacksonville,  Fla.: 

See  also  St.  Johns  River. 

Removal  of  wreck  in  St.  Johns  River v,  309;  vi,  1320 

Jamaica  and  Rockaway  Turnpike  Company,  bridge  of v,  730 

James  River,  Va. : 

Improvement  of v,  222, 1 1 77 

Protection  of  Jamestown  Island v,  223, 1179 

Jamestown  Island,  James  River,  Va.,  protection  of v,  223, 1179 

Jefferson,  Tex.,  improvement  of  Cypress  Bayou v,  402;  vi,  1527 

Jefferson,  Thomas,  statue  of *. v,  738;  vii,  2619 

Jekyl  Creek,'  Ga.,  improvement  of  waterway  via v,  285;  vi,  1283 

Johnsons  Bayou,  La.,  improvement  of v,  374 ;  vi,  1468 

Johnsons  Creek,  or  River,  Conn,  {see  Bridgeport  Harbor) v,  106, 891 

Joint  resolutions.   Fifty-eighth  Congress,  third  session,  affecting 

Corps  of  Engineers vii,2851,  2852,2867,2892 

Jones  Creek,  Md.,  bridge  across v,  725 

Judith,  Point,  R,  I.: 

Construction  of  harbor  of  refuge v,  88, 862 

Improvement  of  pond  entrance v,  89, 864 

Removal  of  wreck  off v,  93, 869 

Jupiter  Inlet,  Fla.  {see  Indian  River) v,  293;  vi,  1299 

Justice,  Department  of.     See  Attorney-General. 
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H. 

Kalamazoo  River,  Mich. ,  improvement  of v,  560;  vi,  21*^9 

KampBville  lock  and  dam,  Illinois  River,  111 v,  548,549;  vi,  2137,2141 

Kanawha  River,  W.  Va. : 

Improvement  of v,  485;  vi.  ] *^^"2 

Operating  and  care  of  locks  and  dams v,  486;  vi,  is^i 

Kansas  City,  Mo.  and  Kans.     See  Kansas  ami  Missouri  rivers. 

Kansas  City  Viaduct  and  Terminal  Railway  Company,  bridge  of v.  7*27 

Kansas  River,  Mo.  and  Kans. : 

Bridge  at  Kansas  City  (Chicago,  Rock  Island  and  Pa(*ific  Railway) v,  7'2^ 

Bridge  at  Kansas  City  (Kansas  City  Viaduct  and  Terminal  Railway)  . .      v,  727 

Bridge  at  Topeka. ..', I v,  724 

Harbor  lines  at  Kansas  City v,  718;  vi,  1 7tis 

Karquines   Strait,  Cal.,  channel    to    the    Golden    Gate    {iwe    San    Pablo 

Bay)   v,648;  vii.242ri 

Kaw  River,  Mo.  and  Kans.     See  Kansas  River. 

Kelsey,  Hattie  V.  ( schooner),  removal  of  wreck  of v,  140,  1024 

Kelso,  Wash. ,  bridge  across  Cowlitz  River v,  725 

Kelso  Bridge  Company,  bridge  of v,  725 

Kemper  City,  Tex. ,  bridge  across  Guadalupe  River v.  727 

Kenciuskeag  River,  Me.: 

Bridge  at  Bangor v.  727 

Improvement  of  (see  Penobscot  River) .• v,  26, 7M> 

Kennebec  River,  Me. : 

Defenses  of v,  5, 10 

Improvement  of v,  3:^  7h1 

Kennebunk  River,  Me.,  improvement  of v,  3S,  79n 

Kenosha  Harbor,  Wis. ,  improvement  of v,  539;  vi.  2i Ho 

Kent,  Wash.,  bridge  across  White  River v,  722 

Kentucky  River,  Ky. : 

Improvement  of v,  491 ;  vi,  1912 

Operating  and  c^re  of  locks  and  dams v,  493:  vi,  191S 

Kerrs  Run,  Ohio,  ice  harbor  in  Ohio  River v,  462;  vi,  17J*4 

Kewaunee  Harbor  and  River,  Wis.: 

Bridge  at  Kewaunee v,  727 

Improvement  of  harbor v,  531 :  vi,  2t"'2H 

Keweenaw   Bay,  Mich.,   waterway  to  Lake  Superior,    improvement  and 

care v,  518, 520;  vMWrt 

Keyport  Harbor,  N.  J.,  improvement  of v,  148,  U>44> 

Key  West  Harbor,  Fla.: 

Defenses  of v,  .5 

Improvement  of,  including  dredge  construction v,  296, 1095;  vi,  i;>ir2 

Kill  van  Kull,  N.  Y.  and  N.  J.,  improvement  of  Staten  Island-New  Jersey 

channel v,  144,  lorv> 

King  County,  W^ash.,  bridge  of v,  722 

Kingston,  R,  I.: 

Construction  of  Point  Judith  harbor  of  refuge v,  88, 8*>2 

Improvement  of  entrance  to  Point  Judith  Pond v,  89, 864 

Removal  of  wreck  off  Point  Judith v,93,8»W 

Kingston  Bay,  Mass.  (t^ee  Duxbury  Harbor) v,  66,  S2S 

Kinnickinni(*k  River,  Wis.  (nee  Milwaukee  Harbor) v,  537;  vi,  2042 

Kinston,  N.  C. ,  bridge  across  Neuse  River v,  72.=> 

Kiowa  (steamship),  removal" of  wreck  of v,  74.  S:V> 

Kissimmee  Lake  and  River,  Fla.,  improvement  of v:  297;  vi,  i:iti:i 

Kitchens  Point,  Fla. ,  bridge  across  St.  Lucie  River v,  727 

Kosciuszko,  Gen.  Thaddeus,  statue  of v,  7'SS:  vii.  2»il9 


La  Crosse  Harbor,  W'is.,  improvement  of v,  430;  vi,  16>7 

Lafourche  Bayou,  La.: 

Bridge  near  Donaldson ville v.  727 

Improvement  of v,  ^59;  \n,  1444 

Lagrange  Bavou,  Fla.  (see  Holmes  River) v,  320;  vi,  13.S7 

Lagrange  lock  and  dam,  Illinois  River,  111 v,  548, 549;  vi,  2137. 2141 

Lakes,  Great.     See  Great  Lakes. 
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X^ke  Washinjston  Canal,  Wash.,  improvement  of v,  701;  vii,  2541 

l^mb,  L.  L.  ( barge) ,  removal  of  wreck  of v,  618;  vii,  2367 

Lambs,  S.  C,  removal  of  wreck  near v,  270;  vi,  1258 

Lamprey-  River,  N.  H.  (see  Cocheco  River) v,  39,  798 

I>*  Aniimlle  River,  Ark. ,  improvement  of v,  421 ;  vi,  1579 

JlArchmont  Harbor,  N.  Y.,  improvement  of v,  115, 956 

La  Trappe  River,  Md.,  improvement  of v,  198, 1 1 41 

Ijiuderdale  (\)unty,  Tenn.,  bridge  of v,  724 

LAura,  Anna  (schooner),  removal  of  wreck  of v,  93, 869 

Lavaca  River,  Tex.,  bridge  near  Texana v,  727 

Laws  of  58th  Congress,  od  sos.**ion,  affecting  Corps  of  Engineers vii,  2847 

Leaf  River,  Miss.,  improvement  of v,  344;  vi,  1419 

Leaming,  Richard  S.  (schooner),  removal  of  wreck  of v,  9.'{,  869 

I.«eaven worth,  Fort,  Kans. ,  engineer  depot v,  1 7, 18,  775 

Leckrone  and  Little  Whiteley  Railroad  Company,  bridge  of v,  722 

Lee,  A.  L.  (st-hooner),  removal  of  wreck  of v,  186, 1123 

I^ech  I^ake,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  n»servoir  dam v,  434;  vi,  1675 

Lee  Slough,  Apalatrhicola  River,  Fla.,  improvement  of v,  313;  vi,  1326 

l/egislation  of  58th  Congress,  3d  session,  affecting  Corps  of  Engineers vii,  2847 

Lemann  Company  ( Limited ) ,  bridge  of v,  727 

Lemon  Creek,  N.*  Y.  {nee  Staten  Island-New  Jersey  channel ) v,  144, 101^ 

Leonardtown  Harbor,  Md.  ( nee  Breton  Bay ) v,  207, 1 1 59 

Leon  County,  Fla. ,  bridge  of v,  723 

Levels,  water.     See  Water-level  observations. 
Levisa  Fork,  Big  Sandy  River,  Ky. : 

Bridge  between  Ixjuisa,  Ky.,  and  Cassville,  \V.  Va v,  722 

Improvement  of I v,  488;  vi,  1901 

Lewes,  Del.: 

Improvement  of  waterway  to  Chincoteague  Bay,  Va v,  184,  1120 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair v,  161 ,  1082 

Lewis  River,  Wash. ,  improvement  of v,  689;  vii,  2495 

Lexington,  Mo. ,  bridge  over  Missouri  River v,  720 

Lexington  and  Suburban  Railway  Company,  bridge  of v,  720 

Linden  (steamer) ,  removal  of  wreck  of • vii,  2288 

Lindsey  Luml)er  Company,  bridge  of v,  722 

Little  Assawaman  Bay,  Del.,  wat^Tway  via : v,  184, 1120 

Little  Bay  de  No<]uette,  Mich,  {see  Gladstone  Harbor) v,  525;  vi,  2015 

Little  D' Arbonne  Bayou,  La.  {nee  D' Arbonne  Bayou) v,  405;  vi,  1538, 1539 

Little  Egg  Harbor  Bav,  N.  J. ,  removal  of  wreck v,  186, 1 122 

Little  Egg  Harbor  Inlet,  N.  J.,  removal  of  wreck v,  186, 1122 

Little  Harbor,  Woods  Hole,  Mass.,  improvement  of v,  78, 848 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge v,  41,  799 

Little  Kanawha  Navigation  Company.     See  Little  Kanawiia  River. 
Little  Kanawha  River,  W.  Va.: 

Acquisition  by  United  States  of  locks  and  dams  belonging  to  Little 

Kanawha  Navigation  Company v,  484;  vi,  1878 

Bridge  in  Braxton  County v,  723 

Improvement  of v,  483;  vi,  1878 

Operating  and  care  of  lock  and  dam v,  484;  vi,  1880 

Little  Mud  River,  Ga.,  improvement  of  waterway  via v,  285;  vi,  1283 

Little  Narragansett  Bay,  R.  I.  and  Conn,  {i^e  Pawcatuck  River) v,  93, 872 

Little  Pedee  River,  S.  C. ,  improvement  of v,  255;  vi,  1 237 

Little  Pigeon  River,  Tenn. ,  improvement  of v,  458;  vi,  1 774 

Little  River,  La.  (part  of  Re<l  River),  improvement  of v,  399;  vi,  1519 

Little  Sarasota  Bay,  Fla.,  improvement  of v,  300;  vi,  1307 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor v,  632;  vii,  2397 

Little  Tallahatchie  River,  Miss.  (^€i' Tallahatchie  River) v,409;  vi,  1555 

Little  Tennessee  River,  Tenn. : 

Bridge  at  Niles  Ferry v,  724 

Improvement  of  (/»«/ Tennessee  River  above  Chattanooga) v,  454;  vi,  1735 

Lockport,  111.,  survey  for  waterway  to  St.  Louis,  Mo v,548;  vi,  2118;  viii,  10,41 

Locks.     See  Canals,  Rivers  and  harbors,  and  Waterways. 
Logs: 

Booms,  permits  for  construction  of v,  730 

Loose,  rules  governing  floating  of,  on  certain  streams v,  719 
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Lone  Tree  Point,  Cal.  (wr  San  Pablo  Bay; ) v,648;  vii.2426 

Long  Bayou,  La. ,  removal  of  water  hyacinths v,  380;  vi,  1476 

Long  Bridge,  Potomac   River,  Washington,  D.  C,  highway  bridge  to  re- 
place   v,732;  vii,260o 

Long  Island  Sound,  defennes  of  eastern  entrance ^ v,  5, 10 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y.,  improvement  at v,  6:^7 

Long:  Tom  River,  Greg. ,  improvement  of v,  678;  vii,  2469 

Lorain  Harbor,  Ohio,  improvement  of v,  609;  vii,  2329 

Loudon,  Tenn.,  bridge  across  Tennessee  River v,728 

Louisa,  Ky.: 

See  also  Big  Sandy  River.  ' 

Bridge  across  Levisa  and  Tug  forks,  Big  Sandy  River v,  722 

Louisa  and  Fort  Gay  Bridge  Company,  bridge  of v,  722 

Louisiana,  State  of,  removal  of  water  hyacinths v,  380;  vi,  1476 

Louisville,  Ky.  {see  Ix)ui8ville  and  Portland  Canal) v,  493, 498;  vi,  1929, 1936 

Louisville  and  Nashville  Railroad  Company: 

Bridge  of,  across  Coosa wattee  River,  Ga v,  726 

Bridge  of,  across  Hi wassee  River,  Tenn v,  72o 

Bridge  of,  across  Tennessee  River,  Tenn v,  724 

Louisville  and  Portland  Canal,  Ky.: 

Enlargement  of v.  493;  vi,  1929 

Ojierating  and  care v,  498;  vi,  1936 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevaf'se  in v,  354;  vi,  1429 

Constructing  sill  across v,  354;  vi,  1430 

Lubec  Channel,  Me. ,  improvement  of v,  21. 780 

Ludington  Harbor,  Mich.,  improvement  of v,  571 ;  vi,  2195 

Ludlams  Thoroughfare,  N.  J. ,  bridge  at  Sea  Isle  City v,  728 

Lumberton  Branch,  Rancocas  River,  N.  J.,  improvement  of v,  164, 1097 

Lyme  ( Old ),  Conn. ,  bri<lge  across  Connecticut  River v,  721 

Lynn  Harbor,  Mass.,  improvement  of '. v,  53. 812 

M. 

McCanns  Ferry,  Pa. ,  bridge  across  Monongahela  River v,  722 

McClellan  statue,  Washington,  D.  C v,738;  vii,2619 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston v,  264;  vi,  1249 

McCxuires  Mill,  Fla.,  removal  of  wreck  near v,  309;  vi,  1320 

McKeesport,  Pa.,  harbor  lines .' v,  718;  vi,  1865 

McLoon,  Silas  (schooner),  removal  of  wreck  of v,  800 

Ma^on  Bayou,  La.,  improvement  of v,405;  vi,  1538,1539 

Mad  River  Slough,  Cal.,  bridge  near  Eureka v,  727 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan vii,  2791 

Mame  Central  Railroad  Coiiipany,  bridge  of v,  727 

Maine,  State  of: 

Defenses  of  coast  {see  also  Techni<»al  details) v,  5, 10;  vii,  3003 

Recommendation  regarding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in v,  800 

Main  Ship  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 

Maiden  River,  Mass. ,  improvement  of v,  55, 814 

Mall,  the,  Washington,  D.  C v,  738;  vii,2619 

Mamaroneck  Harbor,  N.  Y.,  improvement  of v,  114, 955 

Manasquan  River,  N.  J. ,  improvement  of v,  155, 1(¥»5 

Manatee  River,  Fla.,  improvement  of v, 307;  vi,  1317 

Manchac  Bavon,  La. ,  improvement  of v,  369;  vi,  1462 

Manchester  harbor,  Mass.,  improvement  of v,  50, 809 

Manhattan  Borough,  N.  Y.    fiee  New  York  City  and  Harbor. 

Manila  Bay,  Philippine  Islands,  defenses  of v,  12, 14, 15 

Manistee  Harbor  and  River,  Mich.: 

Bridge  at  Manistee v,  725 

Improvement  of  harbor v,  572;  vi, 2199 

Manistique  Harbor,  Mich.,  improvement  of v,  524;  vi,  2014 

Manitowoc,  (ireen  Bay  and  Northwestern  Railway  Company,  bridges  (3)  of.      v,  726 
Manitowoc  Harbor  arid  River,  Wis.: 

Bridge  near  Manitowoc v,  726 

Improvement  of  harbor v,  533;  vi,  2032 

Manokin  River,  Md.,  improvement  of v,  198, 1142 
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Mansfield,  Gen.  S.   M.   (snai?  boat),  details  concerning  construction  and 

operation vii,  3034 

Mantua  Creek,  N.  J.,  improvement  of v,  166, 1099 

Maps: 

Land  within  flats  of  Anacostia  River,  D.  C V,  20 

Military  and  other v,  747 

Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Marblehead  Harbor,  Ma^s.,  repair  of  sea  wall v,  53, 812 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River v,  160, 1081 

Marinette,  Wis.  (s^ie  Menominee  River) v,  526;  vi,  2016 

Marion,  N.  J.,  bridge  across  Hackensack  River v,  728 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  l>ay v,  522;  vi,  2006 

Improvement  of  harbor v,  520;  vi,  2003 

Water  levels v,744;  vii,2782 

Marthas  Vineyard,  Mass.,  improvement  of  Vineyard  Haven  Harbor v,  77, 847 

Martini,  Richard  (barjjfe),  removal  of  wreck  of ,.-.  v,601;  vii,  2288 

Mary  (schooner),  removal  of  wreck  of v,  186, 1124 

Massachusetts  Bay,  Mass.     See  Boston  Harbor. 
Massachusetts,  State  of: 

Bridge  of,  across  Charles  River  v,  723 

Defenses  of  coast  of v,  5 

Lock  and  dam  of,  across  Charles  River  at  Boston v,  730 

Massasoit  ( barge) ,  removal  of  wreck  of v,  627 

Matagorda  Bay,  Tex.,  harbor  lines  at  Port  Lavaca v,  718;  vi,  1516 

Matawan  Creek,  N.  J.,  improvement  of v,  148, 1042 

Mattaponi  River,  Va.,  imj)r()vement  of v,  211, 1162 

Mattituck  Harbor,  N.  Y.,  improvement  of v,  1 19, 964 

Maumee  Bay  and  River,  Ohio,  improvement  of  Toledo  Harbor,  including 

dredge  con.stniction v,602,1092;  vii,2299 

Maurice  River,  N.  J.,  removal  of  wre<*k v,  186, 1121 

Maysville,  Ky.,  ice  harbor  in  Ohio  River  at v,  462;  vi,  1794 

May,  Viola  (schooner) ,  removal  of  wreck  of v,  98, 868 

Meadowmere,  N.  Y.,  bridge  over  Hook  Creek v,  7?7 

Memorials,  statues,  etc. : 

In  public  grounds,  Washinjjton,  D.  C  ... v,  738;  vii,  2619 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson  .  v,  750;  vii,  2837 . 

Monument  to  Gen.  Hugh  Mercer v,  738;  vii,  2619 

Statue  of  Frederick  the  Great,  Washington,  D.  C v,  749;  vii,  2835 

Memphis-Chattanooga  Railn>ad,  bridge  of v,  721 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Menasha/  Wis. : 

See  also  Fox  River. 

Bridge  across  F  ox  River  Canal v,  725 

Menekaunee.  Wis.  (see  Menominee  River,  Mich,  and  Wis.) v,52e);  vi,2016 

Menominee  Harbor  and  River,  Mich,  and  WL«i.,  improvement  of  ...  v,526;  vi, 2016 

Menominee  River,  Milwaukee,  Wis.  (^^e  Milwaukee  Harbor) v,  537;  vi,2042 

Mercantile  Bridge  Company,  bridge  of v,  720 

Mercer,  Gen.  Hugh,  monument  to v,  738;  vi,  2619 

Mermentau  River,  I^.,  improvement  of,  including  tributaries v,  371;  vi,  i4(>5 

Merrimac  River,  Slass. : 

Bridge  at  Haverhill v,728 

.Improvement  of v,  44, 803 

Improvement  of  Newburyport  Harbor v,  42, 802 

Methods,  encrineering,  technical  details  of.     See  Technical  details. 
Mexico,  Gull  of,  removal  of  water  hvacinths: 

From  Florida  tributaries v,308;  vi,  1318 

From  Ivouisiana  tributaries v,  380;  vi,  1476 

From  Texas  tributaries v,  380;  vi,  1476 

Miami,  Fla.: 

Bridge  across  Miami  River v,  724 

Improvement  of  Biscayne  Bay v,  294;  vi,  1300 

Miami  River,  Fla.,  bridge  at  Miami v,  724 

Michigan  Central  Railroad  Company: 

Bridge  of,  across  Detroit  River,*  Mich v,  729 

Bridge  of,  across  Saginaw  River,  Mich v,  723^ 
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Michiji^an  City,  Ind.: 

Improvement  of  inner  harbor v,  553;  vr,  21  .t6 

Improvement  of  outer  harbor v,  553, 554;  vr,  2156 

Michigan  l^ke  {)*e€  also  Northern  and  Northwestern  Lakes): 

Canal     to    Sturgeon    Bay,    improvement    of,     inclnding    harbor    of 

refuge v,529;  vi,2021 

C-anal  to  Sturgeon  Bay,  operating  and  care v,  530;  yi,  2i)2rt 

Dredge  boat  for  harbors  on  eastern  shore ^ v,  553, 10^5 

High  water  of  1838,  elevation  of vii,27S2 

Magnetic  observations  along  shore  of '- vii,  2791 

Water  levels  (1860-1905)  and  discharges  (1860-1904) v,  743, 744;  vii,  2782 

Water  levels  on  east  shore,  variations  in v,  ft^iS 

Middle  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of  .  v,596;  vii,  22H<* 

Middleport,  Ohio  (aee  Ohio  River) v,  462;  vi,  17Sr> 

Middlesex  County,  N.  J.,  bridge  of v,  728 

Milan,  111,: 

Construction  of  canal  around  Rock  River v,  550:  vi,  2144 

Operating  and  care  of  canal  around  Rock  River v,  430;  vi,  165:{ 

Milford  Harbor,  (k)nn. ,  improvement  of v,  103,  S8S 

Milford  Haven,  Va.,  improvement  of  harbor  at v,  221 , 1 176 

Mill  ('reek,  South  port,  Conn.  (>?/'«  South  port  Harbor) y,111,895 

Mill  Creek,  V' a.,  bridge  at  Fort  Monroe v,  722 

Miller  Bay,  Lake  WMnnebago,  Wis.  (/<^«  Fox  River) v,541;  vi,2(H9 

Mi  1  lers  Ferry,  Cxa. ,  bridge  across  Oostenaula  River v,  725 

Mill  River,  New  Haven,  Conn. ,  improvement  of v,  100, 883 

Mill  River,  Stamford,  Conn,  (^f'^  Stamford) v,110,895 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Improvement  of,  including  harbor  of  refuge v,  535;  vi,  20:^ 

Improvement  of  inner  harbor v,  537;  vi,  2042 

Removal  of  wreck  in  bay v,  543;  vi,  2»K? 

Water  levels ." v,  744;  vii,  2782 

!Minch,  Philip  ( steamer) ,  removal  of  wreck  of v,  619;  vii,  2368 

Mines,  submarine v,  11, 12, 14, 15 

Mingo  Creek,  S.  C. ,  improvement  of v,  2ii9 

Minim  Creek-Estherville  Canal,  S.  C,  improvement  of v,  260;  vi,  1245 

Mining  casemates v,  11,14, 15 

Mining,  hydraulic,  in  California v,  714;  vii,  2585 

Minneapolis,  Minn.     See  Mississippi  River. 

Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway  Company,  bridges  (3) 

of V,  720, 721 

Minnesota  River,  Minn. : 

Improvement  of v,  437";  vi,  1682 

Survey  of  Big  Stone  Lake  and  Lake  Traverse  for  reservoir  dam.  v,441;  vi,  16f*6 

Minnesota  (steamer) ,  removal  of  wreck  of v,  601 ;  vii,  2288 

Mispillion  River,  Del.: 

Improvement  of v,  178, 1 1 14 

Removal  of  wreck v,  186, 1121 

Mississippi  River: 

Boom  Island,  Minneapolis,  Minn. ,  bridge  at v,  728 

Braincrd  to  Grand  Rapids,  Minn.,  improvement  from v,  432;  vi,  1670 

Canithersville,  Mo.  (see  Mississippi  River  Commission) v,  716;  viii, 3, 40 

Doan  Brook,  Minn. ,  bridge  between  Pine  River  and v,  729 

Delta  Point,  La.  {i<ee  Mississippi  River  Commission) v,  716;  viii,  3. 40 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care v,  429;  vi,  1647 

Dredge  and  snag  boats  above  Missouri  River,  operation  of v,426;  vi,  1607 

Dredge  and  snag  boats  below  Missouri  River,  operation  of v,  423;  vi,  1583 

Dredge  boats  for  passes  of v,  354, 355, 1087, 1088;  vi,  1430, 1431 

Elk  River,  Minn. ,  bridge  near  village  of v,  720 

Gauging,  including  principal  tributaries v,  441,  716;  vi,  1687;  viii,  8,  SH 

Grand  Rapids  to  Brainera,  Minn.,  improvement  from v,  432;  vi,  1670 

(i reen vii le.  Miss,  (/w'c  Mississippi  River  Commission)  v,  716;  vni,3,40 

Hannibal,  Mo.,  harbor  lines v,  718;  vi,  1657 

Head  of  Pav^es  to  headwaters,  surveys  from v,  716;  viii,  3. 40 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc v,  716;  \^II,  3,4t) 

Helena,  Ark.  (.•{^r  Mississippi  River  Commission) v,  716;  viu,  3, 40 

Hopetield  Bend  {.see  Mississippi  River  Commission) >...  v,  716;  vni,3,4^) 

Illinois  and  MissiSvsippi  Canal,  111.,  construction  of v, 550;  vi,  2144 


Digitized  by  VjOOQIC 


INDEX.  XXXI 

>I  is»i«!?ippi  River — CJontinued. 

Illinois  and  Miaeissippi  Canal,  111.,  operating  and  care v%  430;  vi,  1653 

Illinois  River,  waterway  to  St.  Louis,  Mo.,  and  Lockport,  111., 

via v,548;  vi,2118;  viii,10,41 

Itanca  County,  Minn.,  bridge  of v,  720 

Ia  Crosse  Harbor,  Wis.,  improvement  of v,  430;  vi,  1657 

Ix)utre,  Pass  a,  La.,  closing  crevasse  in v,  354;  vi,  1429 

l^outre,  Pa.HS  a,  La.,  constructing  sill  across v,  354;  vi,  1430 

Memphis,  Tenn.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Minneapolis,  Minn.,  bridges  (3)  at v,  721,  728 

Minnea^)olis,  Minn.,  to  St.  Paul,  improvement  from v,  431 ;  vi,  1663 

Missouri  River,  above,  operation  of  snag  and  dredge  boats v,  426;  vi,  1607 

Missouri  River,  below,  removal  of  snags  and  wrecks v,  423;  vi,  1583 

Missouri  River  to  Ohio  River,  improvement  from v,  424;  vi,  1587 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from v,  426;  vi,  1612 

Moline  Harbor,  III.,  improvement  of v,  429;  vi,  1652 

Natchez,  Miss.  (»<»^  Mississippi  River  Commission) v.  716;  vjii,  3,40 

New  Orleans,  La.,  defenses  of v,  5 

New  Orleans,  La.,    improvement  at,    by  Mississippi  River  Commis- 
sion   v,  716;  VIII,  3, 40 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc v,  716;  viii,  3,40 

Ohio  River  to  Missouri  River,  improvement  from v,  424;  vi,  1587 

Outlet,  dredge  boats  for v,  354, 1087;  vi,  1430 

Outlet,  improvement  of v,  354;  vi,  1430 

Pass  a  Loutre,  La.,  closing  crevasse  in v,  354;  vi,  1429 

Pass  a  Loutre,  La. ,  constructing  sill  across v,  354;  vi,  1430 

Passes  of,  dredge  boats  for v,  354, 355, 1087, 1088;  vi,  1430,  1431 

Pine  River,  Minn.,  bridge  between  ]>ean  Brook  and v,  729 

Plaquemine  Bayou,  La. ,  construction  of  lock v,  361 ;  vi,  1446 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam v,  432,  vi,  1670 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam  ...  v,  434;  vi,  1675 

Reservoir  dams  at  headwaters,  construction  of v,  432;  vi,  1670 

Reservoir  dams  at  headwaters,  operating  and  care v,  434;  vi,  1675 

St.  Louis,  Mo.,  to  Ix)ckport,  111.,  waterway v,  548;  vi,  2118;  viii,  10,41 

•     St.  Paul,  Minn.,  gauging v,441;  vi,  1687;  viii,  86 

St.  Paul,  Minn.,  to  Minneapolis,  improvement  from v,  431 ;  vi,  1663 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from v,  426;  vi,  1612 

Snag  and  dredge  boats  above  Missouri  River,  operation  of v,  426;  vi,  1607 

Snags  and  wrecks  below  Missouri  River,  removal  of v,  423;  vi,  1583 

South  Pass,  examinations  and  surveys v,  357;  vi,  141^5 

South  Pass,  maintenance  of  channel v,  358;  vi,  1438 

Southwest     Pass,     improvement     of,     including     dredge     constnic- 

tion : v,355,1088;  vi,  1431 

Vicksburg  Harlx)r,  Miss. ,  improvement  of v,  407 ;  vi,  1543 

Vidalia,  La.  {see  Mississippi  River  Commission) v,  716;  viri,  3, 40 

VVatab,  Minn.,  dam  at v,  730 

AVater-level  observations  on,  including  tributaries.  a%  441,  716;  vi,  1687;  viii,  8,  86 

AV recks,  etc.,  above  Missouri  River,  removal  of v,  426;  vi,  1607 

Wrecks,  etc.,  below  Missouri  River,  removal  of v,  423;  vi,  1583 

Mississippi  River  Commis-nion: 

Improvement  of  Mississippi  River v,  716;  viii,  3, 40 

Survev      for     waterway      from      Lockport,      III.,      to     St.      Louis, 

Mo.* v,716;  vi,2118;  vin,10,41 

Mississippi  Sound,  Miss.: 

Improvement  of  (^ulfport-Ship  Island  Harbor  channel v,  349;  vi,  1424 

Improvement  of  Horn  Island  Harbor  (see  Pascagoula  River) v,  341 ;  vi,  1416 

Improvement  of  Horn  Island  Pass v,  346;  vi,  1421 

Removal  of  wreck  in  Horn  Island  Harbor v,  353;  vi,  1428 

Missouri  River: 

Bridge  at  American  Island  and  Chamberlain,  S.  Dak v,  721 

Bridge  at  Lexington,  Mo <. v,  720 

Bridge  at  Yankton,  S.  Dale v,  720 

Dam  at  Ox  Bow  bend,  Mont v,  730 

Harbor  lines  at  Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Improvement  of v,  442, 444;  vi,  1689 

Mobile  and  Ohio  Railroad  Company,  bridge  of v,  724 
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Mobile  Bay  and  Harbor,  Ala. : 

Defenses  of v,  5;  10 

Improvement  of v,  330;  vi,  1:{J^> 

Improvement  of  bar  at  entrance  to  bay v,332;  vi,  Uii^ 

Removal  of  wreck  off  Cedar  Point v,  353;  vi,  HJS 

Moccasin  River  (Contentnia  Creek ),  N.  C. ,  improvement  of v,  239, 12iV» 

Mokelumne  River,  Cal. ,  improvement  of v,  651 ;  vii,  243i> 

Moline  Harbor,  111.: 

Improvement  of v,  429;  vi,  1652 

Imi)rovement  of  Mississippi  River  between  Missouri   River  and   St. 

Paul v,426;  vi,  1612 

Monongahela  Bridge  Company,  bridge  of v,  729 

Monongahela  River,  W.  \  a.  and  Pa. : 

Bridge  lietween  Bridgeport  and  Brownsville,  Pa v,  729 

Bridges  below  Fairmont,  W.  Va v,  729 

Bridge  at  McC^anns  Ferry,  Pa v,  722 

Bridge  above  Dam  No,  4,  Pittsburg  Harbor,  Pa v,  72i) 

Harbor  lines v,718;  vi,1865,1869 

Improvement  of,  between  Morgantown  and  Fairmont,  W.  Va. . .  v,  466;  vi,  1H24 

Improvement  at  Locks  2,  3,  5,  and  6 v,  468;  vi.  1827 

Improvement  of  Pittsburg  Harbor v,  472;  vi,  1 8:J9 

Operating  and  care  of  locks  and  dams v,  471;  vi,  ISiil 

Monroe,  Fort,  Va.,  bridge  across  Mill  Creek v,  722 

Monroe  Harbor,  Mich.,  improvement  of v,  586;  vi,  2231 

Monroe  l^ke,  St  Johns  River,  Fla.: 

Improvement  of  [see  Volusia  bar) v,  291 ;  vi.  129r> 

Removal  of  wreck  near  Sanford v,  309;  vi,  132l» 

Montello,  Wis,: 

tSi'e  aho  Fox  River. 

Bridge  over  Fox  River  Canal v,  725 

Monuments,  ctatues,  etc.: 

In  public  srrounds,  Washington,  D,  C v,  738;  vri,  2619 

To  Frederick  the  (Ireat,  AVashington,  D.  C v,  749;  vii,  28:^5 

To  (lens,  P>ancis  Nanh  and  William  Lee  Davidson v,  750;  vii,  2837 

ToGen.  Hugh  Mercer v,738;  vii,2619 

Moonl)eam  ( banye),  removal  of  wreck  of v,  93, 869 

Morgan  Canal,  Tex.: 

Improvement  of  (««e  Galveston  ship  channel) v,  385;  vi,  1492 

0|)erating  and  care v,  387;  vi,  1499 

Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of.  v,  649,650;  vii,  2428, 243«> 

Mortar  l)atteries v,  5, 13, 15 

Mosciuito  C'reek  Canal,  S.  C.  (i^e  Santee  River) v,  260;  vi,  1245 

Mount  Desert,  Bar  Harlx>r,  Me.,  construction  of  breakwater v, 23, 782 

Mount  Holly,  N.  J.,  bridge  across  Rancocaa  River v,  723 

Mount  Holfy  Branch,  Rancocas  River,  N.  J.: 

Bridge  at  Mount  Holly v,72:^ 

Improvement  of v,  164,  UW7 

Mount  H oi>e  Bay,  Mass.  (»ee  Fall  River  Harbor) v,  86.  s=St^ 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at v,  265;  vi.  125i» 

Mount  Rainier  National  Park,  Wash.,  survey  for  road v,  751 ;  vii,  2S:?9 

Mud  1  Ake,  Ia.  {»ee  Mermentau  River) v,  371 ;  vi,  144^5 

Mud  River,.  ( ia. ,  improvement  of  waterway  via v,  285;  vi.  12jv> 

Mud  River,  8.  C.  {t^ee  Savannah-Beaufort  waterway ) v,  270;  vi,  1259  • 

Mullens  ( \)vf»,  Tennessee  River,  Tenn.,  bridge  at v,  721 

Munlerkill  River,  Del.,  improvement  of v,  177,1112 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.: 

Construction  of v,  455;  vi,  1737 

Operating  and  care v,  458;  vi,  1762 

I^{H)rt    relative   to    right  of  way,    acquisition   of   land,    and    water 

power V,  461 ;  vi,  178l1 

Muskegon  Harbor,  Mich.,  improvement  of v,  567;  vi, 2187 

Muskingum  Ittver,  Ohio: 

Improvement  of v,  486;  vi,  18S<n 

Ojx'rating  and  care  of  locks  and  dams v,487;  vi,  1891 

Mystic  River,  Mass,: 

Improvement  of v,  56, 81.*^ 

Improvement  of,  below  mouth  of  Island  End  River v|  56,  K14 
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Nandua  Creek,  Va.,  improvement  of v,  214, 1166 

Nansemond  River,  Va. ,  imorovemeDt  of v,  228, 1190 

Nanticoke  River,  Del.  and  Md.,  improvement  of v,  200, 1 144 

Nantucket  Harbor,  Mass. : 

Construction  of  harbor  of  refuge v,  75, 842, 844 

Removal  of  wreck v,  93, 869 

Nantucket  Sound,  Mass. ,  removal  of  wrecks  in v,  93, 868, 869 

Napa  River,  Cal.,  improvement  of v,  654;  vii,  2437 

Narragansett  Bay,  R.  1. : 

Defenses  of v,  5, 10 

Improvement  of v,  84,  857 

Narraguagus  River,  Me.,  improvement  of v,  22, 781 

Narrows  of  Lake  Cham  plain,  N.  Y.  and  Vt. ,  improvement  of v,  73, 835 

Nasel  River,  Wash,  (see  Willapa  River) v,  692;  vii,  2505 

Nash,  Gen.  Francis,  monument  to v,  750;  vii,  2837 

Natalbany  River,  La.  (see  Tickfaw  River) v,  368;  vi,  1461 

Natchez  Bay;  La.  (see  Bayou  Plaquemine) v,  361 ;  vi,  1446 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

National  parks.     »SVe  Parks. 

Naval  (Peace)  Monument,  Washington,  D.  C v,  738;  vii,  2619 

Navesink  (North  Branch  of  Shrewsbury)  River,  N.-J.,  improvement  of. .  v,  153, 1052 
Navigable  waters.     See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  of,  Permanent  International  Commission v,  71 7 

Neches  River,  Tex. : 

Improvement  of v,  375;  vi,.  1469 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of v,  596;  vii,  2269 

Neenah  (Fox)  River,  Wis.     See  Fox  River. 

Negro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  River) v,  293;  vi,  1299 

Neponset,  Mass.,  bridge  across  Neponset  River v,  729 

Neponset  River,  Mass.,  bridge  at  Boston,  between  Quincy  and  Neponset ...      v,  729 
Neuse  River,  N.  C: 

Bridge  near  Kinston v,  725 

Improvement  of v,  240,1207 

Improvement  of  waterway  between  Newbem  and  Beaufort v,  243, 1210 

Newark  Bay,  N.  J.  : 

Harl)or  lines  at  Elizalxithport v,  718, 1056 

Improvement  of  (see  Passaic  River  and  Arthur  Kill) v,  141, 143, 1028, 1033 

New  Bedford  Harbor,  Ma^^. : 

Defenses  of v,  5 

Improvement  of v,  80, 851 

Newbern,  N.  C. : 

Improvement  of  Neu.«e  River v,  240. 1207 

Improvement  of  Trent  River v,  241, 1209 

Improvement  of  waterway  to  Beaufort,  N.  C v,  243, 1 210 

Newburyport  Harbor,  Masj*.,  improvement  of v,  42,  802 

New  Hampshire,  defenses  of  coast  (see  also  Technical  details) v,  5;  vii,  3003 

New  Harbor,  Me.,  improvement  of v,  32,  790 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters v,  1 01 ,  885 

Improvement  of,  by  dre<lging v,  100,  883 

Improvement  of  VV  est  River v,  102, 887 

New  Jersey-Staten  Island  channel : 

Harbor  lines  in  Arthur  Kill  and  Newark  Bay v,  718,1056, 1059, 1062 

Improvement  of v,  143, 1033 

New  London  Harbor,  Conn. ,  improvement  of v,  94, 873 

New  Orleans  Harbor,  La. : 

Defenses  of v,  5 

Improvement  of  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Newport,  N.  C,  bridge  across  Newport  River v,  725 

Newport,  R.  I. : 

Improvement  of  harbor v,  87, 860 

Improvement  of  Coaster  Harbor  Island v,  88, 862 

Newport  River,  N.  C: 

Bridge  near  Newport v,  725 

Improvement  of  Beaufort  Harbor v,  244, 1212 

ENQ  1905 III 
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Newport  River,  N.  C. — Continued. 

Improvement  of  waterway  between  Beaufort  and  New  River v,  2-ld,  1214 

Improvement  of  waterway  between  Newbern  and  Beaafort \\  24:i,  1 21<> 

New  River,  N.  C. : 

Improvement  of v,  247, 1217 

Improvement  of  waterway  to  Beaufort v,  24-5, 12i4 

*     Improvement  of  waterway  to  Swansboro v,  246, 12k' 

NewRochelle,  N.  Y.  («ee  Echo  Bay  Harbor) v,  116,*^i: 

New  Shoreham,  Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge v,  W.S^v* 

Improvement  of  Great  Salt  Pond v,92,  sf^T 

Newtown  Creek,  N.  Y.,  improvement  of v,  125,  ^74 

New  Whatcom  (Bellin^ham)  Harbor,  W^h.: 

Improvement     of      Whatcom     Creek     waterway     {see     oho     Puget 

Sound) V, 696, 707;  vii, 2514, 2->52 

Removal  of  Starr  rock  {see  Pu^t  Sound ) v,  697, 698;  vii,  2514 

New  York  Central  and  Hudson  River  Railroad  Company: 

Bridge  of,  across  Bellmans  Creek,  N.  J v.  724 

Bridge  of,  across  Charles  River,  Mass v,  72.^ 

New  York  City  and  Harbor,  N.  Y. : 

Ambrose    channel,     improvement     of,    including    dredge    construc- 
tion    v,  154, 1009,  lOvl 

Ambrose  channel,  removal  of -wreck v,  140, 1024 

Arthur  Kill,  harbor  lines v,  718, 1056, 1<^9,  li>>:i 

Arthur  Kill,  improvement  of v,  143, 103.> 

Batterv,  the,  removal  of  shoal  off  Pier  A v,  136.  lw»^' 

Bay  Rulge  channel,  improvement  of v,  137, 10I*» 

Bayside  channel,  unprovement  of v,  134,  li^r* 

Bronx  River,  improvement  of v,  1 17.  9oH 

Buttermilk  channel,  improvement  of v,  139, 10i'-» 

Buttermilk  channel,  removal  of  wreck v,  140, 1024 

Coney  Island  channel,  improvement  of v,  136,  KK*.* 

Defenses  of v,=> 

Dredges,  construction  of v,  134, 1009, 10^1 

East  (Ambrose)  channel,  improvement  of,  including  dredge  construc- 
tion   V,  134, 1009,  H)91 

East  (Ambrose)  channel,  removal  of  wreck v,  140,  ll>24 

East  Chester  Creek,  improvement  of v,  117, 9tii» 

East  River,  bridge  across  ( Manhattan  Bridge,  No.  3 ) vi  72.> 

East  River,  harbor  lines v,  718,  IQOn 

East  River,  improvement  of v,  123, 971 

Elizabethport,  N.  J.,  harbor  lines v,  718,  ia56,  l^"*^* 

Ellis  Island,  harbor  lines v,  718, 102.^ 

Flushing  Bay,  examination  and  survey v,  134, 990, 9^'> 

Flushing  Bay,  improvement  of v,  121. 987 

Gedney  channel,  improvement  of v,  134,  i(X>* 

Governors  Island,  enlargement  of v,  139, 1021 

Gowanus  Bay,  improvement  of v,  137, 101'> 

Go  wan  us  Canal,  improvement  of  {see  Gowanus  Bay) v,  137, 101 « 

Harlem  River,  bridge  across  ship  canil  at  Broadway  crossing v,  727 

Harlem  River,  improvement  of * v,  124. 97.» 

Harlem  River,  removal  of  wrecks v,  134, 9SV» 

Hell  Gate,  East  River,  improvement  of v,  123, 97! 

Hook  Canal,  bridge  across v,  7.>»> 

Hook  Creek,  bridge  at  Meadowmere v,  727 

Hud.'^on  River,  removal  of  reef  off  Pier  A i . . .  v,  136,  UM^* 

Hudson  River,  removal  of  wrecks v,  134, 140, 989, 1024 

Hutchinson  River  (see  East  Chester  Creek) v,  118,96<» 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Kill  van  KuU,  improvement  of  Staten  Island-New  Jersey  channel . .  v,  144,  lO^v'^ 

Lemon  Creek  {see  Staten  Island-New  Jerpey  channel ).,'. v,  144,  \(Xl'> 

Main  Ship  channel,  improvement  of ". v,  134,  UtCf* 

Meadowmere,  bridge  across  Hook  Creek v,  727 

Narrows,  to  the  sea,  improvement  from,  including  dredge  construc- 
tion   v,  134, 1009, 10^*1 

Newark  Bay,  harbor  lines v,  718, 105*^ 

Newark     Bay,     improvement    of    {see    Passaic    River    cmd    Arthur 

Kill) V,  141,  144, 1028,  my 
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New  York  City  and  Harbor,  N.  Y. — Continued. 

New  Jersey-Staten  Island  chaimel,  harbor  lines  in  Arthur  Kill  and  New- 
ark Bay V,  718, 1056, 1059, 1062 

New  Jersey-Staten  Island  channel,  improvement  of v,  143, 144, 1033, 1035 

Newtown  Creek,  improvement  of v,  125, 974 

North  ( Hudson)  River,  removal  of  reef  off  Pier  A v,  136, 1009 

North  (Hudson )  River,  removal  of  wrecks v,  134, 140, 989, 1024 

Red  Hook  channel,  improvement  of v,  137, 1016 

Rossville,  harbor  lines v,  718, 1062 

Smoking  Point,  Arthur  Kill,  harbor  lines v,  718, 1062 

South  channel,  removal  4»f  wreck v,  140, 1024 

Spuyten  Duy vil  Creek  (see  Harlem  River) v,  124, 973 

Staten  Islan(i-New  Jersey  channel,  harbor  lines  in  Arthur  Kill  and  New- 
ark Bav v,  718, 1056, 1069, 1062 

Staten  Island-New  Jersey  channel,  improvement  of v,  144, 1065 

Staten  Island  Sound  ( Arthur  Kill ),  improvement  of v,  143, 1033 

Supervision  of v,  713;  vii,  2673 

Wrecks,  removal  of v,  134,140,989,1024 

New  York,  New  Haven  and  Hartford  Railroad  Company: 

Bridge  of,  across  Connecticut  River,  Conn v,  721 

Bridge  of,  across  Neponset  River,  Mass v,  729 

Niagara  River,  N.  Y.: 

Black  Rock  Harbor,  improvement  of v,  625;  vii,  2383 

Buffalo  Harbor,  improvement  of v,  621 ;  vii,  2374 

Buffalo  Harbor,  removal  of  wreck v,627 

Discharge  of v,  743;  vii,  2782 

Erie  Basin  and    Black    Rock   Harbor,  improvement  of    Buffalo  en- 
trance   v,625;  VII,  2382 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Erie  en- 
trance  v,624;  VII,  2381 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from v,626;  vii,2385 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Niles  Ferry,  Tenn. ,  bridge  across  Little  Tennessee  River v,  724 

Nolan,  \V.  Va.,  bridge  across  Tug  Fork  of  Big  Sandy  River v,  721 

Nolin  River,  Ky.,  improvement  of  {see  Green  River) v,  504;  vi,  1949 

Nome  Improvement  Company,  improvement  of  Snake  River,  Alaska,  by. . .      v,  719 

Nomini  Creek,  Va.,  improvement  of >%  217, 1170 

Nooksak  River,  Wash. : 

Bridge  across v,  724 

Improvement  of  (see  Puget  Sound) v,  696;  vii,  2514 

Norfolk  and  AVestem  Railway  Company,  bridges  of v,  722 

Norfolk  Harbor,  Va.: 

Defenses  of  Hampton  Roads  (see  also  Technical  details) v,  5;  vii,  3009 

Improvement  of,  and  its  approaches,  including  Hospital  Point v,  225, 1 185 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound,  v,  232, 1196 
Improvement  of  waterwaV  to  sounds  of  North  Carolina,  via  Pasquotank 

River .' v,  231, 1195 

Improvement  of  Western  Branch,  Elizabeth  River v,  227, 1188 

North  Branch,  Chicago  River,  111.     ^See  Chicago  Harbor  and  River. 

North  Branch,  Shrewsbury  River,  N.  J.,  improvement  of v,  153, 1052 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via v,  232, 1196 

North  Carolina,  State  of: 

Defenses  of  coast  {see  also  Technical  details) v,  5;  vii,  3010 

Improvement  of  waterways  from  Norfolk,  Va. ,  to  sounds  of.  v,  231, 232, 1195, 1196 

Northeast  River,  N.  C,  improvement  of v,  248, 1218 

Northern  and  Northwestern  I^kes: 

Bulletins v,743;  vii,2781 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

Defenses  of  v^  5 

Discharges,  table 'oV(  1860  Vo'i 904 r/-V.\V.V.V.\".V.V.V.V.V.\.V."V  vii,  2782 

Dredge  boat  for  harbors  on  Lake  Erie v,  602, 1092 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  553, 1098 

High  water  of  1 838.  elevations  of vii,  2782 

Improvement  of  channels  in  waters  connecting v,  590;  vii,  2241 

Magnetic  observations  alon^  shores  of  lakes  Superior  and  Michigan  . . .  vii,  2791 
Navigation  of,  in  1841,  conditions  governing v,  740 
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Northern  and  Northwestern  Lakes — Continued. 

Purvey  of  waters  connecting  lakes  Superior  and  Huron v.  602;  vii,  'i'^^ 

Surveys  and  charts v,  739;  rn,  -77'^ 

Water  levels  (1860  to  1905) v,743:  Tii.-i7<- 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v.  -^.V^ 

Northern  Maine  Seaport  Railway  Company,  bridges  of v.  7*> 

Northern  Pacitic  Railway  Company,  bridge  of "^.7^* 

North  Fork,  Skagit  River,  Wai*h.  ( ^  Puget  Sound )   v,696;  viui^U 

North  Hero  Island  channel.  Lake  Cham  plain,  Vt.,  improvement  of \.&^ 

North  lauding  River,  Va.  and  N.  C,  improvement  of  waterway  via v,  232,  llv^ 

North  Point  Creek,  Md.,  bridge  across • v.  725 

North  (Hudwn)  River,  N.  Y.    See  New  York  City  and  Harbor. 

North  River,  N.  C. ,  improvement  of  waterway  via v,  232,  ll^«^ 

North  River,  Wash,  (see  Willapa  River) v,  692;  vii,  i5<>s 

North  Tonawanda,  N.  Y .  (nee  Tonawanda  Harbor) v,  626;  vii,  2:^<-* 

Norwalk  Harbor,  Conn.,  improvement  of v,  lOy,  .^^^ 

Nueces  River,  Tex. ,  bridge  across v y,7'jr> 

O. 

Oak  Creek,  South  Milwaukee,  Wis.,  improvement  of v,  538;  vi,  204^ 

Oakland  Harl)or,  Cal.: 

Defenses  of  San  Francisco v,5 

Improvement  of v,646;  vii,  24:?4 

Oak  Orchard  Harbor,  N.  Y. ,  improvement  of v,  628;  vii,  23^0 

Oates  Island,  Tennessee  River,  Tenn.,  bridge  at v,  721 

Obion  River,  Tenn.,  improvement  of v,  447;  vi,  1721 

Occoquan  Creek,  Va.,  improvement  of v,  213, 1164 

Ocklawaha  ( Oklawaha)  River,  Fla. ,  improvement  of v,  292;  vi,  12v»s 

Ocklockonee  River,  Fla.,  bridge  in  Leon  County v,  72:> 

Ocmulgee  River,  Ga.,  improvement  of v,  281;  vi,  1277 

Oconee  River,  Ga.,  improvement  of v,  279;  vi,  127»> 

Oconto  Harbor  and  River,  W^is.,  improvement  of v,  527;  vi,  201J* 

Ocracoke  Inlet,  N.  C,  improvement  of v,  23«> 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in v,  752 

Officers,  engineer,  civilian  asnistants  to v,  1^ 

Officers  of  the  Corps  of  Engineers.     See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  oi v,  636;  vii,  2405 

Ohio  River: 

Bridge  between  Ashland,  Ky . ,  and  Ironton,  Ohio v,  721 

Davis  Island  dam,  Pa. ,  operating  and  care v,  474;  vi,  1841 

F'alls  at  Louisville,  Ky.,  miprovement  of v,  493;  vi,  192^* 

(lauging  {see  Mississippi  River  Commission) v,  716;  vin,  8, 8H 

(leneral  improvement  from  Pittsbui^  to  the  mouth v,  462;  vi,  1 78h> 

Ice  piers v,  462;  vi,  17^ 

Indiana  Chute,  Louisville,  Ky . ,  improvement  of v,  493;  vi,  192V» 

Ix)cks  and  Dams  1  and  6,  operating  and  care v,  474 ;  ri,  1841 

Lot'ks  and  Dams  2-7,  construction  of v,  475;  vi,  1^4^ 

Locke  and  Dams  8,  11,  13,  18,  19,  26,  construction  of v,481;  vi,  1872 

\jOck  and  Dam  37,  construction  of v,  464;  vr,  1816 

Louisville  and  Portland  Canal,  Ky.,  enlargement  of  .  -. v,  493;  vi,  192^ 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care v,  498;  vi,  1936 

Pittsburg  Harbor,  Pa. ,  improvement  of v,  472;  vi,  18:^ 

Pool  6,  dredging  in v,478;  n,  1H54 

Snag  boat,  operation  of v,  465;  vi,  1819 

Oil  and  coal  sa*  fuel  for  dredge  Gen.  C.  B.  Comstock,  comparative  cost  of vii,  30;i6 

Okanogan  County,  W^ash. ,  oridge  of v,  723 

Okanogan  River,  Wash.: 

Bridge  near  Riverside v,  723 

Improvement  of v,  708;  vxi,  2553 

Oklawaha  River,  Fla.,  improvement  of v,  292;  vi,  129?^ 

Olcott  Harbor,  N.  Y.,  improvement  of ». v,  629;  vii)  2391 

Old  Colony  Railroad  Company,  bridge  of v,  729 

Old  Lyme,  Conn. ,  bridge  across  Connecticut  River v,  721 

Old  Savbrook,  Conn. ,  bridge  across  Connecticut  River v,  721 

Old  Tampa  Bav,  Fla.  (secTampa  Bay) •..  v,301;  vi,l;il»9 

Olive  Branch  (schooner) ,  removal  of  wreck  of v. 42,  8t^> 
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Olympia  Harbor,  Wash.,  improvement  of v,  698;  vii,  2521 

Ontario  Lake  {see  also  Northern  and  Northwestern  Lakes): 

High  water  of  1838,  elevation  of vii,2782 

Water  levels  ( 1860-1905)  and  discharges  (1860-1904) v,  743, 744;  vn,  2782 

Ontonagon  Harbor,  Mich.,  improvement  of v,  517;  vi,  1993 

Oost€naula  River,  Ga. : 

Bridges  at  Gordons,  Millers,  and  Printupe  ferries v,  725 

Improvement  of v,  326, 328;  vi,  1350 

Orange  Mills  flats,  St.  Johns  River,  Fla.,  improvement  at  and  near. .  v,  290;  vi,  1295 

Orange  River,  Fla.,  improvement  of v,  298;  vi,  1305 

Ordnance.    See  Fortifications. 

Oregon,  dredging  nlant  for  harbors  on  coast v,  668;  vn,  2454 

Ormond,  Fla.,  briage  across  Halifax  River v,  723 

Osage  River,  Mo. : 

Bridge  at  Tuscumbia v,  723 

Improvement  of v,445;  vi,  1703 

Oshkosh,  Wis.: 

See  also  Fox  River. 

Bridge  across  Fox  River v,  722 

Oswegatcnie  River,  N.  Y.  {see  Ogdensburg  Harbor) v,  636;  vii,  2405 

Oswego  Harbor,  N.  Y.,  improvement  of v,  633;  vii,  2400 

Otsego,  Minn.,  bridge  of  town  of v,  720 

Otter  Creek,  Vt.,  improvement  of v,  71, 833 

Ottertail  l^ke  and  River,  Minn.,  survey  of v,  441 ;  vi,  1686 

Ouachita  River,  Ark.  and  La.: 

Bridge  at  Columbia,  Ija v,  721 

Improvement  of v,  403;  vi,  1528 

Ox  Bow  bend,  Missouri  River,  Mont.,  dam  at v,  730 

Ox  Bow  Power  Company,  dam  of v,  730 

P. 

Pacific  County,  W^ash.,  bridge  of v,  723 

Pagan  River,  Va.,  improvement  of v,  228, 1191 

Palmer,  Frank  (schooner),  removal  of  wreck  of v,  93, 869 

Pamlico  River,  N.  C,  improvement  of v,  237, 1204 

Pamlico  Sound,  N.  C,  improvement  of  waterway  via v,  231, 1195 

Pamunkey  River,  Va. ,  improvement  of v,  212, 1163 

Parks,  jmblic: 

District  of  Columbia,  improvement  and  care v,  738;  vii,  2619 

Mount  Rainier  National  Park,  Wash.,  survey  for  road v,  751 ;  vii,  2839 

Yellowstone  National  Park,  improvement  of v,  744;  vii,  2809 

P&scagoula  River,  Miss. : 

Improvement  above  mouth  of  Dog  River v,  343;  vi,  1419 

Improvement  below  mouth  of  Dog  River v,  341 ;  vi,  1416 

Pasquotank  River,  N.  C,  improvement  of  waterway  via v,  231, 1195 

Passagassawaukeag  River,  Me.,  bridge  at  Belfast v,  728 

Pai?8aic  River,  N.  J.,  improvement  of v,  141 ,  1028 

Pass  a  Loutre,  Misj^issippi  River,  La.: 

Closing  creva<»8e  in v,  354;  vi,  1429 

Constructing  sill  across v,  354;  yi,  1430 

Patapsco  River,  Md.: 

Defenses  of  Baltimore v,  5 

Improvement  of,  and  channel  to  Baltimore v,  186, 1125 

Improvement  of  channel  to  Curtis  Bay v,  189, 1129 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  (harden). ..  v,  189, 1130 

Patchogue  River,  N.  Y.,  improvement  of  (see  Great  South  Bay) v,  127, 976 

Patuxent  River,  Md.,  improvement  of v,  209, 1 160 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of v,  93, 872 

Pawpaw  River,  Mich,  (see  St.  Joseph  Harbor) v,  556;  vi,  2161 

Pawtucket  (Seekonk )  River,  R.  I. ,  improvement  of v,  S3,  855 

Peace  Creek,  or  River,  Fla.,  imnrovement  of  Charlotte  Harbor v,  298;  vi,  1305 

Peace  ( Naval )  Monument,  Wasnington,  D.  C v,  738;  vii,  2619 

Pearl  Harbor,  Hawaii: 

Defenses  of v,  12, 15 

Improvement  of v,  710;  vn,  2563 

Pearl  River,  Miss.: 

Improvement  between  Edinburg  and  Jackson v,  352;  vi,  1427 

Improvement  below  Rockport v,  350;  vi,  1426 
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Pedee  rivers,  S.  C. : 

Improvement  of  Great  Pedee v,  256;  vi,  12:>^ 

Improvement  of  Little  Pedee v,  255;  vi,  12:i7 

Peekekill  Harbor,  N.  Y. ,  improvement  of v,  132, 9^7 

Pend  Oreille  River,  Wash. ,  improvement  of v,  708;  vii,  2^^) 

Pennsylvania,  New  Jersey  and  New  York  Railroad  Company,  bridge  of v.  7.^ 

Pennsylvania  Railroad  Company,  bridge  of 1 v.  72:^ 

Penobiscot  River,  Me. : 

Defenses  of v..> 

Improvement  of ! v,  26, 7v. 

Improvement  of  Bucksport  Harbor v,  28, 7^7 

Removal  of  wreck  at  South  Brewer v,  42,  ^<>> 

Pensacola  Harbor,  Fla. : 

Defenses  of v.  -> 

Improvement  of,  including  dredge  construction v,  321, 1090;  vi,  IX^h 

Pentwater  Harbor,  Mich.,  improvement  of v,  569, 570;  vi,  2\^'2 

Peoria,  III.,  bridge  of  city  of,  across  Illinois  River v,  7f:> 

Pequonnock  River,  Conn,  {see  Bridgeport  Harbor) v,  106.  Sv*l 

Perc'ie  and  Bertha  (barge),  removal  of  wreck  of v,  134,  9m 

Pere  Marquette  I^ke,  Mich,  {see  Ludineton  Harbor) v,  571 ;  vi,  2\^^ 

Permanent  International  Commission  of  Congresses  of  Navigation v,  717 

Permits: 

For  construction  of  bridges v,  719,  722, 72^ 

For  erection  of  structures  other  than  bridges v,  7:4) 

Perquimans  River,  N.  C,  improvement  of v,  233,  IH'^ 

Perth  Ambov,  N.  J.: 

See  also  fearitan  Bay  and  River. 

Bridge  across  Raritan  River v,  72S 

Petaluma  Greek,  Cal.,  improvement  of v,654;  vii,24o^ 

Petersburg,  Va.: 

Diversion  of  Appomattox  River  at v,  230,  UK? 

Removal  of  wreck  in  Appomattox  River  at v,  235, 12\»' 

Petoskey  Harbor,  Mich.,  improvement  of v,  580;  vi,  2212 

Philadelphia,  Pa.: 

Defenses  of  Delaware  River  {see  also  Technical  details) v,  5;  vii,  SiVC 

Improvement  of  Delaware  River  at v,  156,  lo^^ 

Removal  of  wreck  of  city  ice  boat  No.  3  in  Delaware  Bay v,  163,  Hiso 

Philippine  Islands,  defenses  of v,  12, 14.  l"^ 

Pierce  County,  Wash. ,  bridge  of v.  724 

Pierhead  lines.     See  Harbor  lines. 

Pierre,  S.  Dak.  {see  Missouri  River) v,  442;  vi,  1^^!^ 

Pierre,  Fort,  S.  Dak.  {see  Missouri  River) v,  442;  vi.  Iri-^J^ 

Pigeon  Cove  Harbor,  Mass.,  removal  of  wreck  at v,  74,  s:>t 

Pigeon  Bayous,  La.,  improvement  of v,  361;  vr.  144rJ 

Pike  Creek,  Wis. ,  improvement  of  Kenosha  Harbor v,  539;  vi,  204o 

Pine  Island  Sound,  Fla.  {see  Charlotte  Harbor) v,  298;  vi,  13^ vv 

Pine  I>ake  and  River  (Charlevoix  County ),^!ich.,  improvement  of.  v,  578;  vi.  221«' 

Pine  River  (St.  Clair  County),  Mich.,  iniprovement  of v,  588;  vi,  22C> 

Pine  River,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  ltS70 

Operating  and  care  of  reservoir  dam v,  434;  vi,  lri7'^ 

Pinole,  Point,  Cal.  (,w  San  Pablo  Bay) v,648;  vn,  242t^ 

Pitt^burp  Harbor,  Pa.  {see  al^o  Allegheny,  Mononsahela,  and  Ohio  rivers): 

Bridge  over  Monongahela  River  above  Dam  No.  4 v.  72*  > 

Har&)r  lines  in  Monongahela  River v,  718;  vi,  1865, 1>*^* 

Improvement  of v, 472;  vi,  ls> 

Plaquemine  Bayou,  I^.: 

Improvement  of v,  361 ;  vi,  144*5 

Removal  of  water  h vacinths v,  380;  vt.  I47f» 

Platb^burg  Harbor,  N.  Y.,  improvement  of v,  72.  s-'^ 

Plymouth  Harbor,  Mass.,  improvement  of v,  67.  >2'^ 

Pocomoke  River,  Md.,  improvement  of v,  197, 114" 

Point  Allerton,  Boston  Harbor,  Mass.,  removal  of  wreck  off v,  74,  vrs 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge. . .  v,  8S.  skl» 

Improvement  of  pond  entrance v,  S9.  >^4 

Removal  of  wreck v.  93,  V»^ 

Point  Pinole,  Cal.  (.v«  San  Pablo  Bav) v,648:  vii,242^ 

Point  Wilson,  Cal.  (w^  San  Pablo  Bay)  v,648r  vn,  242*. 
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Pokegama  FallEi,  MisBissippi  River,  Minn. : 

(instruction  of  reservoir  dam v,  432;  vr,  1670 

Operating  and  care  of  reservoir  dam v,  4:^;  vi,  1675 

Pollard,  Ala.,  bridge  across  Conecuh  River i v,  722 

Pollock  Rip  channel,  Mass. ,  removal  of  wreck  in v,  98, 869 

Pollock  Rip  Slue,  Mass.,  removal  of  wrecks  in v,  93, 868 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  (see  Ohio  River) v,  462;  vr,  1794 

Pomeroy  Center,  Ohio,  ice  pier  {see  Ohio  River) v,  462;  vi,  1794 

Ponchatoula  River,  La.  {see  Tickfaw  River) v,  368;  vi,  1461 

Pony  Slough,  Coos  Bay,  Or^. ,  improvement  of v,  661 ;  vii,  2446 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater v,  23,  782 

PortageLake,ManisteeCounty,Mich.,improvementofharborof refuse,  v,  574;  vi,  2203 
Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care v,  518, 520;  vi,  1996 

Portage  River,  Houghton  County,  Mich.,  waterway  via v,  518, 520;  vi,  1996 

Portage  River,  Ohio,  improvement  of  Port  Clinton  Harbor v,  604;  vii,  2315 

Port  Chester  Harbor,  N.  Y.,  improvement  of v,  113, 954 

Port  Clinton  Harbor,  Ohio,  improvement  of v,  604;  vii,  2315 

Port  Harford,  Cal.  (see  San  Luis  Obispo  Harbor) v,  642;  vii,  ail9 

Port  Henry,  N.  Y.,  removal  of  wrecks  at v,  74, 836 

Port  Huron,  Mich.,  improvement  of  Black  River  at v,  587;  vi,  2232 

Port  Inglis  Terminal  Company  {see  Withlacoochee  River) v,  306;  vi,  1314 

Port  JeSerson  Harbor,  N.  Y. ,  improvement  of v,  118, 962 

Portland,  Ky.: 

Enlargement  of  Louisville  and  Portland  Canal v,  493;  vi,  1929 

Operating  and  care  of  Louisville  and  Portland  Canal v,  498;  vi,  1936 

Portland,  Me.: 

Defenses  of  {i*ee  also  Technical  details)  v,  5;  vi i,  3003 

Improvement  of  harbor v,  35,  793 

Recommendation  re^rding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in  Portland  engineering  district ♦. v,  800 

Portland,  Oreg.     See  Willamette  River. 

Portland  General  Electric  Light  Company  {«ee  Willamette  Falls  Canal )  .v,  692;  vii,  2497 

Port  Lavaca,  Tex.,  harbor  lines v,  718;  vi,  1516 

Porto  Rico,  defenses  of v,  12 

Port  Perrv,  Pa.,  harbor  lines  in  Monongahela  River v,  718;  vi,  1869 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sound v,  5 

Improvement  of v,  269;  vi,  1256 

Improvement  of  waterway  between  Beaufort  and  Charleston,  S.  C.  v,  268;  vi,  1255 
Improvement  of  waterway  between  Beaufort,  S.  C,  and  Savannah  {see 

Savannah  Harbor) v,270;  vr,  1259 

Port  Royal  Sound,  S.  C,  defenses  of v,  5 

Portsmouth,  N.  H.,  defenses  at v,  5 

Portsmouth,  Ohio,  ice  pier  {see  Ohio  River) v,  462;  vi,  1 794 

Portsmouth,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River ...      v,  726 

Port  Tampa,  Fla.  {seeT&mpsL  Bay) v,301;  vi,  1309 

Port  Washington  Harbor,  wis. ,  improvement  of v,  535 ;  vi,  2036 

Portwing  Harbor,  Wis.,  improvement  of v,  514;  vi,  1989 

Position  finders,  range  and v,  7, 13 

Potomac  Park,  Washington,  D.  C v,  738;  vii,  2619 

Potomac  River  (see  also  Washington,  D.  C): 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of v,  731;  vii,  2603 

Defenses  of  Washington,  D.  C v,  5 

Highway  bridge  at  Washington,  D.  C,  to  replace  Long  Bridge,  v,  732;  vii,  2605 

Improvement  at  Washington,  D.  C '. v,  203, 1150 

Improvement  below  Washington,  D.  C v,  205, 1 153 

Sea  wall  between  Arsenal  wall  and  N  street,  Washington,  D.  C.  v,  739;  vii,  2619 

Wrecks,  removal  of v,224,  1181,1182 

Powow  River,  Mass.,  improvement  of v,  45, 804 

Preliminarv  examinations  of  rivers  and  harbors,  required  by  act  of  March 

3,1905..' v,21 

Presque  Isle,  Marquette,  Mich.,  construction  of  harbor  of  refuge v,  522;  vi,  2006 

Presque  Isle  Peninsula,  Erie,  Pa.,  improvements  at v,  619;  vii,  2369 

Printing  Office,  Government,  Washington,  D.  C. : 

Erection  of  new  building v,  747;  vii,  2823 

Repairs  to  old  building w v,  748;  vii,  2824 

Telegraph  line v,738;  vii,2619 
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Printups  Ferry,  Ga. ,  bridge  acrofls  Oostenaula  River v,  725 

Projects.     See  Fortifications  and  Rivers  and  liarbors. 
Providence  Harbor  and  River,  R.  I.: 

Bridge  at  Providence v,  727 

Improvement  of v,  84,  857 

Improvement  of  Pawtucket  River Vi  83, 855 

Removal  of  (ireen  Jacket  shoal v,  85, 857 

Provincetown  Harbor,  Mafl8.,  improvement  of v,  69, 830 

Public  buildings  and  grounds,  District  of  Columbia v,  738;  vii,  2619 

Public  imrks.     See  Parks. 
Puget  Sound,  Wash.: 

Defenses  of v,  5, 10 

Improvement  of,  and  tributaries v,  696;  vii,  2514 

Improvement  of  waterway  to  Lake  Washington v,  701 ;  vii,  2541 

Insppction  of  fish  traps v,  709;  vii,  2558 

Pulaski,  General  Count,  monument  to v,  738;  vii,  2619 

Punta  Gonia,  Fla.,  improvement  of  Charlotte  Harbor v,  298;  vi,  1305 

Puntalunos  (vessel) ,  removal  of  wreck  of v,  288;  vi,  1290 

Purdy,  Wash.,  bridge  across  Henderson  Bay v,  724 

PuHfication  of  water  supply  of  Washington,  D.  C v,  736;  vii,  2614 

Puyallup  River,  W' ash. : 

Improvement  of  {see  Puget  Sound) v,  696;  vii,  2514 

Improvement  of  Ta<*oma  Harbor v,  699;  vii,  2527 

Q. 

Queenstown  Harbor,  Md. ,  improvement  of v,  193, 1 1 33 

Quincy,  Mass.,  bridge  across  Neponset  River v,  729 

Quinnipiac  River,  New  Haven,  Conn.,  improvement  of v,  100, 88^5 

R. 

Raccoon  Creek,  N.  J.,  improvement  of v,  172, 1 10^5 

Racine  Harbor,  Wis.,  improvement  of v,  538;  vi,  2043 

Rafts,  niles  governing  running  of,  on  certain  streams v,  719 

Rainier,  Mount,  National  Park,  VVash.,  survey  for  road v,  751 ;  vii,  28:?9 

Raisin  River,  Mich,  (see  Monroe  Harlxjr)  . . .  .* v,  586;  vi,  2231 

Ranald  (steamer),  removal  of  wreck  of v,  186, 1 123 

Ran  cocas  River,  N.  J. : 

Bridge  at  Delanco v,  723 

Bridge  at  Mount  Holly v,  723 

Improvement  of .* v,  164, 1097 

Range  and  position  finders v,  7, 18 

Rappahannock  River,  Va.,  improvement  of v,  218, 11 71 

Raritan  Bay  and  River,  N.  J.: 

Bridge  between  Perth  Amboy  and  South  AmlK)y v,  728 

Improvement  of  bay *. v,  147, 10,'^8 

Itiiprovement  of  Keyport  Harbor v,  148, 104(» 

Improvement  ©f  river v,  149, 1044 

Improvement  of  Shoal  Harbor v,  151 ,  1050 

Red  Hook  channel,  New  York  HarlK>r,  N.  Y.,  improvement  of v,  137, 1016 

■Red  Lake,  Minn.: 

Improvement  of  (see  Red  River  of  the  North) v,  438;  vi,  1683 

Survey  of ^,441;  vi,  1686 

Red  Lake  River,  Minn.: 

Bridge  at  Thief  River  Falls v,  720 

Improvement  of  (see  Red  River  of  the  North ) v,  438;  vi,  1683 

Survey  of v,  441 ;  vi,  1686 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Shreveport,  La.. v,  720 

Gauging  (see  Mississippi  River  Commission)  v,  716;  viii,  8, 86 

Improvement  of v,  399;  vi,  1519 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex v,402;  vi,  1527 

Rectification  of  mouth  by  Mississippi  River  Commission v,  716;  viii,  3, 40 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Bridge  between  Marshall  County,  Minn.,  and  Walsh  County,  N.  Dak.       v,  721 
Improvement  of v,  438;  vi,  1 683 
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Reti  River  of  the  North,  Minn,  ami  N.  Dak. — Continue<l. 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam v,  441;  vi,  1686 

Survey  of  Red  I^ke  and  Red  Lake  River  for  reservoir  dam v,  441;  vi,  1686 

Redwood  Creek,  Cal.,  improvement  of v,  645;  vii,  2423 

Regulations  and  ruleB: 

For  navigation  of  canals,  etc v,  718 

For  opening  of  drawbridges v,  719 

For  runningof  loose  logs,  steamboats,  and  rafts  on  certain  streams v, 719 

Rehoboth  Bay,  Del.,  waterway  via v,  184, 1120 

Reservations,  public.    See  Parks. 
Reservoirs: 

Big  Stone  Lake,  Minn.,  survey  for v,  441 ;  vi,  1686 

Mississippi  River,  head^^  aters,  construction  of v,  432;  vi,  1670 

Mississippi  River,  headwaters,  operating  and  care v,  434;  vi,  1675 

Otter  Tail  Lake  and  River,  Minn. ,  survey  for v,  441 ;  vi,  1686 

Red  Lake  and  Red  Lake  River,  Minn.,  survey  for v,  441 ;  vr,  1686 

Traverse  Lake,  Minn.,  survey  for v,  441 ;  vi,  1686 

Washington  Aqueduct,  D.  C v,  734;  vii,2609 

Resolutions,  joint,  Fifty -eighth  Congress,   third  session,  affecting  Corps  of 

Engineers vii,  2851, 2852, 2867, 2892 

Rho<le  Island,  State  of: 

Defenses  of  coast v,  5, 10 

Reconstruction  of  Stone  Bridge  across  Sakonnet  River  at  Tiverton v,  726 

Richland  Creek,  Ten n.  (««e  Tennessee  River  above  Chattanooga) v,  454;  vi,  1735 

Richmond  Harbor,  Va.  (see  James  River) v,  222, 1177 

Ridgewood  (schooner),  removal  of  wreck  of v,  309;  vi,  1320 

Ripley,  Ohio,  ice  pier  (see  Ohio  River) v,  462;  vi,  1794 

Rival  ( schooner),  removal  of  wreck  of v,  186, 1123 

Rivers  and  harbors  {see  also  Technical  details): 

Appropriations  for  operations  during  the  past  year v,  19 

Appropriations  for  1906-7,  estimates  of v,  20 

Board  of  Engineers  for  see  also  Committee,  etc v,  712;  vii,  2569 

Board  of  Engineers,  The v,  4, 755 

Bridges v,  719,  722,  728,  729 

Committee  on,  Hou.«e  of  Representatives.     Sec  Committee,  etc. 

Engineer  divisions : v,  20 

Examinations,  preliminary,  required  by  act  of  March  3,  1905 v,  21 

Expenditures  during  the  past  year v,  19 

Harbor  lines,  establishment  of v,  718 

Rules  governing  navigation  of  canals,  etc v,  718 

Rules  governing  the  opening  of  drawbridges v,  719 

Rules  governing  the  running  of  loose  logs,  steamboats,  and  rafts  on  cer- 
tain .streams v,  719 

Status  of  works v,  19 

Structures  other  than  bridges,  permits  for  erection  of v,  730 

Surveys,  required  by  act  of  March  3,  1905 v,  21 

Riverside,  Wash.,  bridge  across  Okanogan  River v,  723 

Riverside  Railway  Company,  bridge  of. v, 725 

Roads: 

In  Mount  Rainier  National  Park,  Wash v,  751 ;  vii,  2839 

From  Valdes  to  Fort  Egbert,  Alaska v^  752;  vii,  2845 

In  Yellowstone  National  Park v,  744;  vii,  2809 

From  Yukon  River  to  Coldfoot,  Alaska v,  752;  vii,  2845 

Roads  Harbor,  Md.,  removal  of  wreck v,  202, 1 147 

Roanoke  River,  N.  C,  improvement  of v,  234, 1199 

Robert,  (Ten.  H.  M.  (dredge),  plans  and  cost  of  revolving  cutter  installed  on.  vii,  3036 

Roche  Harl)or,  Wash,  {see  Puget  Sound) v,  697, 698;  vii,  2514 

Rockhall  Harbor,  Md.,  improvement  of ,, . . .  v,  192, 1133 

Rockhaven,  N.  Dak.,  ice  harbor  {see  Missouri  River) v,  443;  vii,  1689 

Rockland  Harbor,  Me. ,  improvement  of v,  29,  788 

Rockport,  Me.,  removal  of  wreck  in  harlx)r v,  800 

Rockport,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  harbor '.../. v,  48, 807 

Rock  River,  III.: 

Construction  of  canal  around v.  550;  vi,  2144 

Operating  and  care  of  canal  around v,  430;  vi,  1653 
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Romerly  Marsh,  Ga.,  improvement  of  waterway  via v,  285;  vi,-1283 

Rondout  Harbor,  N.  Y.,  improvement  of v,  131, 985 

Root  River,  Wis. ,  improvement  of  Racine  Harbor v,  538;  vi,  2043 

Roflsville,  N.  Y.,  harbor  lines  in  Arthur  Kill v,  718, 1062 

Rouge  River,  Mich.,  improvement  of v,  586;  vi,  2230 

Rouffh  River,  Ky. : 

Improvement  of v,  507;  vi,  1963 

Operating  and  care  of  lock  and  dam v,  508;  vi,  1964 

Rouna  Lake,  Mich.,  improvement  of  Charlevoix  Harbor v,  578;  vi,  2210 

Rouse  Point,  N.  Y.,  removal  of  wreck  at v,  74, 836 

Rules  and  regulations: 

For  navigation  of  canals,  etc v,  718 

For  opening  of  drawbridges v,  719 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams v,  719 

8. 

Sabine  Lake,  Pass,  and  River,  Tex. : 

Improvement  of  mouth  of  river  and  of  channel  through  lake ...  v,  375;  vi,  1469 

Improvement  of  river v,  376;  vi,  1471 

Improvement  of  Sabine  Pass  Harbor v,  377;  vi,  1472 

Removal  of  water  hyacinths  in  river v,  380;  vi,  1476 

Sack  rafts,  rules  governing  running  of,  on  certain  streams v,  71 9 

Saco  River,  Me.,  improvement  of v,  36,  795 

Sacramento  County,  Cal.,  bridge  of v,  726 

Sacramento  River,  Cal. : 

Bridge  at  Butte  City v,  724 

Bridge  at  Grand  Island v,  726 

Improvement  of v,  652;  vii,  2433 

Improvement  of,  by  California  Debris  Commission v,  714;  vii,  25S5 

Sag  Harbor,  N.  Y.,  improvement  at v,  122, 969 

Saginaw  Harbor  and  River,  Mich. : 

Bridges  (3)  at  Saginaw v,  723 

Bridge  near  Bay  City v,  7'^ 

Harbor  lines  at'Saginaw , v,  718;  vi,  2235 

Improvement  of  river '. v,  582;  vi,  2224 

Removal  of  wreck  at  Saginaw v,  590 

Sailors  Encampment,  St.  Marys  River,  Mich.,  improvement  at v,592;  vii,  2244 

St.  Aujjustine,  Fla.,  bridge  across  San  Sebastian  River v,  723,  724 

St  Clair  Canal,  Lake,  and  River,  Mich. : 

Discharge  of  river - v,  743;  vii,  2782 

Improvement  of  canal v,  598;  vii,  2276 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  v,  590;  vii,  2241 

Operating  and  care  of  canal v,  599;  vii,  227^ 

Removal  of  wrecks  in  river v,  601 ;  vi i,  2288 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) v,  739;  vii,  277.=» 

St.  Croix  Falls  Minnesota  Improvement  Company,  dam  of v,  7:^) 

St.  Croix  Falls,  Wis. ,  dam  across  St.  Croix  River v,  7:^) 

St.  Croix  Falls  Wisconsin  Improvement  Company,  dam  of v,  7,*>0 

St.  Croix  Lake  and  River,  Wis.  and  Minn.: 

Construction  of  dam  at  St.  Croix  Falls,  Wis v,  730 

Improvement  of v,  435;  vi,  lt>8*) 

St.  Francis  River,  Ark.  and  Mo.: 

Gauging  ( see  Mississippi  River  Commission ) v,  71 6;  vii i,  8, 86 

Improvement  of,  in  Arkansas v,  421 ;  vi,  1579 

Improvement  of,  in  Missouri v,  422,  vi,  lbS\ 

St.  George  Sound,  Fla.  (see  Carrabelle  bar  and  harbor) v,  310;  vi,  i:%22 

St.  Johns  River,  Fla.: 

Defenses  of v,  -*> 

Improvement  between  Jacksonville  and  the  ocean,  including  dredge 

construction v,288,1089;  vi,  12^1 

Improvement  between  Jacksonville  and  Palatka,  including  Oranee  Mills 

flats .' v,290;  vi,  129.'S 

Improvement  of  Volusia  bar,  and   between   Volusia  bar  and   Lake 

Monroe v,  :^1 ;  vi,  12^ 

Removal  of  water  hyacinths v,  308;  vi,  lo\s 

Removal  of  wrecks  * v,  309;  vi,  VS'20 
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St.  Jones  River,  Del.: 

Improvement  of v,  181, 1116 

Removal  of  wrecks v,  186,1122,1124 

^t.  Joseph,  Mo.,  improvement  of  Missouri  River  at v,  442, 444;  vi,  1689 

iSti.  Joseph  Harbor  and  River,  Mich. : 

Briage  near  mouth  of  river v,  721 

Improvement  of  harbor v,  556;  vi,  2161 

Improvement  of  river v,  558;  vi,  2162 

St.  Lawrence  River,  N.  Y.: 

Cape  Vincent  Harbor,  improvement  of v,  634;  vii,  2402 

Dam  between  Adams  and  Les  Galops  islands,  construction  of v,  730 

Defenses  of v,  5 

Discharge  of v,743;  vii,2782 

Long  Sault  Island,  improvement  at v,  637 

Ogdensbnrg  Harbor,  improvement  of v,  636;  vii,  2405 

Ogdensbur^  to  foot  of  Lake  Ontario,  removal  of  shoals v,  635;  vii,  2405 

St.  Lawrence  River  Power  Company v,  637 

St.  Louis,  Mo.: 

Improvement  of  Mississippi  River  between  mouths  of  Missouri  and  Ohio 

rivers v,424;  vi,1587 

Survey  for  waterway  to  Lockport,  111 v,  548;  vi,  2118;  viii,  10, 41 

St.  Louis  6av  and  River,  Minn,  and  Wis.,  improvement  of  Duluth-Superior 

Harbor..: v,510;  vi,  1971 

St.  Louis,  Brownsville  and  Mexico  Railwav  Com  pan  v,  bridges  (3)  of v,  726,  727 

St.  Lucie  River,  Fla.,  bridge  between  Kitchens  and  f'osters  points v,  727 

St.  Mar>'s  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics v,  594;  vii,  2250 

Discharge  of  river v,  743;  vii,  2782 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  v,  590;  vii,  2241 

Improvement  of  Hay  Lake  and  Neebish  channels v,  596;  vii,  2269 

Improvement  of  river  at  the  falls v,  592;  vii,  2244 

Operating  and  care  of  canal v,  594;  vii,  2248 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Survey  of,  with  a  view  to  improvement v,  602;  vii,  2289 

St.  Paul,  Minn.: 

See  alAo  Mississippi  River. 

Gauging  Mississippi  River  at v,  441 ;  vi,  1687;  viii,  86 

St.  Peters  River,  Minn.     See  Minnet^ota  River. 

Sakonnet  River,  R.  I.: 

Improvement  of v,  82, 855 

Reconstruction  of  Stone  Bridge  at  Tiverton v,  726 

Salem  Harbor,  Mass.,  injprovement  of v,  52, 81 1 

Salmon  Bay,  Wash.,  improvement  of  waterway  via v,  701 ;  vii,  2541 

Salmon  River,  Conn,  {see  Connecticut  River) v,  96, 876 

Samish  River,  Wash.  («efPuget Sound) v,696;  vii,2514 

Sanipit  River  (Georgetown  Harbor),  S.  C.  (ace  WMnyah  Bay) v,  258;  vi,  1241 

San  Antonio  estuary,  Cal.  (we  Oakland  Harbor) v,  646;  vii,  2424 

Sandbeach  (Harbor  Beach),  Mich.: 

Improvement  of  haHH)r  of  refuge v,  584;  vi,  2226 

Water  levels v,744;  vii,2782 

San  Diego  Harbor,  Cal. : 

Defenses  of i v,  5 

Improvement  of v,  638;  vii,  2409 

Sandusty  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  605, 1092;  vii,  2316 

Removal  of  wreck v,619;  vii,2368 

Sandwich  Islands.     See  Hawaiian  Islands. 

Sandv  Bay,  Cape  Ann,  Mass.: 

Construction  of  harbor  of  refuge v,  46, 805 

Improvement  of  Rockport  Harbor v,  48, 807 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Sanford,  Fla.,  removal  of  wreck  near v,  309;  vi,  1320 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of v,  5 

Improvement  of  channel  between  Strait  of  Caniiiinez  and  the  (iolden 
Gate v,648;  vn,  2426 
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San  Francisco  Bay  and  Harbor,  Cal. — Continued. 

Improvement  of  harbor v,  646;  th,  2425 

Improvement  of  Oakland  Harbor v,  646;  vii.  24:!^ 

San    Jacinto    River,    Tex.,   improvement    of  *{8ee  Galveston    ship   chan- 
nel)    v,385;  VI,  1^^ 

San  Joaquin  River,  Cal. : 

Improvement  of v,  649;  vii.  24i*- 

Improvement  of,  by  California  Debris  Commission v,  714;  vii.  2\<^ 

Improvement  of  Stockton  and  Mormon  channels v,  650;  vii,  1*45 

San  Leandro  Bay,  Cal.  {see  Oakland  Harbor) v,  646;  vii,  iMi-r 

San  Luis  Obispo  Harbor,  Cal. ,  improvement  of v,  642;  vii,  iMl' 

San  Pablo  Bay,  Cal.,  improvement  of v,  648;  vn,  *i4r^ 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor v,  639;  vii,  2411 

Improvement  of  Wilmingtoi^  inner  harbor v,  641 ;  vii,  24..i 

San  Sebastian  River,  Fla.,  bridge  at  St.  Augustine v,  723, 724 

Santee  River,  S.  C,  improvement  of v,  260;  vi,  \t^-* 

Santiago  (barge),  removal  of  wreck  of v,  163.  li>* 

Sarasota  Bay,  Fla.,  improvement  of v,  300;  vi,  K'^C 

Saugatuck  Harbor,  Mich.,  improvement  of v,  560;  vi,  2^3* 

Saugatuck  River,  Conn.,  improvement  of v.  10^.  ^^i*:' 

Saugerties  Harbor,  N.  Y.,  improvement  of v,  l.'*0. 9^ 

Saueus  River,  Mass. ,  improvement  of  Lynn  Harbor \%  53, 812 

Sauk  River,  Wis.  (see  Port  Washington  Harbor) v,  535;  vi,  2(i^ 

Sault  Ste.  Marie,  Mich.    See  St.  Marys  River. 

Sausal  Creek,  Cal.  («e«  Oakland  Harbor) v,646;  vii,  2424 

Savannah  Harbor  and  River,  Ga. : 

Defenses  of  (see  also  Technical  details) v,  5;  vii,  3('U; 

Improvement  of  harbor,  including  dredge  construction v,  270, 1094;  vr,  Ti-V* 

Improvement  of  river  above  Augusta v,  275;  vi,  12hm 

Improvement  of  river  between  Augusta  and  Savannah v,  273;  vi,  I'Jt'u 

Improvement  of  waterway   to  Beaufort,   S.   C.    (see  Savannah    Har- 
bor)    v,270;  VI,  12"H 

Improvement  of  waterway  to  Fernandina,  Fla v,  285;  vi,  12^:\ 

Say  brook  (Old) ,  Conn. ,  bridge  across  Connecticut  River v.  721 

Savville,  N.  Y. ,  improvement  of  Browns  Creek v,  1 26. 1^7^ 

School  of  Application,  Engineer,  buildings  for v,  748;  vii,  iVj-'i 

Schuylkill  River,  Pa.,  removal  of  wreck  at  Grays  Ferry v,  163,  V^-* 

Scituate  Harbor,  Mass.,  improvement  of v,  65,  Si*7 

Scott     Point,     Tennessee    River,     Ala.,     lock    and    dam    at    Hales    bar, 

near v,  455, 456;  vi,  17:v' 

Scuppernong  River,  N.  C,  improvement  of v,  235, 1*J«»1 

Seaboard  Trartion  Company,  bridge  of v,  7l^ 

Seacoast  defenses.     See  Fortifications. 

Sea  Isle  City,  N.  J. ,  bridge  across  Ludlams  Thoroughfare v,  72^ 

Searchlights v.  i" 

Seattle,   Wash.,  improvement  of  Puget    Sound-Lake    Washington    water- 
way    V,  701 ;  VII,  2M1 

Sea  walls v,  1 1 

Sebastian  Inlet,  Fla.  (i<ee  Indian  River) v,  293;  vi,  1  'JV** 

Sebewaing  River,  Mich.,  improvement  of v,  584;  vi,  221'.t 

Secretary  Creek  ( Warwick  River),  Md.,  improvement  of v,  196, 1  i:N 

Seekonk  ( Pawtucket)  River,  R.  1. ,  improvement  of v,  8:5.  nv' 

Severn  River,  Md.,  bridge  near  Annapolis v,  72:-. 

Shag  rocks,  San  Francisco  Harbor,  Cal.,  removal  of v,  646;  vii.  242.> 

Shallow  Creek,  Md.,  bridge  across v,  72^ 

Shaws  Cove,  New  London,  Conn.    See  New  London  and  Thames  River. 

Shears,  the,  Delaware  Bay,  Del.,  construction  of  harbor  of  refuge *  v,  162, 10^ 

Sheboygan  Harbor  and  River,  Wis.: 

Bridge  at  Sheboygan v.  72t^ 

Improvement  of  harlx)r v,  534;  vi,  2lVU 

Shenango  No.  1  (car  ferry ),  removal  of  wreck  of v,  619;  vii,  2:>»i^ 

Sheridan  statue,  Washington,  D.  C v,  738;  vii.  261^* 

Sherman  statue,  Washington,  D.  C v,  738;  vii,  2t>l^* 

Shiawassee  River,  Mich.,  improvement  of v,  583;  vi.2224 

Shilshole  Bay,  Wash. ,  improvement  of  waterway  via v,  701 ;  vii,  2541 
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>hip  Island  Harbor,  Miss.,  improvement  of  channel  to  Gulf  port \%349;  vi,  1424 

)hip  John  light,  Delaware  Bay,  removal  of  wreck  near v,  163, 1086 

>hoal  Harbor,  N.  J.,  improvement  of v,  151, 1050 

>hoal water  Bay  (Willapa  Harbor),  Wash.: 

Improvement  of v,  692;  vii,  2505 

Removal  of  wreck v,  710;  vii,  2560 

shovelful  shoal,  Mass.,  removal  of  wreck  on v,  93, 868 

Jhreveport,  La.: 

Bridj?e  across  Red  River  at v,  720 

Improvement  of  Cypress  Bayou v,  402;  vi,  1527 

Improvement  of  Red  River  at v,  399;  vi,  1521 

>hreveport  Bridge  and  Terminal  Company,  bridge  of : v,  720 

Shrewsbury  River,  N.  J. ,  improvement  of v,  153, 1052 

>igel,  General  Franz  (schooner) ,  removal  of  wreck  of v,  618,  vii,  2367 

>ilvana,  Wash.,  bridge  across  Stila^amish  River v,  722 

iinepuxent  Bay,  Md.,  waterwa}r  via v,  184, 1120 

?ioux  City,  Iowa  («£•«  Missouri  River) v,  442;  vi,  1689 

5ioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa v,  443;  vi,  1689 

5it<^s  for  fortifications v,  10 

>iuslaw  River,  Greg.,  improvement  at  mouth v,  663, 668;  vii,  2449, 2454 

?ixmile  Island,  Allegheny  River,  Pa.: 

Construction  of  lock  and  dam v,  478;  vi,  1854 

Estimate  of  cost  for  completion  of  lock  and  dam v,  480;  vi,  1862 

5kagit  River,  Wash,  (see  Puget  Sound) v,  696;  vii,  2514 

?kidaway  Narrows,  Ga. ,  improvement  of v,  286;  vi,  1285 

jiack-water  systems.     See  Canals  and  Waterways. 

^niith,  Rebecca  M. (schooner),  removal  of  wreck  of v,  186, 1122 

Smoking  Point,  Arthur  Kill,  N.  Y.,  harbor  lines v,  718, 1062 

Smyrna  River,  Del.,  improvement  of v,  182, 1118 

5na'g  boats  in  Galveston  (Tex.)  engineering  district,  details  concerning  con- 
struction and  operation vir,  3034 

5nake  River,  Alaska,  improvement  of  mouth  of v,  719 

5nake  River,  Idaho,  Greg.,  and  Wash.,  improvement  of v,  669;  vii,  2455 

^nohomiHh  River,  Wash.: 

Improvement  of  (see  Puget  Sound) I v,  696;  vii,  2514 

Improvement  of  Everett  Harbor v,  703;  vii,  2546 

Improvement  of,  at  Stretchs  riffle v,  705;  vii,  2548 

^noqualmie  River,  Wash,  (see  Puget  Sound) v,  696;  vii,  2514 

<oda  (Sodo)  Lake,  La.  (see  Cypress  Bayou) v,  402;  vi,  1527 

Sorrel  Bayou,  I^.  (see  Bayou  Plaquemine) v,  361 ;  vi,  1446 

r^outh  Amboy,  N.  J. : 

See  also  Karitau  Bay  and  River. 

Bridge  across  Raritau  River v,  728 

South    Atlantic    States,     removal     of    water     hyacinths    from     Florida 

waters.., v,308;  vi,  1318 

•iouthbend  Harbor,  Wash. ,  removal  of  wreck  in v,  710;  vii,  2560 

:iouth  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and  River. 

:50uth  Branch,  Shre w^sbury  River,  N.  J.,  improvement  of v,  153, 1052 

r>outh  Brewer,  Me.,  removal  of  wreck  at v,  42, 800 

South  Carolina,  defenses  of  coast  (see  also  Technical  details) v,  5, 10;  vii,  3015 

South  channel,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in v,  140, 1024 

South  Chicago  Harbor,  III.  (see  Calumet  Harbor) v,  545;  vi,  2109 

South  Edisto  River,  S.  C,  waterway  via v,  268;  vi,  1255 

Southern  Branch,  Elizabeth  River,  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point V,  225, 1185 

Improvement     of   waterway    to     Albemarle     Sound,    via    Currituck 

Sound v,232,  1196 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Southern  Indiana  Railway  Company,  bridge  of v,  720 

Southern  Pacific  Company,  bridyjes  of v,  724, 728 

Southern  Railway  Company,  bridges  of v,  721, 728 

South  Fork,  Forked  Deer  River,  Tenn.     See  Forked  Deer  River. 

South  Fork,  Willapa  River,  Wash.,  bridge  across v,  723 

South  Haven  Harbor,  Mich. ,  improvement  of v,  559;  vi,  2165 

South  Hero  Island  channel,  Lake  Champlain,  Vt.,  improvement  of v,  69 
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South  Kinipton,  R.  I.: 

C^netruction  of  Point  Judith  harbor  of  refuge v,  88.  S6:! 

Improvement  of  entrance  to  Point  Judith  Pond v,  89,  .^^ 

Removal  of  wreck  off  Point  Judith v,  93.  t^*:-^ 

South  Milwaukee  Harbor,  Wis. ,  improvement  of v,  538;  vi,  'JlH '. 

South  Norwalk  Harbor,  Conn,  {see  Norwalk  Harbor) v,  109,  M*4 

South  Pass,  Mississippi  River: 

Examinations  and  surveys v,  357;  \i,  14;v'i 

Maintenance  of  channel v,  358;  vi,  14.> 

South  port  Harbor,  Conn. ,  improvement  of v,  11 1,  sv"^ 

South  River,  Mass.  (see  Salem  Harbor) v,  52,  .<il 

South  River,  N.  J.,  improvement  of v,  150, 104^ 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of v,  189, 1 1.>' 

Southwest  Pass,  Mississippi  River,  La.,  improvement  of,  including  dredge 

construction v,  355, 1088;  yi,UM 

Sjx)kane  River,  Idaho,  bridge  near  Coeur  d' Alene Y.l'Jt} 

Springdale,  Pa.: 

Construction  of  lock  and  dam  in  Allegheny  River v,  478;  vi.  ISM 

Estimate    of    cost   for  completion    of   lock   and   dam  in    Allegheny 

River v,4«0;  vi,  18Hr 

Operating  and  care  of  lock  and  dam  in  Allegheny  River v,  479;  vi,  I5v»7 

Spring  Garden,  Baltimore,  Md. ,  improvement  of  harbor  at v,  189, 1  i  > ' 

Spuyten  Duy vil  Creek,  N.  Y.  {see  Harlem  River) v,  124.  ^7.- 

Squan  ( Manasquan)  River,  N.  J.,  improvement  of v,  155,  lO-v 

Stag  Island,  St.  Clair  River,  Mich.,  removal  of  wreck  near ahi,  22"^ 

Stamford  Harbor,  Conn.,  improvement  of v,  110. 8Hn 

Starlight  (steamer),  removal  of  wreck  of v,309;  vi,  UlJt' 

Starr  rock,  Bellingham  Bay,  Wash,  (see  Puget  Sound) v,  697, 698;  vii,  2514 

Staten  Island,  N.  Y.    See  Staten  Island-New  Jersey  channel. 
Staten  Island-New  Jersey  channel: 

Harbor  lines  in  Arthur  Kill  and  Newark  Bay v,  718, 1056, 1059,  H>- 

Improvement  of v,  143,  U»:v; 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.     See  Staten  Island-New 
Jersey  channel. 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii.  22'^ ' 

Statues,  memorials,  etc.: 

In  public  grounds,  Washin^on,  D.  C v,  738;  ni,  *^l^ 

Monuments  to  Grens.  Francis  Nash  and  William  Lee  Davidson.,  v,  750;  vii,  2k>: 

Monument  to  Gen.  Hugh  Mercer v,  738;  vii,  2^uH 

Statue  of  Frederick  the  Great,  Washington,  D.  C v,  749;  vii,  ^^v"; 

Statutes  of  Fifty-eighth  Congress,  third  session,  affecting  Corpe  of  En- 
gineers  *. VII,  2^7 

Steamboats,  etc.: 

See  also  Dredge  boats  and  Wrecks. 

Rules  governing  running  of,  on  certain  streams v,  71'* 

Stearns  &  Culver  Lumber  Company,  bridge  of y\7:^- 

Steuben,  General  Baron  von,  sttitue  of v,  738;  vii,  2M' 

Stilaguamish  River,  Wash. : 

Bridge  near  Silvana v,  7:1' 

Improvement  of  {see  Puget  Sound ) v,  696;  vii,  2.'>U 

Stillwater  Harbor,  Minn,  (see  St.  Croix  River) v,  435;  vi,  IfiN' 

Stockbridge  Landing,  Lake  Winnebago,  Wis.  (see  Fox  River) v,  541 ;  vi,  2'4  - 

Stockton  channel,  San  Joaquin  River,  Cal.,  improvement  of .  v,  649, 650;  vii,  2428, 24  v 

Stockton  Springs,  Me.,  bridge  across  Cape  Jellison  Harbor v,  TiV 

Stone  Bridge,  Sakonnet  River  at  Tiverton,  R.  I.,  reconstruction  of v^  7^ 

Stoney  Point,  Lake  Erie,  Ohio,  removal  of  wreck  near v,  618;  vii,  2:>^' 

Stonington  Harbor,  Me.,  wreck  in v.  '^^ 

Stony  Island,  Detroit  River,  Mich. ,  bridge  at v.  7'. 

Stretchs  riffle,  Snohomish  River,  Wash.,  improvement  at v,  705;  vii,  2'4- 

Structures,  bridges  and  other,  erection  of.     See  Rivers  and  harbors. 

Stump  Creek,  N.  J.  (see  Cheesequake  Creek) v,  152. 10^ 

Sturgeon  Bay  and  Lake  Michigan  Cuial,  Wis.: 

improvement  of,  including  harbor  of  refuge v,  529;  vi.  '^- '. 

Operating  and  care v,  530;  vi  i""-" 

Subic  Bay,  Philippine  Islands,  defenses  of v,  12,  U.  • 

Submarine  defense v,  11, 12, 14. .' 

Sullivan  Falls  Harbor,  Me. ,  improvement  of 'v,2a,  7^: 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at v*  2(K;  Vi.  l.V 

Sullivan  River,  Me. ,  improvement  of  Sullivan  Falls  Harbor V,  23.  "^ 
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Sullivan  Slough,  Wash,  {nee  Puget  Sound ) v,  696;  vii,  2514 

Sulphur  River,  Ark.  and  Tex.  {see  Red  River) v,  399;  vi,  1519 

Sunken  craft.     See  Wrecks. 

Superior  Bay  and  Harlx>r,  Wis. ,  improvement  of v,  510;  vi,  1971 

Superior  Lake  {see  also  Northern  and  Northwestern  Lakes): 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

High  water  of  18:^8,  elevation  of vii,2782 

Improvement  and  care  of  waterway  to  Keweenaw  Bay v,  518, 520;  vi,  1996 

Magnetic  observations  alon^  shore  of vii,  2791 

Survey  of  reef  near  Eagle  River v,  744 

Survev  of  waterwavtoLake  Huron,  including  Hay  Lake  channel,  v,  602;  vii,  2289 
Water  levels  ( 1860  to  1905)  and  disc.harges  (I860  to  1904) . .  v,  743, 744;  vii,  2782 

Sux>ervision  of  New  York  Harbor,  N.  Y v,  713;  vii,  2573 

Surface  levels.     See  Gauging. 

Survevs: 

Of  Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Of  rivei-s  and  harbors,  required  by  act  of  March  3,  1905 v,  21 

Suscpiehanna  River,  Md.  and  Pa.,  improvement  of v,  191, 1131 

Suwanee  River,  Fla. : 

Bridge  across v,  726 

Improvement  of v,  304, 305;  vi,1313 

Swan  Creek,  Ohio,  bridge  at  Toledo v,726 

Swann  Point,  Md. ,  removal  of  wreck  near v,  224, 1 181 

Swansboro,  N.  C,  improvement  of  waterway  to  New  River v,  246, 1216 

Sweetwater  bar,  Tennessee  River,  Ala.,  improvement  of v,  455;  vi,  1 741 

Swinomish  Slough,  Wash. : 

Improvement  of v,  705;  vii,  2549 

Improvement  of  {see  Puget  Sound) v,696;  vii,2514 

Synepuxent  Bay,  Md.,  waterway-  via v,  184, 1120 

Syracuse,  Ohio,*  ice  pier  ( see  Ohio  River ) v,  462;  vi,  1 794 

T. 

Tacoma  Harbor,  Wash.,  improvement  of v,  699;  vii,  2527 

Taft  Board,  to  revise  project  of  Endicott  Board v,  7 

Tallahatchie  River,  Miss. ,  improvement  of v,  409;  vi,  1555 

Tampa  Bay  and  Harbor,  Fla. : 

I)efense8  of v,  5 

Improvement  of  bay v,  301 ;  vi,  1309 

Improvement  of  Hillsboro  Bay  and  River v,  302;  vi,  1310 

Tangier  Sound,  Va.,  removal  of  wreck v,  202, 1147 

Tar  River,  N.  C. : 

Bridge  near  Washington v,  724 

Improvement  of .' v,  237, 1204 

Tarrytown  Harbor,  N.  Y".,  improvement  of v,  133 

Tatum,  J.  H.,  bridge  of v,724 

Taunton  River,  Mass.: 

Improvement  of  Fall  River  Harbor v,  86, 859 

Improvement  of v,  81, 853 

Tavlor,  J.  B.  ( schooner) ,  removal  of  wreck  of v,  235, 1200 

Tavlors  Bayou,  Tex.  {see  Sabine  River) v,  375;  vi,  1469 

Tchefuncte'  River,  I.a. ,  improvement  of v,  367 ;  vi,  1459 

Tchula  Lake,  Miss. ,  improvement  of v,  409;  vi,  1555 

Teche  Bayou,  La. : 

Improvement  of v,  364;  vi,  1454 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Removal  of  wrecks v,365;  vi,1456 

Technical  details  of  engineering  methods vii,  3003, 3034 

Cape  Fear  River,  N.  C,  defenses  of,  shore  protection— case  system  of 

groins,  sand-bag  groins,  or  jetties vii,  3010 

Columbia  River,  defenses  of  mouth,  damp-proofing,  rotating  blackboards 
in  booths,  stairways  in  rear  of  traverses,  wall  hydrants  on  loading 

platform,  reenforce'ment  of  vertical  walls vii,  3032 

Delaware  River,  defenses  of,  peace  storage  magazine  for  smokeless  pow- 
der, waterproofing,  modification  of  special  5-inch  chain  ammunition 
hoists,  cable  clamps  for  cable  tank vii,  3007 
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Technical  details  of  engineering  methcxis — Continued. 

Galveston,  Tex.,  defenses  of,  materials  and  methods  employed,  and  t^st 
of  cement  used,  in  construction  of  sea  wall  to  protect  Fort  Crockett 
Reservation;    waterproofing  and  damp-proofing;   waterproofing    by 

pumping  in  grout;  placing  sand  pjarapets  by  pumping  in  sand vii,  ;c-. 

Galveston,  Tex.,  engineering  district,  construction  and  operation  of 
snag  l)oat**,  plans  and  cost  of  revolving  cutter  installed  on  dredge, 

comparative  cost  of  coal  and«oil  as  fuel  for  dredge vii,  :i«'  -4 

(leorgia,  defenses  of  coast,  devii'e  and  method  for  measurement  of  base 

lines VII,  :>•> 

Haiupton  Roads,  Va.,  defenses  of,  damp-proofing vii,  :^»-' 

Maine,  defenses  of  coast,  waterproofing,  damp-proofing,  sponge  and  ram- 
mer racks,  waterproofing  old  concrete  work,  powder-case  racks  for 
6-inch  battery  magazines,  sliding  doors  for  10-inch  shot-hoist  delivery,  vii,  .>« 
New  Hampshire,  defenses  of  coast,  waterproofing,  damp-proofing,  sponjre 
and  raiDiiier  racks,  waterj)roofing  old  concrete  work,  powder-case 
racks  for  6-inch  battery  magazines,  sliding  doors  for  10-inch  shot- 

hoint  delivery .' vii.  :^^' 

South  Carolina,  defenses  of  coast,  hydraulic-lift  ammunition  service  for 

mortar  battery vn,  :->*':" 

Telegraph  line,  (Government,  Washington,  D.  C v,  738;  vn.  'y  V* 

Tennessee  River: 

Bee  Tree  shoals,  Ala.,  improvementof,  with  modified  project,  v,  45o;  vi,  1737. 174:: 

Bridge  at  Loudon,  Tenn v,  7> 

Bridge  at  Gates  Island  and  Mullens  Cove,  Tenn v.  Ti\ 

Chattanooga,  Tenn.,  improvement  above v,  453.  454 :  vi.  17  ;'> 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from. .  v,  4oSy  4o3:  vi.  17:' 
Colbert  Shoals,  Ala.,  improvementof,  with  modified  project,  v,  455;  vr,  1737, 174. 

(Tanging  (."<^r  Mississippi  River  Commission) v,  716;  vin,  ^,  ^ 

Hales  bar  (near  8cott  Point)  lock  and  dam,  construction  of. .  v, 455,  456;  vi.  17"^ 

Muscle  Shoals  Canal,  Ala.,  operating  and  care v,  458:  vi,  17*^- 

•  Muscle  Shoals  Canal,  Ala.,  report  relative  to  right  of  way,  acquisition  of 

land,  and  water  power ' v,  461 ;  vi,  17^» 

Riverton,  Ala.,  improvement  below v,  453, 457;  vi,  17'*C 

Sweetwater  bar,  Ala. ,  improvement  of v,  455;  vi,  1 74 1 

Tensas  River,  La. ,  improvement  of v,  405;  vi,  15:}8,  V-^"^ 

Terraceia  Cut-off,  Fla.  (m  Manatee  River) v,  307;  vi,  1  :>r 

Texana,  Tex. ,  bridge  across  Lavaca  River v,  7-7 

Texas  City  Harbor,  Tex.,  improvement  of  channel  to  Galveston v,384;  vi,  14^- 

Texas,  State  of: 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dredge,  in  Galveston  engineering  district vii,  :>*i'rJ 

Removal  of  water  hyacinths  from  waters  in v,  380;  vi,  147^- 

Thames  River,  0)nn. :    '  • 

Improvement  of v.  9o,  >" 

Improvement  of  New  Ix)ndon  Harbor v,  94,  >7 1 

The  Board  of  Engineers v,  4.  7.v. 

Thief  River  Falls,  Minn.,  bridge  acro^5S  Red  Lake  River v.  7:*" 

Threeraile  Rapids,  Columbia  River,  Oreg.  and  Wash. ,  improvement  at .  v,  671 ;  vn,  24^s 

Thunder  Bay  River,  Mich. ,  improvement  of v,  582:  vi.  2i*-j:) 

Tickfaw  River,  La. ,  improvement  of,  including  tributaries v,  368;  vi,  1 4^1 

Tillamook  Bay  and  bar,  Oreg.,  improvement  of v,  667, 668:  vn,  2452.  24M 

Timber,  rules  governing  running  of  loose,  on  certain  streams v.  71'.^ 

Tinicum  Island,  Delaware  River,  removal  of  wreck  at v,  163,  U>^'> 

Tiverton,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River v,  7iM 

Toledo  Harbor,  Ohio: 

Bridge  across  Swan  Creek v.  7*J»> 

Improvement  of,  including  dredge  construction v,  602, 1092;  vn.  22^* 

Tombi^bee  River,  Ala.  and  Miss.: 

Bridge  at  Columbus,  Miss v.  724 

Bridge  near  Fulton,  Miss v.  72»> 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from v,  339;  vi,  14<f^ 

Demopolis,  Ala.,  improvement  below v,  335, 336;  vi,  1400, 1402,1 +•> 

Demopulis,  Ala.,  to  Columbus,  Miss.,  improvement  from v,  338:  vi,  14«^ 

Tom  Moore  S]<nigh.  Wanh.  (see  Puget  Sound) v,  6%;  vn.  2.=»I4 


Digitized  by  VjOOQIC 


INDEX.  XLIX 

^nawanda  Harbor,  N.  Y. ,  improvement  of v,  626;  vii,  2385 

m^iie  Point,  Columbia  River,  Or^.,  improvement  below v,  684;  vii,  2483 

mnage,  Sault  Ste.  Marie  canals,  Mich v,594;  vii,2250 

>peka,  Kans.,  bridge  across  Kansas  River v,  724 

>peka  Railway  Company,  bridge  of v,  724 

3rpedoe8 : v,  11, 12, 14, 15 

Dwn  River,  Mass.,  improvement  of -  v,  64, 826 

rail  Creek,  Ind.  (see  Michigan  City  Harbor)  v,  553;  vi,  2156 

rails: 

See  also  Roads. 

Yukon  River  to  Coldfoot,  Alaska v,752;  vii,2845 

rappe  River,  Md.  (see  Ijbl  Trappe  River) v,  198, 1141 

raps,  tish: 

In  Portland  (Me.),  engineering  district,  inspection,  etc.,  of,  recommen- 
dation regarding  fmids  for v,  800 

In  Puget  Sound,  Wash. ,  inspection  of v,  709;  vii,  2558 

Permits  for  construction  of v,  730 

*ra8k  River,  Oreg.  (»<^« Tillamook  Bay) v,667;  vii,2452 

'raverse  Lake,  Minn.,  survey  of : v,  441;  vi,  1686 

^'rent  River,  N.  C. ,  improvement  of v,  241, 1209 

>inity  River,  Tex.,  improvement  of v,  387, 391 ;  vi,  1500, 1504 

^roops,  engineer  equipment  of v,  18. 764,  776 

Trousdale  Ferry,  Tenn.,  bridge  across  Caney  Fork  River v,  722 

Tuckerton  Creek,  N.  J.,  improvement  of v,  170, 1102 

Tug  Fork,  Big  Sandy  River,  VV.  Va.  and  Ky.: 

Bridge  between  Cassvifle,  W.  Va.,  and  Louisa,  Ky v,  722 

Bridge  near  Delorrae,  VV.  Va v,  720 

Bridge  at  Nolan,  W.  Va v,  721 

Bridges  in  Mingo  County,  VV.  Va.,  and  Buchanan  County,  Va v,  722 

Improvement  of v,  488;  vi,  1901 

Tunnels: 

Chicago  River,  alteration  of v,  545;  vi,  2073 

Washington  Aqueduct,  D.  C v,  734;  vii,2609 

Turners  Cut,  N.  C,  waterway  via v,  231, 1195 

Turtle  River,  Ga.  (see  Brunswick  Harbor) v,  283;  vi,  1279 

Tuscumbia,  Mo.,  bridge  across  Osage  River v,  723 

Tuscumbia  Bridge  Company,  bridge  of v,  723 

Twelvemile  Creek,  Fla.  (see  Orange  River) v,  298;  vi,  1305 

Twelvemile  Creek,  N.  Y.  (see  Wilson  Harbor) v,  628;  vii,  2389 

Twin  rivers,  Wis.  (see  Two  Rivers  Harbor) v,  532;  vi,  2031 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay v,  509;  vi,  1969 

Two  Rivers  Harbor,  Wis. ,  improvement  of v,  532;  vi,  2031 

Tyaskin  ( Wetipquin )  Creek,  Aid. ,  improvement  of v,  199, 1 143 

'U. 

Union  Lake,  Wash.^  improvement  of  waterway  via v,  701 ;  vii,  2541 

Union  River,  Me.,  improvement  of v,  24, 783 

Urbana  Creek,  Va.,  improvement  of v,  220, 1 1 74 

V. 

Valdes,  Alaska,  road  to  Fort  Egbert v,  752;  vii,  2845 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes v,  370;  vi,  1463 

Vermilion  Harbor,  Ohio,  improvement  of 1 v,  608;  vii,  2327 

Vessels: 

See  also  Dredge  boats  and  Wrecks. 

Rules  governing^running  of  steamboats  on  certain  streams v,  719 

Vicksburg  Harbor,  Miss. ,  improvement  of v,  407 ;  vi,  1543 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Vlnalhaven,  Me. ,  improvement  of  Carvers  Harbor v,  31 ,  789 

Vineyard  Haven,  Mass. ,  improvement  of  harbor v,  77, 847 

Vineyard  Sound,  Mass.,  removal  of  wreck  off  Cross  Rip  light-ship v,  93, 869 

Viola  May  (schooner) ,  removal  of  wreck  of v,  93, 868 

Virginia,  Ann  (schooner),  removal  of  wreck  of v,  186, 1123 

Volusia  bar,  St.  Johns  River,  Fla.,  improvement  of v,  291 ;  vi,  1296 

Von  Steuben,  General  Baron,  statue  of v,  738;  vii,  2619 

EXQ  1905 IV 
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W. 

Wabash  River,  Ind.  and  111. : 

Bridge  in  Vigo  County,  Ind v,  72ii 

Improvement  above  Vincennes^  Ind v,  500, 502;  vi,  I'+H 

Improvement  below  Vincennee,  Ind v,  500, 501 ;  vi,  liH-'^ 

Operating  and  care  of  Grand  Rapids  lock  and  dam v,  502;  vi,  lf4' 

WaQcamaw  River,  N.  C.  and  8.  C,  improvement  of v,  254;  vi,  12^>' 

Wakefield,  Va.,  monument  and  wharf v,  739:  vii,  '2^:^ 

Wappinger  Creek,  N.  Y.,  improvement  of v,  13r>,  "i^^ 

Wappoo  Cut,  S.  C. : 

Improvement  of v,  267;  vi,  12>4 

Improvement  of  waterway  via v,  268;  vi,  12.v^ 

War  College,  Army,  Washington,  D.  C. : 

Erection  of  buildings  for v,  748;  vii,  2^I^'i 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vu.  2S:*> 

War  maps v,  747 

Warm  Spring  Creek,  Cal.,  bridge  near  AhHso. v.  724 

Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa v,  333;  vi,  14<X- 

Improvement  below  Tuscaloosa v,  334;  vi,  1400,  l-K'i 

'Operating  and  care  of  locks  and  dams v,  340;  vi,  141'"» 

Warroad  Harbor  and  River,  Minn. ,  improvement  of v,  440;  vi,  1  km 

Warwick  River,  Md.,  improvement  of v,  196. 11  >v 

Washington,  D.  C: 

Aqueduct  Bridge  across  Potomac  River,  repair  of • v,  731;  vii,  2tyiC 

Aqueduct,  filtration  plant v,736;  vii,2i^l4 

Aqueduct,  maintenance  and  repair v,  734;  vii,  2^<N 

Army  War  College,  buildings  for v,  748;  \^i,  2s27^ 

Army  War  College,  statue  of  Frederick  the  Great v,  749;  vu,  2SVi 

Barracks.    See  Washington  Barracks. 

Defenses  of v.  '^ 

Engineer  depot v,  15, 18, 7."»7 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  2^2.^ 

Executive  Mansion  and  oflSce v,  738;  vn,  261" 

Government  Printing  OflSce,  erection  of  new  building v,  747;  vii.  2>L- 

Government  Printing  OflSce,  repairs  to  old  building v,  748;  vii,  i»5i;4 

Highway  bridge,  Anacostia  River,  reconstruction  of v,7.:< 

Highway  bridge,  Potomac  River,  to  replace  Long  Bridge v,  732;  vii,  2H4i"' 

Improvement  of  Anacostia  River  at v,  206. 11  '^"^ 

Improvement  of  Potomac  River  at v,  203, 11  "*• 

Improvement  of  Potomac  River  below v,205, 11-^. 

Public  buildings  and  grounds,  and  Washington  Monument v,  738;  vu,  2h> 

Sea  wall,  Potomac  River,  between  Arsenal  wall  and  N  street. ..  v,  739;  vu,  261' 

Statue  of  Frederick  the  Great v,  749;  vu,2SV» 

Statues  and  memorials  in  public  grounds v,  738;  vu,  2biH 

Survey  of  United  States  land  within  flats  of  Anacostia  River v,  i^ 

Wreck  in  Potomac  River,  removal  of v,  224, 1 1  ^J 

Washington,  N.  C,  bridge  across  Tar  River v,  724 

Washington  and  Vandemere  Railroad  Company,  bridge  of v,  724 

Washington  Barracks,  D.  C: 

Engineer  depot v,  15,  IS,  7?7 

Engineer  School,  buildings  for v,  748;  vu,  2**J*^ 

Statue  of  Frederick  the  Great v,  749;  vu,  2> ;' 

War  College  buildings. .'. v,  748;  vu,  2>2.' 

Wanhington,  George: 

Monument  at  Wakefield,  Va v,  739;  vu,  2^y 

Monument  at  Washington,  D.  C v,  738;  vu,  2ol-' 

Washington  Lake,  Wash. ,  improvement  of  waterway  to  Puget  Sound .  v,  701 ;  vu,  2.'>4: 

Washington  Monument,  D.  C v,  738;  vu.  2»^1  ^ 

Washita  (Ouachita)  River,  Ark.  and  La.,  improvement  of v,  40:5;  vi,  lu"^ 

Watab,  Minn. ,  dam  across  Mississippi  River  at v.  7.i' 

Watab  Rapids  Power  Company,  dam  of v,  7X? 

Watch  Hill  Harbor,  R.  I.  («««  Pawcatuck  River) v,93.>:i 

Water  craft: 

See  also  Dredge  Iwats  and  W^ recks. 

Rules  governiiig  running  of  steamboats  on  certain  streams v.  7!  ^ 

W'ateree  River,  S.  C. ,  improvement  of v,  261 :  vi,  124'. 
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AVater  livacinths,  removal  of: 

From  Florida  waters v,308;  vi,  1318 

From  Louisiana  waters v,  380;  vi,  1476 

From  Texas  waters v,  380 ;  v  i ,  1 476 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash : v,691;  vii,2496 

Michigan  Lake,  variations  in  surface  level  on  east  shore v,  553 

Mississippi  River  and  principal  tributaries v,  441, 716;  vi,  1687;  viii,  8, 86 

Northern  and  Northwestern  Lakes,  levels  (1860  to  1905)  and  discharges 

{I860  to  1904)  v,743;  vii,2782 

AVaters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 
Water  supplv,  Washington,  D.  C.     See  Washington,  D.  C. 
Water wavs  (see  also  Canals): 

Beaufort,  N.  C,  to  Newbem v,243, 1210 

Beaufort,  N.  C,  to  New  River v,245, 1214 

Charleston  to  Beaufort,  S.  C v,268;  vi,  1255 

Charleston  to  McCleUanville,  S.  C v,264;  vi,  1249 

Chincoteague  Bay,  Va,,  to  Delaware  Bay,  Del v,  184, 1120 

Galveston  to  Houston,  Tex.,  including  revised  project  and  estimate  by 

Board  of  Engineers  for  Rivers  and  Harbors v,  385;  vi,  1492, 1495 

Keweenaw  Bay  to  Lake  Superior,  Mich v,  518, 520;  vi,  1996 

Lockport,  111.,  to  St.  Louis,  Mo.,  via  Illinois,  Des  Plaines,  and  Missis- 
sippi rivers V,  548;  VI,  2118;  viii,  10, 41 

New  River,  N.  C,  to  Swansboro v,246,1216 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound v,232, 1196 

Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River  . .  v,  231, 1195 

Portage  Lake  and  Lake  Sui>erior  canals v,  518, 520;  vi,  1996 

Puget  Sound  to  Lake  Washington v,  701 ;  vii,  2541 

Savannah,  Ga.,  to  Beaufort,  S.  C.  (see  Savannah  Harbor) v,  270;  vi,  1259 

Savannah,  Ga.,  to  Femandina,  Fla v,  285;  vi,  1283 

Superior  Lake  to  Lake  Huron v,  602;  vii,  2289 

WaukQgan  Harbor,  111.,  improvement  of v,  540;  vi,  2047 

Weems,  Va. ,  harbor  lines v,  71 8, 1 182 

Weepecket  rock,  Buzzanls  Bay,  Mass. ,  removal  of v,  80, 850 

Weightman,  Anna  (canal  boat),  removal  of  wreck  of v,  74, 836 

Weirs: 

Fish,  in  Portland  (Me.)  engineering  district,  inspection,  etc.,  of,  recom- 
mendation regarding  funds  for v,  800 

Fish,  in  Puget  Sound,  Wash.,  inspection  of v,  709;  vii,  2558 

Permits  for  construction  of v,  730 

Welshmans  Creek,  Md.,  bridge  across v,  725 

Westerly  Harbor,  R.  I.  («^6  Pawcatuck  River) v,93,872 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of v,  227, 1188 

West  Fork  of  South  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and 

River. 
West  Galveston  Bay,  Tex. : 

Improvement  of v,  389, 392;  vi,  1505 

Removal  of  wrecks v,  399;  vi,  1516 

West  Haven,  Conn.,  improvement  of  West  River v,  102, 887 

Westmoreland  County,  Pa.,  bridge  of v,  727 

West  Neel)ish  channel,  St.  Marys  River,  Mich.,  improvement  of v,  596;  vii,  2269 

West  Newton,  Pa. ,  bridge  across  Youghiogheny  River v,  727 

Westport  Harbor,  Conn.,  improvement  of v,  108, 893 

West  River,  Conn.,  improvement  of v,  102, 887 

West  Springfield,  Mass.,  bridge  across  Connecticut  River v,  720 

AVetip<iuin  (Tyaskin)  Creek,  Md.,  improvement  of v,  19S),  1143 

Weymouth  River,  Mass.,  improvement  of v,  62, 63, 824 

Wharves: 

In  Portland  (Me.)  engineering  district,  recommendation  regarding  funds 

for  inspection,  etc.,  of v,  800 

Permits  for  construction  of ' v,  730 

Whatcom  County,  Wash.,  bridge  of v,  724 

Whatcom  (Bellingham)  Harl)or,  Wash.: 

Improvement    of      Whatcom      Creek     waterway     {see     also    Puget 

Sound) v,696,707;  vii, 2514, 2552 

Removal  of  Starr  rock  {see  Puget  Sound) v,  697, 698;  vii,  2514 
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Wheeling  and  Lake  Erie  Railroad  Company,  bridge  of v.  r> 

Whitehall,  N.  Y.,  improvement  of  Narrows  of  Lake  Champlain v,  73,  s:',5 

White  House,  Washington,  D.  C v,  738;  vii,  2b:  * 

White  Lake  Harbor,  Mich.,  improvement  of v,  bG&:  vi. I'l'-i 

White  River,  Ark.: 

Grau^nn^  {see  Mississippi  River  Ck>mmifi8ion ) v,  7X6;  viii,  s.  v; 

Improvement  bv  open-channel  work v,  415;  vi,  !->►* 

Improvement  of  upper  river  by  locks  and  dams v,  416;  vi,  l.>7» 

Operating  and  care  of  locks  and  dams v,  417:  ri.  1374 

White  River,  Ind.,  improvement  of v,  603;  vi,  1^-* 

White  River,  Wash.: 

Bridge  near  Kent v,  7±i 

Improvement  of  (see  Puget  »Sound) v, 096;  vii,  2514 

White  Kiver  Valley  Kaiiway  Company,  bridge  of v,  Til 

Whitmore,  A.  H.  f schooner),  wreck  of v,  s*. 

Wicomico  River,  Md.,  improvement  of v,  201, 114o 

Willamette  River,  Oreg. : 

Bridge  near  Harrisburg , v,  7> 

Examination  of  canal  at  Willamette  Falls,  including  report  on  title  by 

Attorney-General v,e92;  vii,2497 

Improvement  above  Portland v,  678;  vii,  24«y 

Improvement  below  Portland v,  681;  vn,  247n 

Willapa  River  and  Harbor,  Wash.: 

Bridge  across  South  Fork  of  river v.  72::* 

Improvement  of v,  692;  vii,  25i.lt 

Removal  of  wreck  in  harbor v,  710;  vii,  2^) 

Wilmington  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor  in  San  Pedro  Bay v,  639;  vii,  241  i 

Improvement  of  inner  harbor v,  641;  vii,  241:^ 

Wilmington,  Del.,  improvement  of  harbor A v,  173,  llOS 

Wilmington,  N.  C: 

Defenses  of  Cape  Fear  River  (see  aho  Technical  details) v,  5;  vii,  ^V^ 

Improvement  of  Cape  Fear  River  above v,  250, 1 22*i 

Improvement  of  Cape  Fear  River  at  and  below v,  251 ,  1224 

Wilson  Harbor,  N.  Y.,  unprovement  of v,  628;  vii,  2:X^ 

Wilson  Harbor,  Pa.,  harbor  lines v,  718;  vi,  lHv> 

Wilson,  Point,  Cal.  («^eSan  Pablo  Bay) v,648;  vir,242ri 

Winnebago  Lake,  Wis.  (see  Fox  River) v,  541 ;  vi,  20*1* 

Winnibigoshish  Lake,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  167-^ 

Winthrops  Cove,  New  London  Harbor,  Conn.,  improvement  of v,  94, 87:> 

Winyah  Baj*,  S.  C,  improvement  of v,  258;  vi,  1241 

Winoonsin  Central  Railway  Company,  bridge  of v,  72> 

Wisconsin  entrance,  Duluth  Haroor,  Minn.,  improvement  of v,510;  vi,  1971 

Wisconsin  River,  Wis.,  improvement  of  (see  Fox  River) v,  541 ;  vi,  2(MV* 

Withlacoochee  River,  Fla. ,  improvement  of v,  304, 306;  vi,  1314 

Wolf  River,  Memphis,  Tenn.  (see  Mississippi  River  Commission) ..  v,  716;  viii,3,40 

Wolf  ( Ahnapee)  River,  Wis.  (see  Ahnapee  Harbor) v, 531;  vi, 2028 

Wolf  River  ( tributary  of  the  Fox ) ,  Wis.  (see  Fox  River) v,  541 ;  vi,  20*^ 

Woodbridge  Creek,  X.  J. ,  improvement  of v,  145,  lO:^ 

Woods  Hole  Harl)or  and  channel,  Mass. : 

Improvement  of  channel v.  78, 849 

Improvement  of  Little  Harbor v,  78, 848 

Wrecks,  etc.,  removal  of: 

Aksecon  Inlet,  N.  J v,  186, 1123 

Allerton,  Point,  Boston  Harbor,  Mass v,  74,  KJo 

A mbrose  channel,  New  York  Harbor,  N.  Y v,  140,  UC4 

Ann,  Ca|)e,  Mass. ,  Pigeon  Cove  Harbor v,  74, 8:16 

Appomattbx  River,  \  a v,  235, 12(il> 

Appropriation  for v,  19, 20 

Ashley  River,  S.  C v,270;  vi,  125^ 

Atlantic  Citv,  N.  J v,l«6,ll23 

Iteck  Crwk.'^Md v,  202, 1147 

Belle  Isle,  Detroit  River,  Mich v,e01:  \ii,  22S{» 

Bosto!i  Harlxir,  Mass v,  74,  SJv'^ 

Browns  Point,  N.  Y v,134.99»l 
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Wrecks,  etc.,  removal  of — Continued. 

Buifalo  Harbor,  N.  Y v,627 

Buttermilk  channel,  New  York  Harbor,  N.  Y v,  140, 1024 

Cape  Ann,  Mass.,  Pigeon  Cove  Harbor v,  74, 836 

Carrabelle  River,  Fla v,329;  vi,  1351 

Cedar  Point,  Ala v,363;  vi,  1428 

Champlain  Lake,  N.  Y v,74,836 

Charleston  Harbor,  S.  C v,270;  vi,  1258 

Chatham  Harbor,  Maas..'. v,93,868,860 

Cohansey  River,  N.  J v,186,1123 

Common  Flat,  Chatham  Harbor,  Mass v,  93, 809 

Conneaut  Harbor,  Ohio v,619;  vii,2368 

Crooked  (Cafrabelle)  River,  Fla v,329;  vi,  1361 

CroflB  Rip  light-ship,  Mass.,  off v,93,869 

Cumberland  Sound,  Ga.  and  Fla v,288;  vi,1290 

Delaware  Bay  and  River v,  163, 1085, 1086 

Detroit  River,  Mich v,601;  vii,2288 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y v,  140,1024 

Elk  River,  Md v,  202, 1147 
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